[5 DUKE
S’ ENERGY.

Permit No.

Scan Date DIN

8503-INDUS-1984

February 26, 2016 25674

RECEIVED

February 25, 2016

Solid Waste Section
Asheville Regional Office

Belews Creek Steam Station
3195 Pine Hall Road
Belews Creek, NC 27009
336-445-0610
336-669-2994

February 25, 2016

North Carolina Department of Environmental Quality
Division of Waste Management

Solid Waste Section

2090 U.S. Highway 70

Swannanoa, North Carolina 28778

Attn:  Mr. Larry Frost

Re:  Pine Hall Road Landfill Cover System Modification Plan
Permit No.: 8503-INDUS-, Belews Creek Pine Hall Rd Landfill
Belews Creek Steam Station
Stokes County
Belews Creek, North Carolina 27009

Dear Mr. Frost,

The attached drawings, specifications, and Construction Quality Assurance (CQA) Plan are for
the cover system modification at the Belews Creek Steam Station Pine Hall Road Landfill.

Duke Energy is submitting this package to the Division for approval. Please note that the plan
calls for a one acre laydown area that may require being expanded. Should expansion of the
laydown area increase beyond three acres, Duke will notify the Division. An Erosion and
Sediment Control permit for this scope will be obtained from the Division of Land Quality.

Duke Energy is committed to excellent environmental stewardship and cooperation with the
Division regarding the operation, maintenance, safety, and integrity of all of its facilities. We

look forward to continuing to work with you regarding environmental concerns.

If there are any questions regarding this request, please contact me at (336) 445-0610.

Respectfully submitted,

Melonie Martin
Environmental Servicesatt:

www.duke-energy.com Page 1 of 2


lfrost
New Stamp


Attachments: Cover System Modifications Drawings
Technical Specifications
Construction Quality Assurance Plan

cc (via e-mail): Ed Mussler, NCDEQ
Shawn McKee, NCDEQ
Evan Andrews, Duke Energy
Will Harrison, Duke Energy
Kimberlee Witt, Duke Energy
Ed Sullivan, Duke Energy

www.duke-energy.com Page 2 of 2



]

......

0 | 000 s

TSR ] ] T
GHM ey Bag | 23HE TUL 000 N U4
e s e AOYINT

NOUSNMLENGD GNY ONLLLNKIE

A133HS 3LIL

INd Pu\J

g — W
% WOLYVLS WL W30 ST
- 0711 ‘SVNITO¥VO ADYANT I)NA .
_ 404 d3HVd3add 3
VNITOHVO HLHON ‘ALNNOD S3aMOLS
NOILVYLS ANV3LS Y3340 SM3I139 - ADHINT IMNA "
T1I4dANV1 HSVY dAVOdY T1VH 3ANId a3so1d
SNOILVYOIdIAON W3LSAS d3aNOD
0 ] 000 | ] ! 4 § 3 § ¢




[ )

ZLo i

TN Gad |
oe SAOILIANOD CHISIA B10 BN T |

s AOYING :
=22 OWiha P

NAOHS B FIv0u
NOLLONYLENCD ONv ONILLINKEY

SNOILIGNOD DNILSIX3
TI4ANYT HSY QvOY 1TvH 3NId Q38010

SNOILYIIHIQON WILSAS H3A0D




1 )

020 T

HRIAS G Dind 3AGoMd |
0

S
S
)| S

e ael ADYIND A

HHHHE
HHHHI

RNOHS & TTV2¢)

NOUINMLBNDD ONY ONLLLIWHIG
[}

——

1

SNOLLYDI4IQ0W Q350408d
TUSANYT HSY QYO 11IVH 3INId Q3S0T0

SNOLLVYOIJIQOW W3LSAS ¥IA0D

uu

020 |- —}

_.?

o g

o =~
>

1uw
"ENGL{VILACON MVG Y 1L/ LOMRIENCD
TN oy

OO JAR) LD HO0 UL G 190 DO TS 9 CHLYAYDY) TN A %260 QLM JJONW US1VMANCLS

AN CL4 1LY W LIIYTON MO SV WY ML) o Y T BT MWD Y

HON BHONIVOS AWEEIIIN Ly W91 TRAR WISV G0 SNEL YO0 20 1O LY eIe0 T

e
TRITAHRCIAED

IV YV bt DMLY M Y D4 U VM1 0 TRLEMED
TREDAY 19 Wb PO A8 CLIVICIRIE LI V18 1Mt iR Bl TN TP WOLTVAINGD) Y

W1 40 NG VMNO Wil HOM TICTIN BV OVOM STTI0V WL Brete il WY TTaf MOLIINDD T
MOWYD MIVON 40 LivLD Bl 14 CIRAIGO I MOLMAMY

PV | TYMSECS b ¥ 5 TR M4 IAMT L T W MOLL OYIMLINEYS W SMOLIVON UK B0t 40
WA (BN I (MY W1 VXTI DAYV 1L Ml G4 ML D 40 MY ¥ A0 A ) M0

VI CINN R 40 434N TRANDNM0L § DHWYIS0 K34 SN 39 T WOIIALIGD T

ALY <02 N0 T B §¥ MILIVMLNCES 841 48 SR
SASEIOL CIVOLITY I8 TIAE SIV AN O E30VI0 OMLIGTD TV WevOn BEWABMI0 9790

l
|

¥ / &
aﬁuﬁugeﬁgﬁmnmvx.nwfpfjﬁra\,mmwwﬁa

ettt

41"
x

31

v

! $ !




o ] T ) ) 3 o

, e o
i m m _ ﬂ N _ ﬂ “ u 1 |

(040 T

Z=.1 308 o)
NGI535 v3HY NMOOAY1 7 ONNOEYNENL A ET

Loy B ey WG] | S
Ea3 | GWISA0R0 TANTHS

WAVY KIADO AL VARDA

vi
5L MOTES IUVAYIED 0N TIHE UOLIVINGD

gzlzsje
FHEH!

,....i;@y_mzm
=22 Bina P

NMOHS 9 T1¥0|

040

NOLLOAMAENDD ONY ONL LN ....-L
| 8UV.L3A0 NOILYDIJIGONW
TUSAONYT HSY QYOY TIVH 3NId 0380710

SNOILYDIJIQOW W3LSAS H3IA0D

I

00+9 01 05+0- NOILLVLS
000 MO0 021%0 (MR Ty Bees) 0
DAMAYE0 VS AICRL MIWY1 WELIG TNIIND
TN
OINOR L
‘St v B G WL
Qivormacs .0
IV
QL Wy
— i
=4
.
™ IOV 9 G
NI N RO
el e ARPOB4
00+9 OL 01 +8° NOILVLS
Z=. -3WO8
I AAD TIVA 3 TR
snm s o
ANVIBA HOMH B TIVH UV 261 4023 T
sa Nam T v
R ALY RNNBUO OSTI) HVGHS TaIv =] LL
MY 34104 4 W0 2¥AYOI) TMA MOLIWLIOD 4 A\ L Il
i
_ [ T _li Y b
§ 2 _
| smmnancm e - | 05+0- OL 01+8- NOILVLS
éistnl/,_ | Z=. WIS
V4 MO SO0 2V @ ~ # ot
O TR MALXYMLE HLM TRAOYS éﬂ’
ARGl seeon s =y _
e e o’y -l
Peen el o oy /)| s - waa
TUIND WIAGWIOK s
i syt TatH0
R - A
= f
= I/
.?JK\.\\___H.._
I
I

RE T

—

e | 0v0 T I T ' : 1 t i i




o ] 1 + = = "2 sy v o to..h_L
g T 3 ———— LoD
L0 e Hi:qg F
HORATE | T e
T $oPT3004044 SIS 1N TTW] | 3
e ] AOYINT Py
OMD il DA
NOUDNHLENGD ONY ONULLIWHAG "
Z S7IV.L30 NOILVYDIJIQ0W |1
L] TNHaNYT HSY vOY TIvH 3NId Q35010 :
SNOILYOIJIQOW WILEAS ¥3A0D
2=.t 'JIV0S
L=t riy e e i mee g s e oons TAINO Z HONFEI V130 NIVEQ 3408 ONILSIXTL T
TR !
_I_I Eak
W
— 3
4
- -
— |
e 0L =.4 V08 -
LT ] 04 - ¢0d VOIdAl o oBnEN £ 0 DD
224308 o
HIvd3y dIOA TVOIdAL
foor e
boa o
..... ol 57 [ ] i ¢ 1 i i t —




ﬁ o) 3
— zv0 25

| Fisandel AN B

QNN Q¥ BYNTHY

o e, nmam o ADYINT A
e W0 4k WD DINA r\\

W s; NNOHS WY TTVON
NOLLDMHLENTD ONY ONLLLIKHED

L)

| G230
IOHLNOD NOILYLNIWIOEE ONV NOISOHT
| TILANYY

[~ HEY QVOY TIVH 3Nid 638010

BNOLLYDIAHGON W3LSAS HANOD

ATONSNIITY ILITMIVLS OOV VAN ) VMY GXMNII) Bed
AVNO 4 MR 1L 40 Q) Y LI QMY WAL 16315 X LENOD TIY JADA I
VAN F0VEYI ANVLINIL 311 40 NLVIIRIVLS NOS) EINIYIN DETE LWL TADRES §

(! OUE YL G200 iBe 40 CINIAI Or 109 iy
R RGOy AwY G2TVha 23 LEWE GRS il AMITRGT 11 P 5 IO LN IS i & #

U0 6 U WL LNIRSITE GIAOR Y il 11T VLT VY QBT
SO0ADY 510041 OFTdS O HYMY FOWOLS FRAO0LN b6 IV B TAA LR MO |

f=TOTN

TN (vina Y NS Ry A0 Y TN
3 GR35 TR COWA) WALLTISS D8 WO SV (KIae WO 9 ¥ BLANON

VNO3 QIAOHddY HO ZIMS-XYWIA3S NIFHO NVOIIH3IWY HLHMON ik
FILIVM MVILS /po ™ 130100 I CHEYFUES s PRIV IGO8 31 LD L0 TRy
G TR KNI T IO VI ETeve LTI

2 -
YLV £V HOON BV VEY XN o
TV GV MO GRETN 3 T EIIAD0 MDA DO TV
G081 WIH 9TV PLIAIICH (DA) /T D SUTEICT VUL IR0
e D e e ey
TR Y LI vy SI0WIT YRLINCD MESSDAS DY LANGRRES T |
TR TR IR OSSR
wwanG Bl iv OBIS
t
L '
TR WEND
8-
| LIS MUY 17 40N0 B4 43 WLYATTE Bl 2005 GIOV I &0
By TG S TIWG A WEONS FINL 10 OO Doy IHINES
CHY TARLIYINOLMLA0 T AR VI V) il 2000 48X X £ D1 o
120 HOL T BVSE MO SRRV K61 1eTa) MO
VR84 VI M SO LTV Bl O ey T B1
IR EM0L0 41 LNMRE 6L OO0 SIS0 WAL 4 ML D 4 ¥
3349030 € 1 WAL Y L ISGTY
by TIACAL Mt RTEPYLD VY EMFLIG SR 4 Yebis VTl L v—|
WO TVIY FOWCLE TUGOIOL 1 CTVMA 1 T KIS GIAORD: |
THW D44 O ML) B B T2 Y
LN TN B TVH NI TN YA Y ¢ SO0

L *
S s o EaTVES e A4 L VYR BORE: T [ b
ALY TYHION OV LVIITS - 3

7 0200600 0 Tl B TV £72 01 AL 00 10 T )
DO M10M P2V ML L1 1700 2060 SN LWt} NI AL O 4 TSI [P R—

TV KV W1 Low D $400 MYINTIVO LI IATS ANIAY L TN 30 NOW ROLIOE W 1
TIVHE 8 Iufe CLN Do STIAIT DMLHOINCHH ] S sl Ty WOW a0
TTER TR TR R TIEN

Tl

e i) Zv0 ] ] i [} i

-
b
-




o1 ]
£v0 T

FoRIASY G Gl AR OW |

QY Oddv} Bm0 ) TIWLKIT TOMINGD HOUVININITHE (Y HOKORI TR0 “IWVNTHY

[
w‘l@ o0y
1LNO FIN3H LTS 30N ._.._Wﬁ _
FLE AR ._'m / 1203 90
3 S 45

14601 W4 ROV PR WAL VAIVIND T8 10N MYD VIMY SOvived |

s AOYINT
4 1wl M3 bl oW mv-:o rv

5% //( ‘ 440/4444// e bty S STVRMLE SURdD e ay DT 51 OO WEOR

[—]

043

e e WO v TW0R, G ?\Ar/a(//\f/&r(\\//\\/ e e T SRt "SON33 140 40378 1Y QIO T3 B34 ALBNVE IO ¥
MIGNCIONVONLLINNEY | Tammes]l AT T R e R e P T T VAL T ALYITLS M BV PP LA SR ¢ X002 B0 a0 BN 10 ML %
OUYIOT DAL DAL TN WINLEYS N
 fviaa 1.0 kv 2SI GG Bl REVEYLD VNS D090 3 O OO 408 20 T 1005 TS ¥
IOULNOD NOLLYINIWIOES ONV NOISOH3 o v v s vrooa i G 1 WA 5 VP RO 40 QORI 34 ¥ VO 41
j_sg HEY QvOM TIVH dANid Q38010 Z 0. it NN O B SN LTS A SN 20 DMOVS WL NANINOM ©
OV 1 D IO BT VO MO [y
FOVO 61 NI 20 TV HEIN v DIV AVAN 31 UM S
ANOLLYOLIGON WILBAS HANOD s Hﬂﬁ%-ﬁs‘!ﬁ W00 40PN WA EoVO e LIVITLY 36 Tina ONENTY
T e e . N
e T T | bu oW MBMT WLt I TS T T |
TTTOR ISR TSR R RALIRER FIIONTWVINED

D0 I3 D OIS vy L0 41 O s T B
LS SIS 311 N IRGR 11140 RO SO KALNS NS 11 8 Y

\\ o1 -1
W e ! —%‘l
003Uy TOVTLE TRO0GLT 13 GIV 1 38 TIME INIPTIY GIAOR M T el T 3
2w ™~ %
b 74
172213714 6V NOOR ¥ AMVESIZRY o 4 b4 (]
$Y QTIVIM VO UV 30 TVHE EITAZT LT 4129 U0 IV
TR MIOHE ¥ A 120 4V B ST 141 TN D00
1eagou Y300 LY DV EV0) WYEATINC L WUARE LNIAD QLI D005 8 20328 TR
TIVHE YUY B3 4V GBIV SIOAK1 KNGO HOKKM W INTWGEE TIV | W miaEn
now
CTISTDRETINN RV ROT NS — —
e e oo s PPN om0 SNOLLYOIHIO3E ONIG33S TTVHINIO
v -0
OO0 1N MO LS IS DM DR £
wounm
0 Donad
- e
“IXL TheaRONY VWY ¥ £V QLI 20 493 LrONALLE 4TV 198 VI8 I MG ¥ TOOM "TLI0 O30 WCKRE LTI . DOIPY L3 GT3 L1309 O 0 ST MOOIDN 40 VLINTD
[P Y — e rt [y — DABEHCHY KTV VO THMAGI STV L CHIDYA AX T WY HATMLS IOV AR L 1034 L B1vi3 T 6 9GP 380 L BN Oy LD A 0
sy 05 Ung ores® Gakne oy Vi | =X T ) LML 01 84 6 ROVEI MY
T - —
o am v Tt TRIALIY DS
i ._l-l..l.‘.u_....ﬂ_!.wwm-:t1= e 5w ndomanders Y 1 LMOCTIOV U8 £30L Fv2 GANMTY IO 18l SETIONY 409300 EXTINN AvW T WSRO, HARE
, e R e ST
ey g T () 3, ST 5 bt TR LRV ) OO U CUIIIN 40 AU WIYIORA HOH ¥ Y TLIV0 JT00. 241 Rt 0 QD £ WM SOMGTN
am uaw TN, ¥ 570, 9Y GUVT] IV IGUVNTIE WILI DA D14 16 WIND TV
= p (| o apmp s e e 9 TR ERITRH SR
Voopsl )1 § sme ey TN ey oLy L3 1hrna i) 13T, Trvaas 18 GTIVI0 RT3 10 0V 1904 IR AP0 A DI04 A e
TIRITLW ASVIOVONE MLV 23TTIOIHYD AYI BNOMR I D) TIATI O M T84 118 i SE1) ERC) 3OV nig
snsmanabiy soysls pERRIL) U400 HIDCMD ¥ O R I
o0
- TR aacess) oo aun TR 01 MK 8 10V Sund BT
B T STV Exr:7 1
- ORGSR TV D BRI 0¥ NG IR0 MO ¥ 0L MED LN,
Y 301 4 LY MICTF GUOAN ¥ DRI, WIDLNID THI MO MBIV ELYUINO VI FWVLIE
190 Ch A 4 i 8V ie CHMLON TH O TLITEIIN 3018000 = s #2aet) M0 Wi £ rapneyy
HOVEOMD 46 ViS4 S 11 LN 618 WIASOIINNIOND LNTVWING W4 SHORMON 1120 %16 WD 0L LviEar RN XIS 5
TRTETR ORISR TTVNne)
ATV YRy QIO T O VL DTN AVESTIN Lo M ChOR 1 e TR TR TRRSATT D v ehar o S YR eI
¥ 2L WO BOHO GIMCM DB 19 TAIDENY 4TTI4 61 LMD G511 VLS OIS 4l 10 s B et fo by Vet A SeowanL 144 Of § 808
TRRITRR “THLTEY EPMTITY 6 A0 B4l MO MDD KRG TEING B4 MCTV IO WO TH00 ALMVE GRLX AL LHON HALEITT It WOWOY OWKWD
L1021 Y08 B0 NOUYALINES ESWHALISVIN Mo EBSICIM 0L 1064 NORYIES DRRMCMO QWOOID
s iR G  ALLVITILIAS N 2 TTES) OSSPV L) TTLA D120 CLISMNLSHO VOMAL L WO NOUVETHL82S X0 CHMG TIH THAL DS TS A TMITHN K21 NVOTLAIY L1380 1V IS
ONMCHNY 5340814000 I © DML TN DALY WO DMACH 4 WY 1AMk DHIXIV. 48143 T3 MONIY s m—~ e s
LI VIR BT Ty THVLIE WIMLCOHY 40 MACED LTV WD VML MV BVt 37D 0 4 k¥ = — Gaie Tty e T T 18 20
™ X3 TANLL WOMION TTRVICAY BUY SLINSE NOLYWNO 29
ey Y SHOLIS FLITYE THOLIINO TASRL 08 A8 U100 14 TVICHS EXEEM VLT BLY S OV DR
e T e s L IOOYTRIDS WO LYY LOM BVIVEL 1O L 4L 5 ERTE VNN AUICINLS WIS WASHOD
s RTS1 Se s o Vscta DHVLY T4 KB WA 4O O Wi Pt CITIIN WL AV VS 4L HITRVAED T WITLM1 4 Y BT O V14 CAACRAAY B G DHEINODOY DHROVED BLTWACD
Pl LLLIIOOore § Prs3io v 40 T R VITVAT IS WIAGD FiWIOMING T OIS Y A-ONGTIY e 25 Crvs SOUOCALD YDOIIIS LUVTEIIMN TVIT8
IV Ted TR
“VISIEOS 8 WOTVES JIVS DL UM SONKITIEIN ONY Sal v B 4 WVSETIN 08—
[ . [ LAV Y 24PV 1502 AVINVIOLES 170408 TILNVI I V1A THM 240 W04 TREY SV KT €t WL T AV YORIOL A TIVMLS Med WO TR0 20 100
¥IADD 108 i) CHANRYLLD ATV T304 GIPI1] 30 L0NNYINOLVLIOM £ WYY sTININE) 1001 T ) INOLUIONCD) T8 BHL TR Y # NITWIIY WOME - HOUYIOIA UILEG 1
bt Asn07 6,000, . TR DGOV U0 MOTIIES TN TANGO 001 B B0 DRISTKD & 31 LI LON 3V VI LA TAORY i 40 Y &
ST 11404 1940 EIOT 4TS TXIR23 GSOAM 30 01 DY AL 8§ THVIL UBTILY E3OTNO L3 0 1V EOIT BV
QU IS 210D 1 1M fa w1 IO UHes Y 4D HIWEL VO HAIYD 40 SOTI0 J0WYT TINOLS WHIVYS RIOCM U MO Thks 4
| TV 1L NSO Y4 TR 49 Y X1 DAYV LAY U § AV G s LUVERIION B8 A ITIMIN 40 UV TV Y €0 00 ATIVIIEN ‘HUMOND LVI4 HO4 TOMVU Y THVIRYS Y &
SIWO VTS MW ) MO 1 Teas e B9 STV MUY BT 8 G Th D DY 3 AV HTIMA 28 WICH 2 OA20 G378 QL FTNIVE W24 H2VEM DD TWIONE THL TNV T4 AMMTTS 1, £ HOL UMM
RS 41 HO BIPVE "Y1 34 01 G136 1o 48 OV M0 SN .0 21 10 WWCIVIAE AUBROWN Y o NWSY2 4 0% 3 W08 40 HOUKTY L
BRI 10 VT3S £00 O 02D 2 2 gTor
i . - - - ssume uaae TR B 40 120N O4 ML B4 P02 100N
- ™
ouw
ORI ) LEIVY 0 e
200 YD SIS 10 TALIAYD RACd T LV VIV QMY SIS rarn WAIRUYIO Y LB RV DA+
INTRTRRE SOCLVUII0 DACLIE OMIAH WS ANVIETI D LON B MUYV Bid CHIKLIIE 345 HIOONS O GILMa0D
79 LON VIS S0V 341 (28 (Y WETULLS V04 TVUGACT TVUYN N3 TaAcd VRN FEAA IAVH TINIOH VIR LAELID B4 T UMCUD
T ] T TR TN B Y DTN L N v AT VU oS 2 6 KLV AT A VA0 LI L9 TOB WL NOUVLIGIA 0 GNYAS GOCO ¥ MVLEWN 0
£t FL45 LXMN00 O NPV HE38 TAWH SV BN BT 1O SEIMATIS WO ML v
e JowEYme au TSI I A TUWGI STV I TV T AN (ALYULNTONGO TOWEViE] U004 B BB 11VRsSCAIa MOI VIS 108 A3
10 it B il 438 O GHTIL Y28 LN VIR HAIVIIZIA D Lmprepe 2
10115 o T O DA 11 ot Yy ML) o ) G B IV 8 1 AN 410 Sy D B4 T T L Y DAL WA S P R P e SRR
" 1w
POGON M V164 51 1638 408 MIAIOHNIOND LNDIWTILLS 04 BMOKIACRS 15300 V11 WD 01 LWTI W LSO MY XVE DIMAOR T D10 1 V00 30 A kv WCE1530 1OV WO+ TRTTIN G 40 1HVCIWY DL L e
MOMOMI NP L5404 1908448 SRNLNILY 40 E3IAR) WIADD OMID INBIVIN B FVRE1LE] (Y SHOLLTIE THVAMOM G4 YOV B3 DOLALIENS K4 LM DDRCTIC LEVIINOWE DHER) KO
0 AVAKLTIL Hi M CIMACRAG FIMATIAL ) GIINYI 20 THOVND 45 TTwid ANV 40 M TLNCD SVULLLYI L0071 LLVAOWY LI0M B4 JOHLTTEY
405490 WRCINTIVO £ VA LW T G204 143) O M3LVIND 4O Al HE INAAD 40010 BIURIGLS v treaz SMOTIV QMY PHOMLINCD JLI6 OL LYV “TYITIONGS) 01 1YWL WAL ¥ 44 SVIUY 3N TMPVLS
W0 CTMAR) 0N SOSON) 23 WISV W0 10U AT BAAVIIO 18 GRev 13U DIV (v TV GANER0 304 s U134 I DAIVVATIVG 30 TTIHE INIVSOELY 08 BY WAL I O T ey N DYIAU34 01 oo WVIely GIMLIN] I T {HINITES SSVIWOI CvY HOROS BTTR
AL 3LV OO 38 TIOM T4 Co B8 GOV W04 SNV B44-G848 W1 3D04. Leasens S0 L300 KON b oL ML CN SO THYTG L0 WATII1 DAOWALING YO TN ¥ TR MBPA =]
i CIATIE T4 IR ¥ HOUICIIR G armu
na inast o SRSy MWL WDV VIO TG MOV A O W T30 JNOTLD ¥ L A IO 4001 T8 4 ¥ w0 LTI i coeTEGe
“SANGTT 40 87 043 A G L Vado VAELL VS FERRGESS) M1k HLM G238 BWIOT) SUVVOCNS

| mman] €0 [ $ i $ [ ! § i




-
.
"l
i
¥
»
.
L
"
L
— § — »e =
T
i
L
i




A\
{~ DUKE o O
e’ ENERGY. e

Technical Specifications

Closed Pine Hall Road Ash Landfill - Cover System
Modifications

Duke Energy— Belews Creek Steam Station

Belews Creek, Stokes County, North Carolina

Amec Foster Wheeler Project No. 7810150512

Prepared Duke Energy Carolinas, LLC
For: 526 S. Church St., Charlotte, NC 28202

Date January 22, 2016

Prepared Amec Foster Wheeler
By: 2801 Yorkmont Rd., Charlotte, NC 28208




Closed Pine Hall Road Ash Landfill
Cover System Modifications
Amec Foster Wheeler Project No. 7810150512

TABLE OF CONTENTS
TECHNICAL SPECIFICATIONS FOR

CLOSED PINE HALL ROAD LANDFILL

DUKE ENERGY CAROLINAS, LLC

Issued for Bid
January 22,2016

BELEWS CREEK, STOKES COUNTY, NORTH CAROLINA

SPECIFICATIONS

017123 Construction Surveying

311000 Site Clearing

312000 Earth Moving

313205 LLDPE Geomembrane

313220 Geocomposite Drainage Layer
313240 Nonwoven Geotextile

313520 Erosion and Sedimentation Control
313700 Aggregate & Riprap

329200 Seeding

Table of Contents

TOC-1



Closed Pine Hall Road Ash Landfill Issued for Bid
Cover System Modifications January 22, 2016
Amec Foster Wheeler Project No. 7810150512

SECTION 017123 — CONSTRUCTION SURVEYING

PART | - GENERAL

11

1.2

1.3

A

SUMMARY

Section includes: the minimum requirements for completion of the Work associated with
surveying for the project, including tasks related to control of the Work during performance,
documentation of construction progress (e.g., quantity surveys), and preparation of record
survey drawings to be submitted to the Owner. Anticipated survey documents include:

1. Existing Conditions Record Drawing

2. Final Conditions Record Drawing

3. Geomembrane Record Drawing

4, Additional surveys as needed for measurement of quantities

Specification section does not include daily surveying tasks that may be required for the
Contractor to conirol or complete the Work or for proper control of construction operations.
The Contractor shall be responsible for determining the work tasks required to adequately
control the Contractor’s construction operations to meet project and specification requirements.

SUBMITTALS

At the completion of the Work, the Contractor shall submit all Record Documents to the
Engineer for review and comment within 30 days of substantial completion. The Engineer will
review the Record Documents within a period of 3 weeks and either approve the Record
Documents or return the Record Documents to the Contractor for revisions. Upon revision, the
Record Documents shall be resubmitted to the Engineer for review and comment.

QUALITY CONTROL

The Contractor shall be responsible for tasks required for quality control of the work associated
with daily activities not related to record drawing or submittals. Work associated with control
of the Contractor’s work not related to record documents may be performed by the Contractor’s
personnel at the Contractor’s discretion.

Surveys for Record Documents shall be performed by a third-party qualified Professional Land
Surveyor (PLS) currently registered in the State of North Carolina as approved by the Owner.
The Contractor shall be solely responsible for providing personnel, including subcontractors
that meet the required qualifications.

Construction Surveying 017123-1



Closed Pine Hall Road Ash Landfill Issued for Bid
Cover System Modifications January 22, 2016
Amec Foster Wheeler Project No. 7810150512

14

A

1.5

1.6

QUALITY ASSURANCE

The Owner may, at their sole discretion, retain an independent surveying firm to provide
Quality Assurance (QA) for the project. The Owner shall define the scope of work to be
performed by the QA surveying firm.

The Contractor shall cooperate with the Owner’s QA surveying representative as necessary to
complete the Work, including coordinating access to construction work areas. If necessary, the
Contractor shall suspend construction operations in the vicinity of the QA surveying work at the
Owner’s request.

Any required re-work due to the Contractor’s survey errors will be at the Contractor’s sole
expense. Any schedule delays or replacement of materials due to the Contractor’s survey errors
shall be the Contractor’s responsibility.

Completion of any supplemental surveying work considered necessary by the Owner, at their
sole discretion, due to incomplete or inadequate surveying data shall be the Contractor’s
responsibility.

SURVEY ACCURACY REQUIREMENTS

Surveys shall be performed to the following tolerances:

1. Points shall be reported horizontally and vertically within 0.01 feet.

SURVEY DATUMS AND REFERENCES

The horizontal datum shall be referenced to the North Carolina State Plane Coordinate System,
NADS3 or as approved by the Engineer.

The vertical datum shall be referenced to NGVD29 or as approved by the Engineer.
Surveys shall use the US Survey Foot as the unit of measure.

At a minimum, the Contactor shall establish three (3) control points within the work boundary
tied to state survey monuments adjacent to the site. The quantity of control points established
shall be sufficient for the Contractor to control the Work, including locating and establishing
lines and grades as necessary.

Once established, the Contractor shall protect survey control points, monuments, or benchmarks
during construction. Re-establishment of survey control points, monuments, or benchmarks
destroyed or disturbed as a result of the Contractor’s construction operations shall be the
responsibility of the Contractor.
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1.7

D.

SURVEYS FOR QUANTITIES

The Contractor shall perform ground surveys as required to define and depict Work performed,
including sufficient backup data to allow the Owner to determine measurable quantities of work
performed.

The Contractor shall perform surveys and calculations as necessary to determine Work
performed during each progress payment period. Contractor shall provide sufficient backup
information and data to allow the Owner to verify quantities of Work performed.

Surveys will include a table summarizing northings, eastings, and elevations for each grid point
to provide a comparison for thickness verification.

Completion of any supplemental surveying work considered necessary by the Owner, at their
sole discretion, due to incomplete or inadequate surveying data shall be the Contractor’s
responsibility.

PART 2 - PRODUCTS

2.1

A

22

A

B.

SOFTWARE

Prior to commencing work associated with surveying requirements, Contractor shall coordinate
with Engineer to determine an acceptable electronic format for which all submittals and
deliverables will be made.

PLOTS

Prior to commencing work associated with surveying requirements, Contractor shall coordinate
with Owner to determine an acceptable format for which all hard copy submittals and
deliverables will be made.

All hard copy deliverables and submittals shall include, at a minimum, the following
information:

Project name and location.

Contractor’s firm name.

Survey firm name and names of survey party.
Date of survey and submittal.

Identifier for revision sequence.

Surveying firm’s professional certification.

OV P el =
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PART 3 - EXECUTION

3.1

A

32

GENERAL SURVEY REQUIREMENTS

The Work shall be performed in conformance with the lines and grades of the project drawings
and the requirements of the Specifications. The Contractor shall notify the Owner of any
discrepancies between actual conditions and the drawings, real or perceived, so that the Owner
may resolve the discrepancies prior to performance of related Work.

Written notice shall be provided to the Owner one week prior to performing any Work
associated with data collection related to Record Documents so that the Owner may coordinate
QA work activities if necessary.

The Owner may require re-work of any task or activity that, in the sole judgment of the Owner,
is not adequately documented by acceptable survey data or standards.

The Contractor shall be responsible for surveying and recording any deviations from the project
drawings or design, whether the deviations are requested by the Owner or Contractor.

Utilize recognized engineering survey practices appropriate for obtaining the information
specified.

Protect and preserve temporary and permanent reference points during construction. Promptly
report to Engineer the loss or destruction of any reference point or relocation required because
of changes in grades or other reasons. Replace dislocated reference points based on original
survey control. Make no changes without prior written notice to Engineer.

The Work shall be executed in conformance with the lines and grades shown on the Drawings,
unless otherwise approved by the Engineer.

Establish elevations, lines and levels required for all items of the Work.

DOCUMENTATION OF THE WORK
Maintain a complete and accurate log of control and survey work as it progresses.

Record survey drawings shall be prepared to fully document the Work, as specified in
individual specification sections.

The surveys shall be performed at the specified grid spacing, and at all changes of grade
sufficient to define the subject topography.

Promptly submit the drawings (with computer files) to Engineer for review at critical stages of
construction as specified in individual specification sections.

Contractor’s registered land surveyor (RLS) shall prepare and certify the record survey
drawings.
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A

34

35

EXISTING CONDITIONS SURVEY

The Contractor shall survey the existing topography within the Work Boundary with sufficient
detail to define the subject topography.

At a minimum, the Contractor shall survey existing conditions with sufficient detail to produce
one (1) foot contours that define existing topography, including channels and breaks in slope.
At a minimum, survey shall be performed on a grid spacing of 50 feet or as needed to show all
breaks in grade. The Contractor may elect to perform a more detailed survey if desired for
purposes of defining quantities.

Survey data and topographic plots shall be provided to the Owner for review and comment
within 14 days of completion of survey of existing topographic conditions. If the Contractor
elects to perform the survey of existing conditions in parts, the survey data and topographic
plots for portions surveyed shall be provided to the Owner within 14 days of completion of each
portion of the total site. The Contractor shall submit a final plot combining all portions of the
site if surveyed in multiple parts.

SUBGRADES

The Contractor shall survey finished subgrades, both design and over-excavated, within the
Work Boundary with sufficient detail to define the subject topography. The surveys shall be
performed at the specified grid spacing and at all changes of grade sufficient to define the
subject topography.

The Contractor shall survey finished excavation grades with sufficient detail to produce one (1)
foot contours that define the subject topography. At a minimum, survey shall be performed on a
grid spacing of 50 feet or as needed to show all breaks in grade.

Topographic surveys shall be performed on the same grid such that survey point locations are
consistent with the survey points of the underlying layer. Subgrade surveys required for
thickness verification shall include a table summarizing northings, eastings, and elevations for
each grid point.

Survey data and topographic plots shall be provided to the Owner for review and comment
within 30 days of completion of survey of finished excavation grades. The Contractor may
propose an alternate schedule for submission in the Survey Plan if desired subject to Owner
approval.

GEOMEMBRANE SURVEYS

The geomembrane surveys shall include panel comers, transitions in panel geometry, repair
locations, and other significant features.

At the Engineer’s discretion, geomembrane surveys may be prepared using a handheld GPS
device with sub-foot accuracy.
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36 FINAL GRADES AND PERMANENT FEATURES

A.  The Contractor shall survey final site grades within the Work Boundary with sufficient detail to
define the subject topography. The surveys shall be performed at the specified grid spacing and
at all changes of grade sufficient to define the subject topography.

B.  The Contractor shall survey finished excavation grades with sufficient detail to produce one (1)
foot contours that define the subject topography, including channels and breaks in slope. At a
minimum, survey shall be performed on a gnd spacing of 50 feet or as needed to show all
breaks in grade.

C.  Survey data and topographic plots shall be provided to the Owner for review and comment
within 30 days of completion of survey of final site grades. The Contractor may propose an
altemate schedule for submission in the Survey Plan if desired subject to Owner approval.

END OF SECTION 017123
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SECTION 311000 — SITE CLEARING

PART 1 - GENERAL

i1

A.

B.

1.2

A

1.3

A.

SUMMARY
Section includes site clearing:

1. Stripping and stockpiling topsoil.
2. Removal of demolished and waste matenals.

Related Requirements:

1. Section 017123 “Construction Surveying”

2. Section 312000 “Earth Moving.”

3. Section 313520 “Erosion and Sedimentation Control.”

SUBMITTALS

Topsoil stripping and stockpiling program. Prepare a written program to systematically
demonstrate the ability of personnel to properly follow procedures and handle materials and
equipment during the Work. Include dimensioned diagrams for placement and protection of
stockpiles.

QUALITY CONTROL

Perform Work in accordance with State and local standards and ordinances.

PART 2 - PRODUCTS

2.1

Stripping: removal of top six inches of surficial soil material.

PART 3 - EXECUTION

3.1

A.

B.

PREPARATION
Protect and maintain benchmarks and survey control points from disturbance during construction.
Protect existing site improvements to remain from damage during construction.

1.  Restore damaged improvements to their original condition, as acceptable to CQA Engineer
and at no additional cost to the Owner.
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33

34

C.

Identify laydown area for placing removed and stockpiled materials. May dispose on site if
permitted by Owner in Owner designated area.

EROSION AND SEDIMENTATION CONTROL

Adhere to the approved Erosion and Sediment Control Plan as provided by the Engineer.

TOPSOIL STRIPPING

Strip topsoil to depth of 6 inches and as indicated on the Drawings in a manner to prevent
intermingling with underlying subsoil or other waste materials.

1. Remove subsoil and non-soil materials from topsoil, including clay lumps, gravel, ash
material, and other objects larger than 6 inches in diameter; trash, debris, weeds, roots, and
other waste materials.

Stockpile topsoil away from edge of excavations without intermixing with subsoil or other

materials. Grade and shape stockpiles to drain surface water. Cover to prevent windblown dust

and erosion by water.

DISPOSAL OF WASTE MATERIALS

Remove demolished materials, and waste materials including trash and debris, and stockpile them

in designated laydown area.

END OF SECTION 311000
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SECTION 312000 - EARTH MOVING

PART I - GENERAL

1.1 SUMMARY

A. Section includes soil earthworks:

I. Excavation.

2. Over-excavation and backfill.
3. Soil stockpiling.

4. Compacted fill placement.

B. Related Requirements:

1. Section 017123 “Construction Surveying”
% Section 311000 “Site Clearing”
3. Section 313520 “Erosion and Sedimentation Control™

12 REFERENCES
A.  Construction Quality Assurance (CQA) Plan
B.  ASTM International:

1. ASTM D698 — Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort.

2. ASTM D1556 — Standard Test Method for Density and Unit Weight of Soil in Place by
Sand-Cone Method

3. ASTM D2216 - Standard Test Method for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass.

4, ASTM D2487 — Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System).

5.  ASTM D2937 — Standard Test Method for Density of Soil in Place by the Drive-Cylinder
Method.

6. ASTM D4959 — Standard Test Method for Determination of Water (Moisture) Content of
Soil by Direct Heating,.

7. ASTM D6938 — Standard Test Method for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth).

1.3 SUBMITTALS

A.  The Contractor shall retain a third-party surveyor licensed in North Carolina.
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B.

14

A

The Contractor shall submit record drawings by the Professional Land Surveyor before and after
excavation from on-site sources, soil over-excavation, or rock removal.

QUALITY ASSURANCE

Quality assurance will be provided by the Owner as described in the CQA Plan.

PART 2 - PRODUCTS

2.1

22

23

EXCAVATION

Excavation shall include the removal of all soil, stone, conduits, pipe, and all other obstacles
encountered.

OVER-EXCAVATION AND BACKFILL

Unsuitable Material is any in-place or excavated material which contains undesirable materials,
or is in a state which is not appropnate; in the opinion of the CQA Engineer, for the intended use.
This may include but not be limited to organic material, waste/refuse, soft, or wet material not
meeting required specifications, etc.

Unsuitable Materials Excavation (Over-excavation) shall consist of the removal and stockpiling
of all unsuitable material located within the limits of construction. Voids identified outside of the
limits of construction are subject to this specification. Where excavation to the finished grade
shown results in a subgrade or slopes of unsuitable material, the Contractor shall over-excavate
such material to below the grade shown on the Drawings or as directed by the Engineer and CQA
Engineer

COMPACTED FILL

Compacted fill placement is defined as soil placed as fill and compacted to specified moisture
and density requirements.

Compacted Fill shall consist of earthen materials classified as SM, SW, SC, SW-SM, SW-SC,
SC-SM, ML, or CL under the Unified Soil Classification System per ASTM D2487, and

containing no deleterious material. Compacted fill may not consist of coal combustion residuals
(CCR).

Stones or rock fragments shall not exceed one half the maximum compacted lift thickness shown
in Table 312000A.

Off-site borrow soil that meets the conditions of 2.3(B) and (C) will be provided by the Owner.
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PART 3 - EXECUTION

31

A

32

COORDINATION

Do not commence earth-moving operations until erosion and sedimentation control measures
specified in Section 313520 “Erosion and Sediment Control” and Section 311000 “Site Clearing”
are permitted, in place and inspected and approved by the governing authority and the Engineer.

The Contractor shall conduct Earth Moving activities in such a manner that erosion of disturbed
areas and off site sedimentation is absolutely minimized as outlined in Section 313520, Erosion
and Sediment Control, of these Specifications.

The Contractor shall protect and maintain erosion and sedimentation controls during earth-
moving operations including required inspections, monitoring and recordkeeping. For erosion
control, conform to the minimum requirements of the Erosion and Sedimentation Control Plan on
the Drawings. Additional measures may be required to control erosion of the exposed material,
such as the installation of diversion berms, covers, moisture control and sediment fencing as
approved by the Owner and Engineer.

Potential CCR materials or other industrial-related constituents shall be disposed of in accordance
with local, state, and federal requirements and as approved by the Owner or Engineer.

Stockpile locations shall be approved by the Owner.

The Contractor shall protect all existing facilities including, but not limited to, utilities monitoring
wells, existing survey monuments, utilities, pavements or other facilities active or inactive not
indicated to be removed.

Work shall be performed in a manner that does not disturb the Owner’s operation or facilities.

Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied
or used facilities during earth-moving operations.

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without
permission from Owner and authorities having jurisdiction.

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or
authorities having jurisdiction.

3. Contractor shall be responsible for damage to roads due to construction traffic.

DEWATERING

The Contractor shall perform dewatering as required for the completion of the work. All surface
or ground water removed by dewatering operations shall be disposed of in accordance with all
applicable regulations.

The Contractor shall take all the steps that he considers necessary to familiarize himself with the
surface and subsurface site conditions, and shall obtain the data that is required to analyze the
water and soil environment.
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C.

The Contractor shall control, by acceptable means, all water regardless of source. The entire
periphery of the excavation area shall be ditched and diked to prevent surface water from entering
the excavation where applicable. The Contractor shall be fully responsible for disposal of the
water and shall provide all necessary means at no additional expense to the Owner. The
Contractor shall be solely responsible for proper design, installation, proper operation,
maintenance, and any failure of any component of the system.

The Contractor shall be responsible for and shall repair without cost to the Owner, any damage
to work in place and the excavation, including damage to the bottom due to heave and including
removal of material and pumping out of the excavated area. The Contractor shall be responsible
for damages to any other area or structure caused by his failure to maintain and operate the
dewatering system proposed and installed by the Contractor.

The Contractor shall not allow water to accumulate in excavations and shall not use excavated
trenches as temporary drainage ditches.

EXCAVATION

The Contractor shall excavate to the lines and grades shown on the Drawings and stockpile all
suitable excavated materials. As the excavation is made, the materials will be examined and
identified to the CQA Engineer.

The Contractor will perform all surveys necessary to establish and verify lines and grades for all
excavation, including soil over-excavation.

Excavated materials may be stockpiled or placed as compacted soil fill as appropriate.

During excavation or relocation of soil, the material shall be protected and conditioned to control
fugitive dust and to limit erosion of the exposed surface. If the surface is dry and dust is observed,
apply water to the material to effectively moisture condition the material as approved by the
Owner and Engineer.

Shape the graded surfaces to be free from irregular surface changes. Finished grade shall not vary
more than 0.10 feet above or below required elevations where shown on the drawings. Material
located within 1-foot of geosynthetics shall have a maximum particle size of 3 inches with a
maximum protrusion of % inch above surrounding grades.

The Contractor shall reconstruct subgrade areas damaged by freezing temperatures, frost, rain,
accumulated water, or construction activities, as directed by CQA Engineer, without additional
compensation.

The graded surface shall be surveyed to check that the surface elevations are consistent with the
existing conditions Record Drawings and that the surface is suitable for placement of overlying
materials. The surveyed elevations shall be reviewed and approved by the Engineer before
proceeding with subsequent construction.
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3.6

OVER-EXCAVATION AND BACKFILL

If Engineer determines that unsuitable soil is present, continue excavation and replace with
compacted backfill or other fill material as directed. Unsuitable materials shall be removed by the
Contractor to the lengths, widths and depths approved by the CQA Engineer and backfilled with
material in accordance with Section 3.6 of this Specification. No additional payment will be made
for over-excavation and backfill less than | foot below design excavation grade.

Over-excavated material shall be stockpiled in a location approved by the Owner.

STOCKPILING

The Contractor shall stockpile the materials in appropriate stockpiles as approved by the CQA
Engineer. The Contractor shall use equipment and methods as necessary to maintain the moisture
content of soils stockpiled (excluding topsoil) at or near their optimum moisture content.

Stockpiles shall be properly sloped and the surfaces sealed by the Contractor at the end of each
working day, or during the day in the event of heavy rain, to the satisfaction of the Engineer.

COMPACTED FILL

All placement and compaction of fill shall be performed only when the CQA Engineer is informed
by the Contractor of intent to perform such work.

Fill shall be placed and compacted to the lines and grades shown on the Drawings. Placement of
fill outside the construction limits shall occur only as directed and approved by the Engineer, or
for the repair of identified voids.

The Contractor will perform all surveys necessary to establish and verify lines and grades for all
Compacted Fill.

Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or
ice.

Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds
optimum moisture content by more than 3 percent and is too wet to compact to specified dry
density. The Contractor shall be responsible for preparing the materials for Compacted Fill,
including but not limited to, in-place drying or wetting of the soil necessary to achieve the
compaction criteria of these Specifications.

Compacted Fill materials shall be placed in a manner permitting drainage and in continuous,
approximately horizontal layers.

Lift Thickness and Compaction Requirements:
1. The Contractor shall place and compact Compacted Fill in accordance with the

requirements shown in Table 312000A of this section. If Compacted Fill does not meet
the specified requirements, the Contractor shall rework the material, as may be necessary
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3.7

3.8

and continue compaction to achieve these requirements, or remove and replace the material
to achieve the specified requirements, at Contractor's expense.

2. Each lift shall be compacted prior to placement of succeeding lifts. In confined areas,
mechanical equipment, suitable for small areas and capable of achieving the density
requirements, shall be required.

3. Lift compaction shall be performed with an appropriately heavy, properly ballasted,
penetrating-foot or smooth-drum vibratory compactor depending on soil type. Compaction
equipment shall be subject to approval by the CQA Engineer.

Compacted Fill that becomes excessively eroded, soft, or otherwise unsuitable shall be removed
or repaired by the Contractor as directed by the CQA Engineer, at no cost to the Owner.

The exposed surface of Compacted Fill shall be rolled with a smooth-drum roller at the end of
each work day to protect from adverse weather conditions.

Where Compacted Fill is to be placed and compacted on slopes that are steeper than 3:1, the

subgrade shall be benched to a minimum depth of 6 inches and the Compacted Fill shall be placed

in horizontal lifts.

Backfilling for Structures and Piping:

1. When backfilling around structures, place backfill in a manner to avoid displacement or
damage of structures.

FIELD QUALITY ASSURANCE

Field quality assurance shall be performed by the CQA Engineer as described in the CQA Plan.

PROTECTION OF WORK

Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep
free of trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions. Scarify or remove and replace soil material to
depth as directed by Engineer; reshape and re-compact.
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Table 312000A Required Compacted Fill Properties

Permit Issue
January 22, 2016

Required % Standard | Required Moisture Maxlfnum Lift
Ttem Proctor (ASTM D698) Content Thickness
(Compacted) (inches)

Compacted Fill 95 As Requlrefl For 8
Compaction

Compacted Fill As Required For

Beneath Structures and 98 Compaction 8

Roads

Compacted Fill Around 95 As Required For 8

Structures Compaction

Notes:

1. Determine field density using ASTM D6938, ASTM D1556 or ASTM D2937.

2. Determine field moisture content using ASTM D6938, ASTM D2216 or ASTM D4959.

3. Compacted fill beneath roads shall be considered to include the shoulders and all material within 2
vertical feet of the final surface of road and shoulders.

4, Compacted fill beneath structures shall be considered to include a zone from the foundation of the
structure down to natural ground at a 45 degree angle.

Earth Moving

END OF SECTION 312000
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SECTION 313205 - LLDPE GEOMEMBRANE

PART I - GENERAL

1.1 SUMMARY

A. Section includes:

1.

40-mil linear low-density polyethylene (LLDPE) double sided textured membrane.

B. Related Requirements:

o DS

Section 017123 “Construction Surveying”
Section 312000 “Earth Moving”

Section 313220 “Geocomposite Drainage Layer”
Section 313240 “Nonwoven Geotextiles”

1.2 REFERENCES

A.  Construction Quality Assurance (CQA) Plan

B. ASTM International:

1.

2.

10.

11

12.

ASTM D792, Standard Test Methods for Density and Specific Gravity (Relative Density)
of Plastics by Displacement

ASTM D1004, Standard Test Method for Tear Resistance (Graves Tear) of Plastic Film
and Sheeting

ASTM D1505, Standard Test Method for Density of Plastics by the Density-Gradient
Technique

ASTM D1603, Standard Test Method for Carbon Black Content in Olefin Plastics

ASTM D3895, Standard Test Method for Oxidative-Induction Time of Polyolefins by
Differential Scanning Calorimetry

ASTM D4218, Test Method for Determination of Carbon Black Content in Polyethylene
Compounds by the Muffle-Furnace Technique

ASTM D4833, Standard Test Method for Index Puncture Resistance of Geomembranes
and Related Products

ASTM D4873, Standard Guide for Identification, Storage, and Handling of Geosynthetic
Rolls and Samples

ASTM D5199, Standard Test Method for Measuring the Nominal Thickness of
Geosynthetics

ASTM D5321, Standard Test Method for Determining the Shear Strength of Soil-
Geosynthetic and Geosynthetic-Geosynthetic Interfaces by Direct Shear

ASTM D5323, Standard Practice for Determination of 2% Secant Modulus for
Polyethylene Geomembranes.

ASTM D5596, Standard Test Method for Microscopic Evaluation of the Dispersion of
Carbon Black in Polyolefin Geosynthetics
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13.
14.

I5.
16.

17.

18.

19.

20.

21.

22

23.

ASTM D5617, Standard Test Method for Multi-Axial Tension for Geosynthetics.

ASTM D5641, Standard Practice for Geomembrane Seam Evaluation by Vacuum
Chamber

ASTM D5721, Standard Practice for Air-Oven Aging of Polyolefin Geomembranes
ASTM D5820, Standard Practice for Pressurized Air Channel Evaluation of Dual Seamed
Geomembranes

ASTM D5885, Standard Test Method for Oxidative Induction Time of Polyolefin
Geosynthetics by High-Pressure Differential Scanning Calorimetry

ASTM D5994, Standard Test Method for Measuring Core Thickness of Textured
Geomembrane

ASTM D6365, Standard Practice for the Nondestructive Testing of Geomembrane Seams
using the Spark Test

ASTM D6392, Standard Test Method for Determining the Integrity of Nonreinforced
Geomembrane Seams Produced Using Thermo-Fusion Methods

ASTM D6693, Standard Test Method for Determining Tensile Properties of Nonreinforced
Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes

ASTM D7238, Standard Test Method for Effect of Exposure of Unreinforced Polyolefin
Geomembrane Using Fluorescent UV Condensation Apparatus

ASTM D7466, Standard Test Method for Measuring the Asperity Height of Textured
Geomembrane

C.  Geosynthetic Research Institute (GRI):

L.
2.

3.

GRI GM 6 — Pressurized Air Channel Test for Dual Seamed Geomembranes

GRI-GM 17, “Test Methods, Test Properties and Testing Frequency for Linear Low
Density Polyethylene (LLDPE) Smooth and Textured Geomembranes™

GRI-GM 19, “Seam Strength and Related Properties of Thermally Bonded Polyolefin
Geomembranes”

1.3 SUBMITTALS

A.  Submit the following to the CQA Engineer with the Contractor’s bid:

L.

2.
3.

A material properties sheet for each geomembrane product, including at a minimum all
properties, test methods, and test values as required by this specification.

Example Material Warranty and Installation Warranty as required by this specification.
The “Geosynthetic Contractor Qualifications Questionnaire” included in the contract bid
documents.

B.  Submit the following to the Engineer, for review and approval, no later than 30 calendar days
prior to shipment of geomembrane to the site:

L.

Manufacturer’s quality control program manual, or descriptive documentation.

The manufacturers’ quality control certifications (including results of source quality
control testing of the products as required by this specification) to verify that the materials
supplied for the project are in compliance with the product specifications in this Section.
The certifications shall be signed by a responsible party employed by the manufacturer,
such as the geomembrane QA/QC Manager, Production Manager, or Technical Services
Manager. Certifications shall include lot and roll numbers, and corresponding shipping
information.
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3.

4.

A wiritten certificate from the geomembrane manufacturer stating that the geomembrane

was continuously spark tested during manufacturing.

A written certificate from the geomembrane manufacturer stating that the resin and

geomembrane materials supplied are in compliance with this specification.

Documentation of installers’ qualifications, as required by this specification.

a. Submit a list of at least ten completed facilities. For each installation, provide: name
and type of facility; its location; the date of installation; name and telephone number
of the facility's owner, design engineer, manufacturer, and fabricator, if applicable;
name and telephone number of contact at the facility; thickness of geomembrane
and surface area of the installed geomembrane; and type of seaming, patching, and
tacking equipment.

b. Submit resumes or qualifications of the Installation Supervisor, Master Seamer and
all technicians to be assigned to this project.

Manufacturer’s instruction manual for geomembrane on-site handling and installation,

including but not limited to procedures for storage, transport, placement, seaming, and

testing.

Submit copies of shop drawings. Shop drawings shall show a proposed installation panel

layout identifying seams and details (including sealing of penetrations).

C.  On a continuous basis throughout construction, submit the following to the CQA Engineer, for
review and approval, with final documents provided no later than 14 calendar days following
completion of geosynthetics installation:

1.

g

Geosynthetics Forms

Daily Field Reports

Field Inventory Control, Storage, Inspection, and Cross-Reference Roll Numbers
Subgrade Certification

Geomembrane Trial Seam Log

Geomembrane Panel Deployment Report

Geomembrane Seam Log

Geomembrane Defect and Repair Log

Non-Destructive Seam Testing Log

Geomembrane Field and Laboratory Destructive Test Results

Record drawmg for each geomembrane layer showing panel corners, transitions in panel
geometry, repair locations, destructive test locations, anchor trench breaklmes and other
significant features.

Certificate stating that the geomembrane has been installed in accordance with the
Drawings, Specifications, and the Manufacturer’s recommendations.

Manufacturer’s material warranty as required by this specification.

Geomembrane installation warranty as required by this specification.

TTEMR Mo e oR

1.4 QUALIFICATIONS

A.  Installer's Qualifications and Crew Requirements:

L

The Geomembrane Installer shall be the manufacturer or an approved contractor qualified
to install the manufacturer's geomembrane, and have current AIC status issued by the
International Association of Geosynthetic Installers (IAGI).
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2.

3.

The Geomembrane Installer shall have installed at least 10 million square feet of the
specified types of geomembrane during the last five years.

Installation shall be performed under the constant direction of a single Field Installation
Supervisor who shall remain on site and be in responsible charge, throughout the
geomembrane installation, for geomembrane layout, seaming, patching, testing, repairs,
and all other activities by the Geomembrane Installer. This Field Installation Supervisor
shall have installed or supervised the installation and seaming of a minimum of 5 million
square feet of geomembrane of the types specified.

The Geomembrane Installer shall designate a Master Seamer. The Master Seamer shall be
present during all seaming operations and shall have a minimum of 3 million square feet
of field seaming experience and hold an IAGI Certified Welding Technician (CWT)
welding certification in both extrusion welding and fusion welding.

Geosynthetic Contractor Equipment and Personnel:

a. Quality Control Foreman (QCF)

1)  The Geosynthetics Installer shall provide an individual whose title is
“Quality Control Foreman” (QCF) who shall be experienced in all phases
of quality control testing and procedures.

2)  The QCF will be dedicated to performing or directing the Geosynthetics
Installer’s quality control activities, (i.e. air pressure, vacuum box and spark
non-destructive testing and field destructive testing).

3)  The QCF and the Superintendent may be the same person if approved by the
Engineer.

1.5 QUALITY CONTROL

A.  The Manufacturer shall sample and test the LLDPE geomembrane material at a minimum
frequency as required by Table 313205A.

B. If the Manufacturer’s quality control test results do not conform to the requirements of this
specification, retesting to determine conformance or rejection shall be done as set forth in the
manufacturer’s quality manual at no additional cost to the CQA Engineer or Owner.

C.  The Contractor shall perform Quality Control tests in accordance with Table 313205B of this
section.

D. The Geomembrane Installer shall follow the procedures and requirements described in this
section, including performing and documenting test seams, nondestructive and destructive seam
tests, and repairs.

1.6 QUALITY ASSURANCE

A.  Quality Assurance will be provided by the Owner as described in the CQA Plan.

B.  Conformance Testing

l.
2.

The performance of conformance testing shall be the responsibility of the CQA Engineer.
Conformance testing shall be performed on material specifically manufactured for this
project.
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3. Samples shall be taken across the entire width of the roll and shall not include the first three
feet. Unless otherwise specified, samples shall be three feet long by the roll width. The
machine direction shall be marked on the samples.

4.  Required test methods and test frequencies are presented in the CQA Plan.

C.  If the conformance test results do not conform to the requirements of this specification, retesting
to determine conformance or rejection shall be done as set forth in the CQA Plan at no additional
cost to the CQA Engineer or Owner.

D.  Any geosynthetic sample that does not conform to the requirements of the specifications shall
result in rejection of the roll from which the sample was obtained. The Contractor shall replace
any rejected roll at no cost to the Owner.

1.7 WARRANTIES

A.  The Contractor shall furnish the Owner a warranty from the Geomembrane Manufacturer for the
materials used. The warranty shall be for defects or failures related to manufacture. Determination
of the cause of defect or failure shall be by a third-party, not by the Geomembrane Manufacturer.
The warranty period shall be five years from the date of final matenal delivery to site. Since five
years is far less than the expected service life of the material, the warranty shall not be on a pro
rata basis.

B.  The Contractor shall furnish the Owner a warranty from the Geomembrane Installer that warrants
their workmanship to be free of defects. Determination of the cause of defect or failure shall be
by a third-party, not by the Geomembrane Installer. The warranty period shall be five years from
the date of completion of installation. Since five years is far less than the expected service life of
the installed product, the warranty shall not be on a pro rata basis.

1.8 GEOMEMBRANE PRE-DEPLOYMENT MEETING

A.  Geomembrane Pre-Deployment Meeting shall be held at the site prior to installation of the
geomembrane. At a minimum, the meeting shall be attended by the Geomembrane Installer,
Owner, CQA Engineer, and Contractor.

B.  Topics for this meeting shall include, but not be limited to, the following:

Responsibilities of each party.

Lines of authority and communication.

Methods for documenting and reporting, and for distributing documents and reports.

Procedures for collecting and packaging archive samples.

Review of time schedule for all installation and testing.

Review of panel layout and numbering systems for panels, seams, and repairs.

Temperature and weather limitations, and installation procedures for adverse weather

conditions.

8. Deployment techniques, including plans for controlling expansion, contraction and
wrinkling of the geomembrane, access points, acceptable equipment and protection of
geosynthetics.

9. Preparation of the geomembrane record survey drawing.

=) SN cRrRERe—
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C.

The meeting shall be documented by a person designated at the beginning of the meeting, and
minutes shall be transmitted to all parties.

PART 2 - PRODUCTS

2.1

22

A

LLDPE GEOMEMBRANE

LLDPE Sheet: Formulated from virgin PE, compounded for use in hydraulic structures, and
formed into uniform sheets with material properties complying with this specification.

The geomembrane shall consist of new, first quality products designed and manufactured
specifically for this type of project, which shall have been satisfactorily demonstrated by prior
testing to be suitable and durable for such purposes.

Geomembrane shall contain no plasticizers, fillers, chemical additives, or extenders. Sprayed-on
texturing of textured polyethylene geomembrane will not be accepted.

Geomembrane shall be supplied as continuous sheets with no factory seams in rolls. The roll
lengths and widths shall be maximized to provide the largest manageable sheets for the fewest
field seams.

Geomembrane material shall be produced free of holes, blisters, or contaminants, and leak-free
as verified by spark testing using ASTM D6365.

Physical, Mechanical and Chemical Property Requirements

1.  Textured LLDPE geomembrane sheet shall meet or exceed the values specified in GRI-
GM17, as summarized in Table 313205A at the end of this specification.

EQUIPMENT

Welding Equipment: Extrusion welding equipment shall be provided with thermocouples and
temperature readout devices which continuously monitor the temperature of the extrudate.
Radiant wedge welding equipment shall be provided with thermocouples and temperature readout
devices which continuously monitor the temperature of the wedge. Equipment shall be
maintained in adequate number to avoid delaying work, and shall be supplied by a power source
capable of providing constant voltage under a combined-line load. Use a rub sheet, sand bags, or
other method approved by the CQA Engineer to separate the electric generators from the
geomembrane.

Field Tensiometer: The Geomembrane Installer shall provide a tensiometer for on-site shear and
peel testing of geomembrane seams. The tensiometer shall be in good working order, built to
ASTM D6693 (Type IV, 2 ipm) specifications, and accompanied by evidence of calibration
within the preceding 12 months. The tensiometer shall be motor driven and be equipped with a
gauge that measures the force in unit pounds exerted between the jaws as displayed on a digital
readout.
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C.

Vacuum Box: The Geomembrane Installer shall provide vacuum box assemblies consisting of a
rigid housing, a transparent viewing window, a soft closed cell neoprene gasket attached to the
bottom, a port hole or valve assembly, a vacuum gauge, a vacuum pump assembly equipped with
a pressure control, a rubber pressure/vacuum hose with fittings and connections, and a soapy
solution and an applicator. The equipment shall be capable of inducing and holding a minimum
vacuum of 5 psi. The number of vacuum boxes shall be sufficient to avoid delaying the work.

Air Pressure Test: The Geomembrane Installer shall provide the necessary air pump and fittings
required to perform the GRI GM6 air pressure test on dual seams.

Roll Handling Equipment: The Geomembrane Installer shall provide handling equipment that is
adequate and does not pose a risk to the geomembrane rolls, subject to the approval of the CQA
Engineer.

PART 3 - EXECUTION

3.1

3.2

A

DELIVERY, STORAGE AND HANDLING

Each roll of geomembrane delivered to the Site shall be labeled by the manufacturer. The label
shall be firmly affixed and shall clearly state the manufacturer's name, product identification, lot
number, material thickness, roll number, roll dimensions, and roll weight.

Procedures for storage and handling of geomembrane shall conform to ASTM D4873 and the
manufacturer instructions, including the following:

I. Geomembrane shall be protected from mud, dirt, dust, puncture, cutting or any other
damaging or deleterious conditions.

2. Rolls shall be stored away from high traffic areas, protected from theft and vandalism.

3. Continuously and uniformly support rolls on a prepared level surface (not on wooden
pallets) away from standing water. Rolls shall not be stacked more than two rolls high.

Geomembrane shall be observed by the CQA Engineer upon delivery of the product to the Site,
and during installation and field seaming. Contractor to provide all labor and equipment required
to assist CQA Engineer in the observation of the product.

CQA Engineer personnel shall generate an inventory of geomembrane rolls received on-site from
the manufacturer/distributor. The inventory shall be updated each day that material is delivered
and shall include all the information appearing on the label of each roll, and all observed damage
shall be noted.

SUBGRADE PREPARATION

Examine substrates, with Installer present, for compliance with requirements for soil compaction
and grading; for subgrade free from angular rocks, rubble, roots, vegetation, debris, voids,
protrusions, and ground water; and for other conditions affecting performance of geomembrane
liner.
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B.

The geomembrane subgrade shall be prepared as specified in the Technical Specifications and as
shown on the Drawings. The subgrade shall be smooth and uniform, and free of all trash and
debris, prior to installation of the geomembrane.

Subgrade damaged by erosion, rutting, or other means during geomembrane deployment shall be
exposed and the damage repaired. The subgrade shall then be re-approved.

Proceed with installation only after unsatisfactory conditions have been corrected.

GEOMEMBRANE PLACEMENT

No geomembrane shall be deployed and seamed until the surfaces to be covered have been
approved by the CQA Engineer.

The Geomembrane Installer and Contractor shall, on a daily basis, provide written acceptance to
the CQA Engineer for the surface to be covered by geomembrane in that day's operations. The
surface shall be maintained as acceptable during geomembrane installation. A single form shall
be used and signed by all parties to document acceptance each day.

Geomembrane shall be installed to the required limits over the prepared compacted soil liner as
shown on the Drawings and specified in this Section. Install geomembrane in drain modification
areas as indicated on the Drawings.

No geomembrane material shall be unrolled and deployed if the material temperatures are lower
than approximately 32 degrees F unless otherwise approved by the Engineer and unless special
precautions are taken such as storing the rolls inside a heated enclosure providing ambient
temperatures of 50 degrees F or above. The specified minimum temperature for material
deployment may be adjusted by the Engineer based on recommendations by the manufacturer.

Geomembrane shall be placed smooth and free of excessive wrinkles and subsequent fishmouths
at the field seam interfaces. In general, “Leister” welds or “tack” welds shall not be used to
temporarily hold sheets in position; however, “Leister” welds may be used to secure small patches
prior to extrusion welding.

All geomembrane handling and installation procedures shall be performed by workers wearing
shoes that will not damage the geomembrane. Only low ground pressure, rubber-tired, vehicular
traffic shall be permitted to travel on the geomembrane. The maximum equipment ground
pressure shall be eight pounds per square inch (psi), or as recommended by the geomembrane
manufacturer, whichever is more stringent.

Only the panels which will be anchored and seamed together in one day shall be deployed.

Sand bags shall be used as necessary to hold the geomembrane material in position during
installation. Sand bags shall be sufficiently close-knit to preclude fines from working through the
bags. Paper bags, whether or not lined with plastic, shall not be used. Burlap bags, if used, must
be lined with plastic. Bags shall contain not less than 20 nor more than 60 pounds of sand, and
shall be securely closed after filling and not over-filled to prevent sand loss. Bags that are split,
torn, or otherwise losing their contents shall be immediately removed from the work area and any
spills immediately cleaned up.
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Panels that become seriously damaged (torn or twisted permanently) shall be replaced. Less
serious damage shall be repaired according to the requirements herein. Damaged panels, or
portions of the damaged panels which have been rejected, shall be marked and their removal from
the work area recorded.

Geomembrane shall be installed so that there will be neither tension nor wrinkles at the average
expected daily ambient temperature.

Geomembrane shall not be allowed to “bridge over” (be pulled taut over) voids or low areas in
the subgrade. Geomembrane in these areas shall be cut and patched to provide adequate material
to allow the geomembrane to rest on the subgrade surface.

In general, seams shall be oriented with the long dimension parallel to (down) the line of the
maximum slope. Where seams can only be oriented across the slope, the upper panel shall be
lapped over the lower panel. The total length of field seams shall be minimized. In comers and
odd shaped geometric locations, the total length of field seams shall be minimized. Seams shall
not be located at low points in the subgrade unless geometry requires seaming at such locations,
and if approved by CQA Engineer personnel.

Geomembrane panels shall be overlapped prior to seaming to whatever extent is necessary to
provide a good weld. In no case shall overlaps be less than six inches for fusion welding at the
time the welds are made.

The Geomembrane Installer shall label panels at the time of deployment. Label date of
deployment, roll number, and panel number.

The Contractor shall make provision for the CQA Engineer to inspect each panel, after placement
and prior to seaming, for damage and/or defects. Defective or damaged panels shall be replaced,
or repaired as described in this section if approved by the CQA Engineer.

SEAMING PROCEDURES

Textured LLDPE geomembrane seams shall meet or exceed the values specified in GRI-GM19,
as summarized in Table 313205C at the end of this specification.

No geomembrane material shall be scamed when ambient temperatures are less than 32 degrees
Fahrenheit unless the following conditions are complied with:

1. Seaming of the geomembrane at ambient temperatures below 32 degrees Fahrenheit is
allowed if the Geomembrane Installer can demonstrate to the Engineer and the CQA
Engineer, using pre-qualification test seams, that field seams complying with the
specifications can be fabricated at sub-freezing temperatures. Consistent passing test
seams are required.

2. In addition, the Geomembrane Installer shall submit to the Engineer for review, detailed
procedures for seaming at low temperatures, including the following: preheating the
geomembrane; and providing a tent or other device to prevent heat losses during seaming
and rapid heat losses subsequent to seaming.
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No geomembrane material shall be seamed when the ambient temperature is above 104 degrees
Fahrenheit and when the sheet temperature of the material is above 122 degrees Fahrenheit (as
measured by an infrared thermometer or surface thermocouple), unless otherwise approved by
the Engineer.

Geomembrane seaming at temperatures outside the above stated temperature ranges will only be
approved if: the manufacturer certifies that the seaming procedure shall not cause physical or
chemical modification to the geomembrane; and an increased number of test welds is performed
to determine appropriate seaming conditions when required by the CQA Engineer or Engineer.
However, should the overall quality of the geomembrane decrease under such conditions, in the
opinion of the Engineer, then seaming outside the allowable temperatures shall be discontinued.

Seaming is not allowed while precipitation is occurring unless proper precautions are made to
allow the seam to be made on dry geomembrane material or the welding process is protected from
rain. The surface below the geomembrane shall not be saturated or frozen.

Extra care shall be taken to clean and remove dirt, dust and other foreign materials from the
surfaces of the geomembrane to be seamed. Surfaces shall be cleaned immediately prior to
seaming,.

Seaming shall be performed using an automatic double wedge fusion welding system, equipment,
and techniques. Extrusion welding shall only be used where fusion welding is not possible and
as approved by the Engineer.

The fusion-welding apparatus shall be an automated device, and shall be equipped with gauges
giving applicable temperatures and pressures.

The extrusion welding apparatus shall be equipped with gauges giving the temperature in the
apparatus and at the nozzle. The extruder shall be purged prior to beginning a seam until all heat-
degraded extrudate has been removed from the barrel. Whenever the extruder is stopped, the
barrel shall be purged of all heat degraded extrudate.

Equipment used for seaming shall not damage the geomembrane, and the geomembrane shall be
protected from damage in areas with heavy traffic. The number of pieces of equipment shall be
sufficient to avoid causing delays due to equipment malfunction.

The surfaces to be seamed shall be prepared as recommended by the manufacturer.

Fishmouths or wrinkles at the seam overlaps shall be cut along the ridge of the wrinkles back into
the panel so as to effect a flat overlap. The cut fishmouths or wrinkles shall be seamed as
completely as possible, and shall then be patched with an oval or round patch of the same
geomembrane material extending a minimum of six inches beyond the cut in all directions.

The Geomembrane Installer shall label seams at the time of seaming. Label date of seaming, start
time, initials of the seaming technician, and the number of the seaming unit.

FIELD QUALITY CONTROL

Prequalification Test Seams
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1.
2.

CQA Engineer shall be notified when prequalification testing will be performed.

Welding machine adjustment and test seams shall be performed by the Geomembrane
Installer’s personnel and observed by CQA Engineer personnel to verify that seaming
conditions are adequate. Test seams shall be conducted by each seamer at the beginning
of each seaming period, and as determined by CQA Engineer personnel for each welding
machine used that day. Test seaming shall be performed under the same conditions and
with the same equipment as production seaming. Each test seam shall be at least ten feet
long for hot wedge welding and three feet long for extrusion welding with the seam
centered lengthwise.

Two adjoining one-inch wide specimens shall be die-cut by the Geomembrane Installer
from each opposite end and from the center of the test seam. These specimens shall be
tested by the Geomembrane Installer. Each specimen shall be tested in peel. The tests shall
be performed using a field tensiometer, and shall not fail in the weld. Both welds of double
wedge seams shall be tested in peel. Any failures through the seam shall be considered a
failing test, regardless of the stress at failure.

The minimum acceptable seam strength values to be obtained for all specimens tested are
those indicated in Table 313205C.

If a test seam fails, an additional test seam shall be immediately conducted. If the additional
test seam fails, the seaming apparatus shall be rejected and not used for production seaming
until the deficiencies are corrected and a successful test seam is produced.

CQA Engineer personnel shall observe and record testing of prequalification test
specimens. Records shall be included in the Daily Field Installation Reports.

B.  Non-Destructive Field Seam Testing

1.

All field seams shall be non-destructively tested by the Geomembrane Installer over their
full length. Each seam shall be assigned a unique number consisting of the adjacent panel
numbers (for example, the seam between panels 1 and 3 would be S-1/3).
All defects found during testing shall be numbered and marked by CQA Engineer
personnel immediately after detection. All defects found shall be repaired, retested and re-
marked to indicate completion of the repair and acceptability.
Non-destructive testing shall be performed by the Geosynthetics Installer using vacuum
boxes (in accordance with ASTM D5641), air pressure testing (in accordance with ASTM
D5820), spark testing (in accordance with ASTM D6365), or other test methods approved
by the Engineer. All test equipment shall be furnished by the Geomembrane Installer.
Non-destructive tests shall be performed by experienced personnel thoroughly familiar
with the specified test methods. The Geomembrane Installer shall field demonstrate all
test methods to verify to CQA Engineer personnel that the test procedures are valid.
Extrusion seams shall be vacuum box tested by the Geomembrane Installer according to
the following methods:
a. Equipment for testing extrusion seams shall be comprised of, but not limited to: a
vacuum box assembly consisting of a rigid housing, a transparent viewing window,
a soft rubber gasket attached to the bottom, port hole or valve assembly, and a
vacuum gauge; a steel vacuum tank and pump assembly equipped with a pressure
controller and pipe connections; a rubber pressure/vacuum hose with fittings and
connections; a plastic bucket; sponge or mop; and a soapy solution. The vacuum
box shall be similar to the series A 100 Straight Seam Tester as supplied by the
American Parts Service Company.
b. The glass for vacuum box shali be unscratched and clean, and the rubber gasket shall
be firmly attached to the box.
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d

The vacuum pump shall be charged and the tank pressure adjusted to three to four
pounds per square inch, gauge (psig).

CQA Engineer personnel shall periodically observe that a leak tight seal is created
by the Geomembrane Installer. The Geomembrane Installer shall create the leak
tight seal by wetting a strip of geomembrane approximately 12 inches by length of
box with a soapy solution, placing the box over the wetted area and then
compressing. The Geomembrane Installer shall then close the bleed valve, open the
vacuum valve, maintain five psig for a period of approximately 15 seconds, and
CQA Engineer personnel shall observe the geomembrane through the viewing
window for the presence of soap bubbles. If no bubbles appear after 15 seconds, the
area shall be considered leak tight. The box shall be moved over the next adjoining
area with a minimum three inches overlap and the process repeated.

All areas where soap bubbles appear shall be marked and repaired, and then retested
under the observation of CQA Engineer personnel.

CQA Engineer personnel shall observe all testing operations for uniformity and
completeness, and shall record results at time of testing.

All seams that are vacuum tested shall be marked by the Geomembrane Installer at
the time of testing. Marking shall consist of the date tested, technician performing
the test, and the results of the test.

6. Double Fusion seams with an enclosed space shall be air pressure tested by the
Geomembrane Installer according to the following methods:

a.

Equipment for testing double fusion seams shall be comprised of, but not limited to:
an air pump equipped with a pressure gauge capable of generating and sustaining a
pressure of 30 psig, mounted on a cushion to protect the geomembrane; a rubber
hose with fittings and connections; and a manometer equipped with a sharp hollow
needle, or other approved pressure feed device.

The Geomembrane Installer shall perform the testing activities. Both ends of the
seam to be tested shall be sealed and a needle or other approved pressure feed device
inserted into the tunnel created by the double wedge fusion weld. The air pump
pressure shall be adjusted, the valve closed, and the pressure stabilized for two
minutes at a pressure of 28 psig. Afier the stabilization period, pressure shall be
maintained for five minutes for the seam to be considered leak tight. The
Geomembrane Installer shall remove the seal at the opposite end of the tested seam
while CQA Engineer personnel observe the gauge. The needle or other approved
pressure feed device shall be removed and the feed hole sealed if not covered by a
patch at the end of the seam. Pressure tests shall be conducted in accordance with
the procedures outlined in ASTM D5820.

If loss of pressure exceeds three psig during testing period, or pressure does not
stabilize, the faulty area shall be located, repaired, and retested by the Geomembrane
Installer.

All seams that are air pressure tested shall be marked by the Geomembrane Installer
at the time of testing. Marking shall consist of the date tested, technician performing
the test, test start and end times, and test start and end pressures.

7.  Non-destructive field seam tests shall be observed by CQA Engineer personnel and
recorded at the time of testing. Records shall be included in the Daily Field Installation
Reports.

C.  Field Destructive Seam Testing
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A minimum of one destructive test sample per 500 feet of seam length shall be cut by the
Geomembrane Installer from a location specified by CQA Engineer personnel. The
Geomembrane Installer shall not be informed in advance of the sample location. In order
to obtain test results prior to completion of geomembrane installation, samples shall be cut
by the Geomembrane Installer as the seaming progresses.

CQA Engineer personnel shall mark all samples with their location and seam number at
the time of sample collection. CQA Engineer personnel shall observe field testing of the
samples and record the date, time, location, seam number, ambient temperatures, and pass
or fail description according to ASTM D6392. A copy of the information must be attached
to each sample portion. The Geomembrane Installer shall repair all holes in the
geomembrane resulting from obtaining the seam samples. All patches shall be vacuum
tested. If a permanent patch cannot be installed over the test location the same day of
sample collection, a temporary patch shall be tack welded or hot air welded over the
opening until a permanent patch can be affixed.

Each destructive test sample shall be 12 inches wide by 54 inches long, with the seam
centered lengthwise. The sample shall be cut into three sections and distributed as follows:
one 18-inch section shall be given to CQA Engineer personnel for testing; one 12-inch
section retained by the Geomembrane Installer for field testing; and one 12-inch section
shall be set aside for an archive sample. Holes for destructive seam testing shall be repaired
as required in this specification.

The Geomembrane Installer shall die-cut at least three one-inch wide replicate specimens
from the installer’s sample for field testing. Replicate specimens will not be required for
extrusion welds. The specimens shall be tested for peel strength. Both welds of dual hot-
wedge seams shall be tested in peel. To be acceptable, all replicate test specimens shall
meet the seam strength requirements as required in this specification. Any specimen that
fails through the weld or by partial failure exceeding 50 percent of the weld shall be
considered a Non-Film Tear Bond break and shall be considered a failure. Die cutting and
field testing of the replicate specimens shall be performed in the presence of CQA Engineer
personnel. If the field tests pass, the sample qualifies for testing by the CQA Engineer.
Laboratory testing coordinated by the CQA Engineer shall conform to ASTM D6392. Five
replicate specimens shall be tested in peel and five replicate specimens shall be tested in
shear. Both welds of dual hot-wedge seams shall be tested in peel. To be acceptable, all
replicate test specimens shall meet the seam strength requirements as required in this
specification.

If a destructive sample fails the field or laboratory destructive tests, an additional sample
shall be obtained at a distance of approximately 10 feet on each side of the failed sample
location. Test specimens shall be obtained and field tested as specified in accordance with
destructive field seam testing requirements. The process shall be repeated until the failed
area is bounded by samples with passing test results.

The Geomembrane Installer shall repair the seam between the two nearest passed test
locations with the failed location in between, or as directed by the CQA Engineer.

36 REPAIR PROCEDURES

A.  Defective seams shall be repaired with a capstrip or extrusion weld over the full length of the
defect. Each capstrip shall be numbered, shall be made of the same geomembrane material as for
the geomembrane sheet, and shall extend a minimum of six inches beyond both sides of the seam.
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3.7

Blisters, tears and holes in the geomembrane sheet shall be repaired with patches. Each patch
shall be numbered by CQA Engineer personnel at the time the defect is identified.

Abrasions and other defects and damage of the geomembrane material that are not punctured
through the material may be repaired using extrudate, unless otherwise directed by the Engineer
or CQA Engineer.

Capstrips and patches shall be rounded at the corners, made of the same material as for the
geomembrane sheet, and extend a minimum of six inches beyond the edge of defects.

Repaired areas shall be numbered and shall be measured and recorded from a known survey point
to document location.

Verification of Repair Patches and Capstrips: Each repair shall be non-destructively tested using
vacuum box testing or air testing. Tests that pass the non-destructive test shall be taken as an

indication of an adequate repair. Failed tests shall be reseamed and retested until a passing test
results. CQA Engineer personnel shall observe non-destructive testing of repairs.

GEOMEMBRANE ACCEPTANCE

The installed geomembrane will be accepted by the CQA Engineer when:

I. The geomembrane is clean (brooming and washing of the geomembrane surface shall be
required if the amount of surface dust or mud inhibits inspection);

2. The entire installation is finished, or an agreed upon subsection of the installation is
finished;

3. All documentation of installation is completed;

4, The Contractor has submitted a Certificate from the Geosynthetics Installer to the Owner
that the installation has been completed in accordance with the Drawings, Specifications,
and the Manufacturer’s recommendations;

5. Verification of the adequacy of all field seams and repairs, and associated testing is
complete; and
6. A record survey drawing is prepared as required by this specification, and is submitted to

and approved by the Engineer.

Record Survey Drawing Requirements: Record drawing for each geomembrane layer showing
panel corners, transitions in panel geometry, repair locations, destructive test locations, and other
significant features shall be surveyed. The survey shall be sealed by a Professional Land Surveyor
licensed in North Carolina.

Work shall not proceed with any materials which will cover geomembrane seams, capstrips and
patches until laboratory destructive seam test results with passing values have been received and
the portion of the geomembrane has been accepted in writing by the CQA Engineer.

Accepted areas of geomembrane that have not been covered within a reasonable time will require
reinspection as determined by the Engineer.

Archive samples will be held by the Owner or CQA Engineer until CQA Engineer’s approval of
the installation and the CQA Engineer Report.

LLDPE Geomembrane 313205-14
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3.10

3.1

DISPOSAL OF SCRAP MATERIALS

At the end of each work day, all scraps of material and other debris shall be removed from the
geomembrane surface.

On completion of installation, the Geomembrane Installer shall dispose of all trash and scrap
materials off-site, remove equipment used in connection with geomembrane installation, and
leave the premises in a neat and acceptable manner. No scrap material shall be allowed to remain
on the geomembrane or adjacent areas.

PROTECTION

Protect installed geomembrane according to manufacturer's written instructions. Repair or replace
areas of geomembrane damaged by scuffing, punctures, traffic, rough subgrade, or other
unacceptable conditions.

Before placement of cover materials, inspect seams and patched areas to ensure tight,
continuously bonded installation. Repair damaged geomembrane liner and seams and reinspect
repaired work.

MARKERS

The Contractor shall place markers as shown on the Drawings (limit of waste, limit of liner, limit
of final cover, as applicable). These markers shall be considered incidental to geomembrane
installation.

COVER PLACEMENT

Placement of materials over geomembrane shall be performed in a manner to prevent damage to
underlying geosynthetics, to minimize slippage of geomembrane on underlying surface, and to
prevent excess tensile stresses in the geomembrane. Wrinkles that exceed approximately 6 inches
in height or that become crimped shall be cut, repaired and tested by the Geomembrane Installer
in accordance with the requirements of this section.

LLDPE Geomembrane 313205-15
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Closed Pine Hall Road Ash Landfill Permit Issue
Cover System Modifications January 22, 2016
Amec Foster Wheeler Project No. 7810150512

SECTION 313220 - GEOCOMPOSITE DRAINAGE LAYER

PART | - GENERAL

1.1 SUMMARY

A.  Section includes geocomposite drainage layer for the following:

L.

Landfill cover system.

B.  Related Requirements:

I
2.
3.

Section 312000 “Earth Moving”.
Section 313205 “LLDPE Geomembrane.”
Section 313240 “Nonwoven Geotextiles.”

12 REFERENCES

A.  Construction Quality Assurance (CQA) Plan

B. ASTM International:

1.

21

Lok

10.

I

12.

13.

ASTM D698, Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Standard Effort

ASTM D792, Standard Test Methods for Density and Specific Gravity (Relative Density)
of Plastics by Displacement

ASTM D1505, Standard Test Method for Density of Plastics by the Density-Gradient
Technique

ASTM D1603, Standard Test Method for Carbon Black in Olefin Plastics

ASTM D4218, Standard Test Method for Determination of Carbon Black Content in
Polyethylene Compounds By the Muffle-Fumnace Technique

ASTM D4354, Standard Practice for Sampling of Geosynthetics for Testing

ASTM D4355, Standard Test Method for Deterioration of Geotextiles by Exposure to
Light, Moisture and Heat in a Xenon Arc Type Apparatus

ASTM D4491, Standard Test Methods for Water Permeability of Geotextiles by
Permittivity

ASTM D4632, Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles

ASTM D4716, Standard Test Method for Determining the (In-Plane) Flow Rate per Unit
Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head

ASTM DA4751, Standard Test Method for Determining Apparent Opening Size of a
Geotextile

ASTM D4873, Standard Guide for Identification, Storage, and Handling of Geosynthetic
Rolls and Samples

ASTM D5199, Standard Test Method for Measuring the Nominal Thickness of
Geosynthetics

Geocomposite Drainage Layer 313220-1
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1.3

1.4

14.  ASTM D5261, Standard Test Method for Measuring Mass per Unit Area of Geotextiles
15. ASTM D5321, Standard Test Method for Determining the Coefficient of Soil and
Geosynthetic or Geosynthetic and Geosynthetic Friction by the Direct Shear Method
16. ASTM D3567, Standard Test Method for Hydraulic Conductivity Ratio (HCR) Testing of
Soil/Geotextile Systems.

17.  ASTM D6241, Standard Test Method for the Static Puncture Strength of Geotextiles and
Geotextile-Related Products Using a 50-mm Probe

18. ASTM D7005, Standard Test Method for Determining the Bond Strength (Ply Adhesion)
of Geocomposites

19. ASTM D7273, Standard Guide for Acceptance Testing Requirements for Geonets and
Geonet Drainage Geocomposites.

Geosynthetic Research Institute (GRI):

I. GRI-GC7, Determination of adhesion and bond strength of geocomposites.
2 GRI-GC8, Determination of the allowable flow rate of a drainage geocomposite.

SUBMITTALS
Submit the following to the CQA Engineer with the Contractor’s bid:

1. A matenal properties sheet for each geocomposite product, including at a minimum all
properties, test methods, and test values as required by this specification.

Submit the following to the CQA Engineer, for review and approval, no later than 30 calendar
days prior to shipment of geocomposite to the Site:

1. Manufacturer’s quality control program manual, or descriptive documentation.

2. The manufacturers’ quality control certifications (including results of source quality
control testing of the products as required by this specification) to verify that the materials
supplied for the project are in compliance with the product specifications in this Section.
The certifications shall be signed by a responsible party employed by the manufacturer,
such as the geocomposite QA/QC Manager, Production Manager, or Technical Services
Manager. Certifications shall include lot and roll numbers, and corresponding shipping

information.

3. A written certificate from the geocomposite manufacturer stating that the resin and
geocomposite materials supplied are in compliance with this specification.

4, Manufacturer’s instruction manual for geocomposite on-site handling and installation,
including but not limited to procedures for storage, transport, placement, and
seaming/joining.

QUALIFICATIONS

Installer's Qualifications:

1. Refer to Specification Section 313200 “HDPE Geomembrane” or Specification Section
313205 “LLDPE Geomembrane” as applicable for Installer’s qualifications.

Geocomposite Drainage Layer 313220-2
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1.5

1.6

B.

Manufacturer shall have manufactured a minimum of 10,000,000 square feet of geocomposite
material during the last five years.

QUALITY CONTROL
Perform work in accordance with these specifications and the CQA Plan.
Interface Friction Testing Requirements

1.  Refer to Specification Section 313200 “HDPE Geomembrane” or Specification Section
313205 “LLDPE Geomembrane™ as applicable for interface friction testing requirements,

The Manufacturer shall sample and test the geocomposite material at a minimum frequency as
required by this specification.

If the Manufacturer’s test results do not conform to the requirements of this specification,
retesting to determine conformance or rejection shall be done as set forth in the manufacturer’s
quality manual at no additional cost to the CQA Engineer or Owner.

Any geosynthetic sample that does not conform to the requirements of the specifications shall
result in rejection of the roll from which the sample was obtained. The Contractor shall replace
any rejected roll at no cost to the Owner.

QUALITY ASSURANCE
Conformance Testing

1.  The performance of conformance testing shall be coordinated by the CQA Engineer.
Conformance testing shall be performed on material specifically manufactured for this
project and conform to ASTM D4354.

3. Samples shall be taken across the entire width of the roll and shall not include the first three
feet. Unless otherwise specified, samples shall be three feet long by the roll width. The
machine direction shall be marked on the samples.

4. Conformance testing will be performed by an independent laboratory at a frequency of at
least 1 test per 100,000 square feet for the following:

Thickness (ASTM D5199)

b Density (ASTM D1505)

c. Ply Adhesion (ASTM D7005)

d Transmissivity (ASTM D4716)

b

If the conformance test results do not conform to the requirements of this specification, retesting
to determine conformance or rejection shall be done as set forth in the CQA Plan at no additional
cost to the CQA Engineer or Owner.

Any geosynthetic sample that does not conform to the requirements of the specifications shall
result in rejection of the roll from which the sample was obtained. The Contractor shall replace
any rejected roll at no cost to the Owner.

Geocomposite Drainage Layer 313220-3
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PART 2 - PRODUCTS

2.1

A

22

GEOCOMPOSITE DRAINAGE LAYER
The geocomposite shall consist of an HDPE geonet drainage core with a nonwoven geotextile
heat bonded to each side, or small diameter perforated polypropylene pipes at a uniform spacing

between two nonwoven geotextiles that are needle punched together.

The Supplier shall not furnish products specifically manufactured to meet the Specifications of
this project unless authorized by the Owner and Engineer.

The geonet core structure shall consist of solid rib extruded high density polyethylene.
Geocomposite shall contain no plasticizers, fillers, chemical additives, or extenders.
Physical, Mechanical and Chemical Property Requirements

1. Geocomposite shall meet or exceed the values presented in Table 313220A at the end of
this specification.

In addition to the property values listed in Table 313220A, the geocomposite shall:

1. Retain its structure during handling, placement, and long-term service.

2. Be capable of withstanding outdoor exposure for a minimum of 30 days with no
measurable deterioration.

3. Be chemically inert when immersed in the leachate from a typical sanitary landfill.

ACCESSORIES

Geonet Ties: Plastic fasteners recommended by Manufacturer for tying geonet panels together. Metallic
ties shall not be used for joining the geonet strips.

PART 3 - EXECUTION

3.1

A

DELIVERY, STORAGE AND HANDLING

Each roll of geocomposite delivered to the Site shall be labeled by the manufacturer. The label
shall be firmly affixed and shall clearly state the manufacturer's name, product identification, lot
number, material thickness, roll number, roll dimensions, and roll weight.

Procedures for storage and handling of geocomposite shall conform to ASTM D4873 and the
manufacturer instructions, including the following:

1. Geocomposite shall be protected from mud, dirt, dust, puncture, cutting or any other
damaging or deleterious conditions.

21 Rolis shall be stored away from high traffic areas, protected from theft and vandalism.

3. Continuously and uniformly support rolls on a prepared level surface (not on wooden
pallets) away from standing water. Rolls shall not be stacked more than two rolls high.

Geocomposite Drainage Layer 313220-4
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C.  Geocomposite shall be observed by the CQA Engineer upon delivery of the product to the Site,
and during installation and field seaming. The Contractor shall provide all labor and equipment
required to assist CQA Engineer in the observation of the product.

3.2 PREPARATION

A.  Ensure acceptance of underlying layers before installing overlying layers.

B.  Proceed with installation only after unsatisfactory conditions have been corrected.

33 INSTALLATION

A. Installation of the geocomposite shall be in compliance with this Specification and with the
Manufacturer's standard guidelines and specifications for geocomposite installation, subject to
approval by the Engineer.

B.  Geocomposite shall be placed only on geomembrane that has been approved by the Geomembrane
Installer and accepted by the CQA Engineer.

C.  Geocomposite Deployment:

L.

2.

The Geosynthetics Installer shall handle all geocomposite in such a manner as to ensure
the material is not damaged in any way.

The geocomposite roll should be installed at no more than a 30 degree angle to the direction
of the slope and in the intended direction of flow unless otherwise specified by the Engineer.
The geocomposite machine direction shall be installed in the slope direction. The slope
direction is the direction perpendicular to the contour lines indicated on the Drawings.

On slopes, secure geocomposite and then roll geocomposite down slope in manner to
continually keep geocomposite in tension. If necessary, position geocomposite by hand
after unrolling to minimize wrinkles.

Weight geocomposite with sandbags or equivalent in presence of wind. Do not remove
weight until replaced with cover material. Handle sandbags with care to prevent rupture
or damage of sandbag.

If the project includes an anchor trench at the top of the slopes, the geocomposite shall be
properly anchored to resist sliding. Anchor trench compacting equipment shall not come
into direct contact with the geocomposite.

Do not weld geocomposite to geomembrane unless otherwise specified in construction
plans.

Cut geocomposite using cutting tools as specified by the Manufacturer.

Do not damage underlying geosynthetic layers during placement of geocomposite.

During geocomposite deployment, do not entrap dirt, excessive dust that could cause
clogging of drainage system, or stones that could damage adjacent geomembrane. If dirt
or excessive dust is entrapped in geocomposite, hose clean prior to placement of next layer
of material.

D. Seam and Overlap: Each component of the geocomposite (i.e., geotextile(s) and geonet) will
be secured or seamed to the like component at overlaps.

L.

Geonet Components

Geocomposite Drainage Layer 313220-5
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34

a. Overlap adjacent geonet rolls minimum of 4 in.

b. Geonet roll ends (butt seams) shall be overlapped one foot in areas with less than
10 percent slope.

c. In areas of greater than 10 percent slope, butt seams shall be overlapped two feet.
Two staggered rows of ties shall be applied at 12 inch intervals.

d. Tie geonet overlaps with plastic fasteners. Use white or yellow tying devices for
easy inspection. Do not use metallic devices.

e Tie every 5 ft along edges, every 6 in. in anchor trench, and every 12 in. along end-
to- end seams.

f. Horizontal seams on side slopes shall be minimized. If horizontal seams on side

slopes cannot be avoided, ensure that horizontal seams are staggered between
adjacent panel sections.

g. In comers of side slopes of rectangular landfills, where overlaps between
perpendicular geonet strips are required, unroll an extra layer of geonet along slope,
on top of previously installed geonet, from top to bottom of slope.

h. Stagger joints when more than one layer of geonet is installed.

1. When several layers of geonet are stacked, deploy rolls in same direction to
prevent strands of one layer from penetrating channels of adjacent layer.

2. Geotextile Components
a. The bottom layer of geotextiles shall be overlapped. The top layer of geotextile shall
be continuously sewn. Geotextiles shall be overlapped a minimum of 4 inches
prior to seaming,.
b. Polymeric thread, with chemical resistance properties equal to or exceeding those of
the geotextile component, shall be used for all sewing. The seams shall be sewn to
provide a flat (prayer) seam, “J” seam or “butterfly-folded” seam and shall be a
two-thread, double-lock stitch or a double row of single-thread, chain stitch.
3. Perforated Pipe Components
a. Perforated pipes shall be connected using snap coupler fittings supplied by the
geocomposite manufacturer.
FIELD QUALITY CONTROL

The Contractor shall be aware of the activities outlined in the CQA Plan and shall account for
these CQA activities in the installation schedule.

The finished geocomposite shall have good appearance qualities. It shall be free from such
defects that would affect the specific properties of the geocomposite, or its proper functioning.

Defects and Repairs:

1.

Repair damage to geocomposite as follows, if hole or tear width across roll is less than 50%

of width of roll.

a. Place patch extending 2 ft beyond edges of hole or tear.

b. Secure patch to original geocomposite by tying every 6 in. Use approved tying
devices specified by Manufacturer.

c. The top geotextile component of the patch shall be heat sealed to the top geotextile
of the geocomposite needing repair.

Repair damage to geocomposite as follows, if hole or tear width across roll is greater than

50% of width of roll.

a. On base of landfill, cut out damaged area and replace with new geocomposite.
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b. On side slopes, remove and replace damaged geocomposite panel.
c. Join in the new portions as noted above in this Section.

The CQA Engineer shall observe repairs and report noncompliance in writing to Owner and
Engineer.

Before initial placement of overlying materials, inspect system seams and repaired areas to ensure
tight, continuously bonded installation. Repair damaged system and re-inspect repaired work.

PROTECTION OF FINISHED WORK

Protect installed geocomposite according to geocomposite manufacturer’s instructions. Repair or
replace areas of geocomposite damaged by scuffing, punctures, traffic, rough subgrade, or other
unacceptable conditions.

The geotextile component of the geocomposite shall not be left exposed for a period in
excess of 20 days unless a longer exposure period is approved by the Engineer based on a
formal demonstration from the Contractor that the geotextile is stabilized against U.V.
degradation for the proposed period of exposure.

The Geosynthetics Installer and Contractor shall use all means necessary to protect all prior Work
and all materials and completed work of other Sections included in these Specifications.

In the event of damage, the Contractor shall immediately make, or cause to be made, all repairs
and replacements necessary, to the satisfaction of the CQA Engineer and at no additional cost to
Owner.
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Table 313220A - Required Properties for Geocomposite Drainage Layer

Properties Test Method | Test Value Minimum Testing
Frequency
Geonet
Thickness (min. avg.) D 5199 (1) 100,000 f
Density (min. avg.) D 1505 0.94 g/cc 100,000 ft
Carbon Black Content (% range) D 4218 2.0-3.0 100,000 ft®
Geotextile
Mass per Unit Area {min. avg.)
o landfill cover system D 5261 6 oz/sy 100,000 ft
o landfill liner (leachate collection and leakage detection) 8 oz/sy
Grab Tensile (min. avg.)
o landfill cover system D 4632 160 Ib 100,000 ft*
e landfill liner (leachate collection and leakage detection) 200 1b
Puncture {min. avg.)
o landfill cover system D 6241 a751b 100,000 ft®
o landfill liner (leachate collection and leakage detection) 650 Ib
Apparent Opening Size, US Sieve D 4751 70+ 500,000 ft?
Permittivity (min. avg.) (2) D 4491 0.3/s 500,000 ft*
Geocomposite
Ply Adhesion {min. avg.)
o landfill liner side slopes and landfill cover system D 7005 1.01Ib/in 100,000 f
e landfill liner floor 0.5 Ib/in
Transmissivity (min.)
@ landfill liner leachate collection system (3} 4.0E-4 m’/s
. A D 4716 2 per lot
o landfill liner leakage detection system (4) 4.0E-4 m/s
o landfill cover system (5) 1.0E-3 m2/s
NOTES:

(1) Thickness shall be that which is required to achieve the required transmissivity.
(2) If hybrid geotextile is required to achieve acceptable HCR results,
then a permittivity of 0.1 / s is acceptable.
(3) Landfill liner leachate collection system geocomposite shall be tested as follows:
e upper material of protective cover compacted to 90 percent of Standard Proctor MDD and within 3% of OMC
o lower material of gegomembrane
® seating time = 100 hours
@ Hydraulic gradient = 0.1
e normal load = 15,000 psf

(4) Landfill liner leakage detection system geocomposite shall be tested as follows:
® upper material of ggomembrane

e lower material of geomembrane

® seating time = 100 hours

e Hydraulic gradient = 0.1

e normal load = 15,000 psf

{5) Landfill cover system geocomposite shall be tested as follows:

e upper material of final soil cover compacted to 95 percent of Standard Proctor MDD and within 3% of OMC
o lower material of geomembrane

® seating time = 24 hours

® Hydraulic gradient = 0.33

e normal load = 1,000 psf
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SECTION 313240 - NONWOVEN GEOTEXTILE

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY
Section includes nonwoven geotextile.
Related Requirements:

1. Section 313520 “Erosion and Sedimentation Control”
2. Section 313700 “Aggregate and Riprap.”

REFERENCES
Construction Quality Assurance (CQA) Plan

ASTM International:

I. ASTM D4355 Test Method for Deterioration of Geotextiles from Exposure to Ultraviolet
Light and Water (Xenon-Arc Type Apparatus).

ASTM D4491 Standard Test Method for Water Permeability of Geotextiles by Permittivity.
ASTM D4751 Standard Test Method for Determining Apparent Opening Size of a
Geotextile.

ASTM D4533 Test Method for Trapezoidal Tearing Strength of Geotextiles.

ASTM D4632 Test Method for Grab Breaking Load and Elongation of Geotextiles.
ASTM D4873 Guide for Identification, Storage and Handling of Geotextiles.

ASTM D5261 Test Method for Measuring Mass per Unit Area of Geotextiles.

ASTM D6241 Standard Test Method for Static Puncture Strength of Geotextiles and
Geotextile-Related Products Using a 50-mm Probe

) 1S

(00), VUGN o

SUBMITTALS
Submit the following to the CQA Engineer with the Contractor’s bid:

1. A material properties sheet for the geotextile, including at a minimum all properties, test
methods, and test values as required by this specification.

Submit the following to the CQA Engineer, for review and approval, no later than 30 calendar
days prior to shipment of geotextile to the Site:

I. Manufacturer’s quality control program manual, or descriptive documentation.

2. The manufacturer’s quality control certifications (including results of source quality
control testing of the products as required by this specification) to verify that the materials
supplied for the project are in compliance with the product specifications in this Section.
The certifications shall be signed by a responsible party employed by the manufacturer,
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1.5

such as the geotextile QA/QC Manager, Production Manager, or Technical Services
Manager. Certifications shall include lot and roll numbers, and corresponding shipping

information.

3. Manufacturer’s instruction manual for geotextiles on-site handling and installation,
including but not limited to procedures for storage, transport, placement, and
seaming/joining.

QUALITY CONTROL

The Manufacturer shall sample and test the nonwoven geotextile material at a minimum
frequency as required by Table 313240A.

If the Manufacturer’s quality control test results do not conform to the requirements of this
specification, retesting to determine conformance or rejection shall be done as set forth in the
manufacturer’s quality manual at no additional cost to the CQA Engineer or Owner.

QUALITY ASSURANCE

Quality Assurance will be provided by the Owner as described in the CQA Plan.

Conformance Testing

1.  The performance of conformance testing shall be the responsibility of the CQA Engineer.

2. Conformance testing shall be performed on matenal specifically manufactured for this
project.
3. Samples shall be taken across the entire width of the roll and shall not include the first three

feet. Unless otherwise specified, samples shall be three feet long by the roll width. The
machine direction shall be marked on the samples.
4, Required test methods and test frequencies are presented in the CQA Plan.

If the conformance test results do not conform to the requirements of this specification, retesting
to determine conformance or rejection shall be done as set forth in the CQA Plan at no additional
cost to the CQA Engineer or Owner.

Any geosynthetic sample that does not conform to the requirements of the specifications shall
result in rejection of the roll from which the sample was obtained. The Contractor shall replace
any rejected roll at no cost to the Owner.

PART 2 - PRODUCTS

2.1

A.

B.

NONWOVEN GEOTEXTILE

Nonwoven geotextile nominal mass per unit area shall be as indicated on the Drawings.

The geotextile shall be:
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A

I.  Nonwoven, needle punched, continuous filament polyester material; or

2. Nonwoven, needle punched, continuous filament polypropylene material; or

3. Nonwoven, needle punched, polypropylene staple or continuous fiber material.
The geotextile shall be manufactured from first quality virgin polymer.

The supplier shall not furnish products specifically manufactured to meet the specifications of this
project unless authorized by the Owner and Engineer.

Physical, Mechanical and Chemical Property Requirements

1.  Nonwoven geotextile shall meet or exceed the values presented in Table 313240A, unless
otherwise approved by the Engineer.

ACCESSORIES

Sewing materials: Types recommended by manufacturer for sewing seams in geotextile.

PART 3 - EXECUTION

3.1

A

32

DELIVERY, STORAGE AND HANDLING

Each roll of geotextile delivered to the Site shall be labeled by the manufacturer. The label shall
be firmly affixed and shall clearly state the manufacturer's name, product identification, lot
number, material thickness, roll number, roll dimensions, and roll weight.

Procedures for storage and handling of geotextile shall conform to ASTM D4873 and the
manufacturer instructions, including the following:

l. Geotextile shall be protected from mud, dirt, dust, puncture, cutting or any other damaging
or deleterious conditions.
2. Rolls shall be stored away from high traffic areas, protected from theft and vandalism.

3. Supplied in rolls wrapped in relatively impermeable, waterproof, and opaque protective
cover that is resistant to photodegradation by ultraviolet (UV) light.
4, Continuously and uniformly support rolls on a prepared level surface (not on wooden

pallets) away from standing water. Rolls shall not be stacked more than two rolls high.

PREPARATION
Verify acceptance of underlying layers before installing overlying layers.

Proceed with installation only after unsatisfactory conditions have been corrected.
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33

A

34

35

INSTALLATION

Installation of the geotextile shall be in compliance with this Specification and with the
Manufacturer's standard guidelines and specifications for geotextile installation, subject to
approval by the Engineer.

After unwrapping the geotextile from its opaque cover, the geotextile shall not be left exposed
for a period in excess of 20 days unless a longer exposure period is approved by the Engineer
based on a formal demonstration from the Contractor that the geotextile is stabilized against
U.V. degradation for the proposed period of exposure.

The Contractor shall take care not to entrap stones, excessive dust, or moisture in the geotextile
during placement.

Nonwoven geotextile shall be overlapped a minimum of 6 inches, or as otherwise specified in
the Specifications.

Damage Repair

1. Any holes or tears in the geotextile shall be repaired with a patch made from the same
geotextile. The patch shall be placed with a minimum of 12 inches overlap in all directions.
2 Care shall be taken to remove any soil or other material, which may have penetrated the

torn geotextile.

FIELD QUALITY CONTROL

The Contractor shall be aware of the activities outlined in the CQA Plan and shall account for
these CQA activities in the installation schedule.

Before placement of overlying materials, inspect seams and repaired areas. Repair damaged
geotextiles and reinspect repaired work.
PROTECTION OF FINISHED WORK

The Geosynthetic Installer and Contractor shall use all means necessary to protect all prior
Work and all materials and completed work of other Sections of these Specifications.

The geotextile shall be covered as soon as possible after installation and approval. The
geotextile shall not be exposed to precipitation prior to being installed and shall not be exposed
to direct sun light for more than 20 days after installation.

Placement of Cover Material:

1. Placement of the cover soil or aggregate shall proceed immediately following placement
and inspection of the geotextile

2. The cover material shall be placed on the geotextile in such a manner that ensures that:
a. The geotextile and underlying materials are not damaged.
b. Minimal slippage occurs between the geotextile and underlying layers.

c. Wrinkling of geosynthetics does not occur.
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D. In the event of damage, the Installer shall immediately make all repairs and replacements
necessary at the expense of the responsible party, to the approval of the Engineer.

Table 313240A - Required Properties for Nonwoven Geotextile

Properties Test Method Test Value Minimum Testing

6 oz/sy 8 oz/sy 10 oz/sy 12 oz/sy Frequency
Mass per Unit Area (min. avg.) D 5261 6 oz/sy 8 oz/sy 10 oz/sy 12 oz/sy 100,000 sf
Grab Tensile Strength (min. yg.) D 4632 160 Ib 200 Ib 2301b 3001b 100,000 sf
Grab Tensile Elongation (min. avg.) D 4632 50% 50% 50% 50% 100,000 sf
Trapezoid Tear Strength {(min. avg.) D 4533 65 Ib 80Ib 95 Ib 115 b 100,000 sf
CBR Puncture Strength (min. gg.) D 6241 450 b 600 Ib 7251b 900 Ib 100,000 sf
Apparent Opening Size (AOS, US Sieve) D 4751 70 80 100 100 per lot
Permeability (min. avg.) D 4491 0.25 cm/sec | 0.30cm/sec | 0.30 cm/sec | 0.30 cm/sec per lot
UV Resistance (1) D 4355 70% 70% 70% 70% per lot
NOTES:
(1} Evaluation to be on 2.0 inch strip tensile specimen after 500 hours of exposure

END OF SECTION 313240
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SECTION 313520 — EROSION AND SEDIMENTATION CONTROL

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

SUMMARY

Contractor shall implement and maintain best management practices (BMPs) and perform other
required activities as indicated on the Drawings.

Related Requirements:

I. Section 311000 “Site Clearing.”

2. Section 312000 “Earth Moving.”

3. Section 313240 “Nonwoven Geotextile.”
4. Section 313700 “Aggregate and Riprap.”
5. Section 329200 “Seeding.”

REFERENCES

North Carolina Department of Environmental Quality (NCDEQ) and North Carolina
Sedimentation Control Commission:

1. “Erosion and Sediment Control Planning and Design Manual”, latest edition.

North Carolina Department of Transportation:

1. “Standard Specifications for Roads and Structures” 2012 Edition (NCDOT Standard
Specifications).

SUBMITTALS

Submit product data on proposed erosion and sedimentation control measures.

Dust Control Plan: Submit coordination drawing and narrative that indicates the dust control

measures proposed for use, proposed locations, and proposed time frame for their operation.

Identify further options if proposed measures are later determined to be inadequate. Include the

following:

I. Water Tank Capacity.

2. Method of water dispersing.

QUALITY CONTROL

Comply with the requirements of pollution control laws, rules and regulations of governmental

authorities having jurisdiction, and applicable permit conditions as presented on the Drawings,
including, but not limited to, the following:

Erosion and Sedimentation Control 313520-1



Closed Pine Hall Road Ash Landfill Permuit Issue
Cover System Modifications January 22, 2016
Amec Foster Wheeler Project No. 7810150512
I. “Sedimentation Pollution Control Act of 1973” (as amended through latest legislative
session), North Carolina General Statutes (NCGS Chapter 113A, Article 4).

2% Chapter 4 of Title 15A of the North Carolina Administrative Code (T15A.04);
Sedimentation Control.

PART 2 - PRODUCTS

2.1 EROSION AND SEDIMENTATION CONTROL DEVICES
A.  Frosion and sedimentation control (E&SC) devices shall be as shown on the Drawings.
B.  Additional E&SC measures may be required during construction to prevent erosion and offsite

sedimentation.

PART 3 - EXECUTION

3.1 PREPARATION
A.  Verify approval of Erosion and Sedimentation Control Plan and completion of all required
notifications have been given prior to beginning work.
32 EROSION AND SEDIMENTATION CONTROL
A.  Provide erosion and sedimentation control measures to prevent soil erosion and discharge of soil-
bearing water runoff or airbome dust to adjacent properties and walkways, according to erosion

and sedimentation control Drawings and requirements of authorities having jurisdiction.

B.  Verify that flows of water redirected from construction areas or generated by construction activity
do not enter or cross protection zones.

C. Inspect, maintain, and repair erosion and sedimentation control measures during construction
until permanent vegetation has been established.

33 REMOVAL OF TEMPORARY CONTROLS

A.  Remove temporary erosion and sedimentation control measures upon stabilization of the tributary
area and closure of the E&SC Permit and when approved by the Owner and Engineer.

B. Restore and stabilize areas disturbed during removal.

END OF SECTION 313520

Erosion and Sedimentation Control 313520-2



Closed Pine Hall Road Ash Landfill Permit Issue
Cover System Modifications January 22, 2016
Amec Foster Wheeler Project No. 7810150512

SECTION 313700 - AGGREGATE AND RIPRAP

PART 1 - GENERAL

L1

A

1.2

1.3

1.4

SUMMARY

Section includes:

1. Aggregate base course road surfacing material consisting of NCDOT ABC aggregate.
2. Riprap consisting of NCDOT Class A, B, 1, or 2 aggregate.

3. Drainage aggregate consisting of NCDOT 57, 78, or 78M aggregate.

4. Fine aggregate filter consisting of ASTM C33 concrete sand.

Related Requirements:

I Section 313240 “Non-Woven Geotextiles”.

2. Section 313520 “Erosion and Sedimentation Control.”

REFERENCES

ASTM International:

I. ASTM CI136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.

2. ASTM D75 - Standard Practice for Sampling Aggregates

North Carolina Department of Transportation (NCDOT):

I. “Standard Specifications for Roads and Structures”, 2012 Edition (NCDOT Standard
Specifications).

SUBMITTALS

Submit the following to the Engineer, for review and approval, no later than 30 calendar days
prior to shipment of aggregate and riprap to the Site:

I. Written documentation and certification (including gradation test results) signed by the
material producer, indicating that material meets or exceeds the specified requirements.

Submit the following during Work progress and at completion:
1. Copy of truck ticket for every load of aggregate material delivered to the site.

QUALITY ASSURANCE

The CQA Engineer will perform specified tests to determine conformance of the materials and
constructed work with the Specifications.
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15

A

B.

TESTING OF AGGREGATE

If determined necessary by the Engineer and/or Owner, verification testing will be performed by
the CQA Engineer upon delivery of aggregate to the Site. Sampling will be at a minimum rate of
one for every 1,000 tons of material, and for each visible change in material. Sampling will be in
conformance with ASTM D75.

The following tests will be performed:
1. Sieve analysis (using ASTM C136)

PART 2 - PRODUCTS

21

A.
B.

C.
22
A
B.
C.
D.

23

A,

SOURCE QUALITY CONTROL

Proposed materials and source shall be approved by the CQA Engineer as specified prior to
delivery and use in the construction.

Riprap shall meet specified gradation prior to placement. All processing shall be completed at
the source.

Aggregate shall meet specified gradation prior to placement. All processing shall be completed

at the source. If the aggregate, at any time, deviates from the required gradation, the Contractor
shall, at his own expense, correct the inconsistency to the satisfaction of the CQA Engineer.

AGGREGATE MATERIAL

Aggregate base course road surfacing material shall consist of NCDOT ABC aggregate.

Riprap shall consist of NCDOT Class A, B, 1, or 2 aggregate as shown on the Drawings.
Drainage aggregate shall consist of NCDOT 57, 78 or 78M aggregate as shown on the Drawings.

Fine aggregate filter shall consist of ASTM C33 concrete sand

GEOTEXTILE

Specified in Section 313240.

PART 3 - EXECUTION

3.1

A

DELIVERY, STORAGE AND HANDLING

Material shall be delivered and stockpiled on-site only in designated areas approved by the
Owner.
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B.

32

33

34

35

Stockpile areas shall be maintained to prevent erosion.

PREPARATION

Verify that subgrade gradients and elevations are correct, and that subgrade is ready for placement
of aggregate surfacing material.

Ensure acceptance of underlying layers before installing overlying layers.

Aggregate base course road surfacing material consisting of NCDOT ABC aggregate: Ensure
subgrade meets requirements for road surfacing subgrade as specified in Section 312000.

Where required, install nonwoven geotextile as specified in Section 313240.

AGGREGATE PLACEMENT

Contractor shall take special care to avoid damaging installed ground stabilization geotextile
when placing and compacting the aggregate. Damage to the geotextile shall be repaired at the
Contractor's expense, and as approved by the Engineer.

Aggregate surfacing shall be constructed to the total depth indicated on the Drawings. Place in
uniform horizontal layers, with each layer having a maximum compacted thickness of six inches.

Place, spread, shape, and compact the aggregate as continuously as practicable during each day's
operations. Place the material in a manner to avoid segregation. Uncontrolled spreading shall
not be permitted.

Level and contour surfaces to achieve the final grades and cross-sections indicated on the
Drawings.

The depth of aggregate shall be carefully controlled, with periodic measurements of the loose and
compacted depth.

At the time aggregate is placed, it shall have a moisture content sufficient to obtain the required
compaction. If necessary, uniformly apply water over the aggregate during compaction. Prevent
free water from appearing on the surface during, or subsequent to, compaction operations.

Compaction shall follow the spreading operation closely to prevent loss of contained moisture
and displacement of material.

FIELD QUALITY ASSURANCE

The CQA Engineer shall observe that NCDOT ABC aggregate is well compacted.

TOLERANCE

Aggregate base course road surfacing material consisting of NCDOT ABC aggregate:
Acceptable tolerance for depth of aggregate surfacing shall be plus or minus 0.10 feet.
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36 PROTECTION OF FINISHED WORK

A.  The Contractor shall use all means necessary to protect all prior Work, and all materials and
completed Work of other Sections of these Specifications.

B. In the event of damage, the Contractor shall immediately make all repairs and replacements
necessary to the approval of the CQA Engineer and at no additional cost to the Owner.

END OF SECTION 313700
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PART 1

1.1

A

1.2

13

Seeding

SECTION 329200 — SEEDING

- GENERAL

SUMMARY

The Work covered by this section consists of furnishing all equipment, tools, materials, and labor
necessary for establishing temporary and permanent vegetative cover; e.g., seeding, fertilizing,
and mulching, on all areas disturbed at the site.

Related Requirements:

1. Section 313520 “Erosion and Sedimentation Control.”

REFERENCES

North Carolina Department of Environmental Quality (NCDEQ) and North Carolina
Sedimentation Control Commission:

1. “Erosion and Sediment Control Planning and Design Manual”, latest edition.
SUBMITTALS
Product and certificates of compliance or reports:

Seed mix;

Fertilizer;

Mulch;

Agricultural Soil Test Reports; and
Other accessories and soil amendments.

A s =

Soil test results and fertilizer and soil amendment recommendations from the North Carolina
Department of Agriculture and Consumer Affairs or a similar soil and nutrient testing laboratory.

Qualification Data: For the Installer.

Certification of Grass Seed: From seed vendor for each grass-seed monostand or mixture, stating
the botanical and common name, percentage by weight of each species and variety, and
percentage of purity, germination, and weed seed. Include the year of production and date of
packaging.

Certification of each seed mixture for grass. Include identification of source and name and
telephone number of supplier.

Seeding maintenance warranty. The Contractor shall be responsible for the satisfactory

establishment and growth of a permanent stand of vegetation as judged by the CQA Engineer for
a period of one year following the final seeding. During this period, the Contractor shall be
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1.4

PART 2

2.1
A.

B.

22

Seeding

responsible for the maintenance items described in Paragraph 3.5 (Maintenance) of this
Specification.

Operation and Maintenance Data: Include maintenance instructions, cutting method and
maximum grass height; types, application frequency, and recommended coverage of fertilizer.
Recommended procedures to be established by Owner for maintenance of vegetative cover
system and grasses during a calendar year. Submit before expiration of required maintenance
periods.

QUALITY CONTROL

Provide seed mixture in containers showing percentage of seed mix, germination percentage,
inert matter percentage, weed percentage, year of production, net weight, date of packaging, and
location of packaging.

Perform Work in accordance with North Carolina Erosion and Sediment Control Planning and
Design Manual.

Installer Qualifications: A qualified landscape installer whose work has resulted in successful
vegetation establishment of a similar species to that utilized for this project.

1. Professional Membership: Installer shall be a member in good standing of either the
Professional Landcare Network or the American Nursery and Landscape Association.

2, Installer's Field Supervision: Require Installer to maintain an experienced full-time
supervisor on Project site when work is in progress.

- PRODUCTS

SEED
Temporary Seed Mixture: As specified on the Drawings.

Permanent Seed Mixture: As specified on the Drawings.

ACCESSORIES

Mulching Material: Oat or wheat straw, free from weeds, foreign matter detrimental to plant
life, and dry and as described in the North Carolina Erosion and Sediment Control Planning and
Design Manual.

Fertilizer: Commercial grade; recommended for grass; of proportion necessary to eliminate
deficiencies of topsoil as described in the North Carolina Erosion and Sediment Control Planning
and Design Manual and as indicated on Drawings.

Water: Clean, fresh and free of substances or matter capable of inhibiting vigorous growth of
grass.
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D.

Limestone (if required by soil analysis): Agnicultural grade limestone ground to pass an 8-mesh
with 25 percent passing a 100-mesh sieve shall be furnished. In addition, calcareous limestone
shall contain not less than 50 percent calcium oxide, and dolomitic limestone shall contain not
less than 40 percent magnesium oxide. Coarser materials will be acceptable provided the
specified rates of application are increased proportionately, on the basis of quantities passing the
8- and 100- mesh sieves, but no additional payment will be made for the increased quantity.

PART 3 - EXECUTION

3.1

A

32

Seeding

DELIVERY, STORAGE, AND HANDLING

Delivery:

1.

2.

During delivery, seed shall be protected from any drying or contamination by detrimental
material.

Seeding material shall be inspected upon arrival at the site; unacceptable material shall be
immediately removed from the site by the Contractor.

Fertilizer shall be delivered to the site in the original, unopened containers bearing the
manufacturer's guaranteed chemical analysis, name, trade name, trademark, and
conformance with State of North Carolina.

Pesticides and herbicides shall not be delivered to the site without written approval from
the Owner.

Storage:

1.

3.

Seed and fertilizer shall be stored in cool, dry locations away from contaminants.
Materials shall be stored in areas designated or approved by the Engineer or Owner.

Seed and Other Packaged Materials: Deliver packaged matenals in original, unopened
containers showing weight, certified analysis, name and address of manufacturer, and
indication of compliance with state and Federal laws, as applicable.

Bulk Materials:

1.

2.

Do not dump or store bulk materials near structures, utilities, walkways and pavements, or
on existing turf areas or plants.

Provide erosion-control measures to prevent erosion or displacement of bulk materials;
discharge of soil-bearing water runoff; and airborne dust reaching adjacent properties,
water conveyance systems, or walkways.

Accompany each delivery of bulk materials with appropriate certificates.

PREPARATION

Examine areas to be planted for compliance with requirements and other conditions affecting
installation and performance of the Work.

I

Verify that no foreign or deleterious material or liquid such as paint, paint washout,
concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, paint
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Seeding

thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within a
planting area.

2. Suspend planting operations during periods of excessive soil moisture until the moisture
content reaches acceptable levels to attain the required results.
3.  Uniformly moisten excessively dry soil that is not workable or which is dusty.

Proceed with installation only after unsatisfactory conditions have been corrected.

If contamination by foreign or deleterious materal or liquid is present in soil within a planting
area, remove the soil and contamination as directed by CQA Engineer and Owner and replace
with new planting soil.

SEEDING

Apply seed at rate as indicated on Drawings evenly in two intersecting directions and in
accordance with the North Carolina Erosion and Sediment Control Planning and Design Manual.
Rake in lightly.

Do not seed areas in excess of that which can be mulched on same day.

Planting Season: As indicated on Drawings and in accordance with the North Carolina Erosion
and Sediment Control Planning and Design Manual.

Do not sow immediately following rain, when ground is too dry, or when winds are over 12 mph.

Immediately following seeding, apply mulch to thickness as specified on Drawings and in
accordance with the North Carolina Erosion and Sediment Control Planning and Design Manual.

Apply water with fine spray immediately after each area has been mulched.

Sow seed with spreader or seeding machine. Do not broadcast or drop seed when wind velocity
exceeds 5 mph (8 km/h).

I. Evenly distribute seed by sowing equal quantities in two directions at right angles to each
other.

2 Do not use wet seed or seed that is moldy or otherwise damaged.

HYDROSEEDING

Apply fertilizer, mulch and seeded slurry with hydraulic seeder at rate of 2000 Ibs per acres evenly
in one pass.

Afier application, apply water with fine spray immediately after each area has been hydroseeded.
Hydroseeding: Mix specified seed and commercial fertilizer using equipment specifically

designed for hydroseed application. Continue mixing until uniformly blended into homogeneous
slurry suitable for hydraulic application.

329200 -4



Closed Pine Hall Road Ash Landfill Permit Issue
Cover System Modifications January 22,2016
Amec Foster Wheeler Project No. 7810150512

35 MAINTENANCE

A.  The Contractor shali be responsible for maintaining all seeded areas through the end of the one
year warranty period. The Contractor shall provide, at his expense, protection of all seeded areas
against damage at all times until acceptance of the work following completion of the one year
warranty period. Maintenance shall include, but not be limited to, the following items:

I. Regrade and revegetate all eroded areas until adequately stabilized by grass.

2. Remulch with new mulch in areas where mulch has been disturbed by wind or maintenance
operations sufficiently to nullify its purpose. Anchor as required to prevent displacement.
3. Replant bare areas using same materials specified.
END OF SECTION 329200

Seeding 329200-5



N,
{~ DUKE g
S’ ENERGY. st

Construction Quality Assurance Plan

Closed Pine Hall Road Ash Landfill - Cover System
Modifications

Duke Energy— Belews Creek Steam Station

Belews Creek, Stokes County, North Carolina

Amec Foster Wheeler Project No. 7810150512

Prepared Duke Energy Carolinas, LLC
For: 526 S. Church St., Charlotte, NC 28202

Date January 22, 2016

Prepared Amec Foster Wheeler
By: 2801 Yorkmont Rd., Charlotte, NC 28208




Table of Contents

1 INTRODUCTION ..ot eeeecee e e e s et se et seceaseas s e s emm e e e as s e b s e s s e smssnen e annasenesrnaes 1
2 PROJECT TEAM AND RESPONSIBILITIES .. U xS S NS St 1
21 OWIIET ... eeceeeeceeeeee e e s ss e me e e ate s e s st e s esme s e s e s anesr e sbe cos s s as e s e s s bsse s b ane e s smnnnessans s s sbnn annnns 1
22 CQAPIOJECE TEAM ... et tceeete et e s e e e et se s e ss s e e s e as e s s ssasabaes 1
2.2.1 Design Engineer of RECOTIM ...........coiieiiiiiiiitiecteccc st s e b et 1
2.2.2 Construction Quality ASSURANCE ENGINEET .........ocooooiiieiaiieitiiencee et 1
2.2.3 Engineering TEChNICIANS .......cocccrueeirecirin e ccene et sccissb s st se s snsrns e rnssme s me e sae s nabaas 1

23 (07011 = Tex (o) (RO T U U RO TRt 1
24 Pre-Construction MEetING ........c.ooeeeemeeeeeireeier e et s s aresste s ms s s s e 2
25 Progress MEetiNGS ........coceecrieieniee sttt e e e s s e 2
2.6 Pre-Installation Meeting ............ooo oot sce e e e 2
27 Troubleshooting MEEHINGS ............oo ittt et se s s s et ens 2

T COMPACTED FILL.....eoeceee ettt se et ccas e e e seesaessons e saenns e s e s st s e s snem s e sennenss s ennes 2
3.1 MAEEHAL. ...t ettt e e et e s RS s e e s an e a e r e s e s nsans 2
3.2 ODSEIVAMHONS .......oeeevereeiriieeeieieetieeerieseees e s rrrsneaesteseseesasssee s e aee s s rae e e e e sst eassesasss s sennesnnesenassans senens 2
3.3 =3 13V PO PP UUTUUUOUROS. U RPPONCTONORs 2
3.3.1 Laboratory Testing (Conformance Testing) ..........ccccevriiiiomiiiiciniciniieeiie e e 2
3.3.2 In-Place Testing (Record TestiNg) ......cccveeeerimreerreeceereeee ettt et 3

4  GEOMEMBRANE ... ettt eet ettt et ettt e e e naee st s mtesebeast sis s s s e ek st s s s rss nebnannnsesnens 3
4.1 [ =1 (=] (T | T U OOUOTORRT 3
4.2 Geosynthetic Manufacturer and ConstruCtion.............cccovviiiecere e 3
421 Manufacturer SUBMITLALS ..........ooeneiieeeeeeee et cer et es e s e s e nsesnes 3
422 Interface Friction TESHNG......c..ccoiiieii et ettt st e s 4

4.3 Geomembrane Material TeStiNg...... ..o ettt st ae e 4
4.3.1 Manufacturer Quality Control TeSting .........cocereerrienerirerereere s 4
4.3.2 Conformance TESHNG .......coeieeerieeeier ettt cec st es e s e sesae s sae e s sassrnes sanas e bnenss 4

4.4 Geomembrane INStallation ...........oouee oottt s 4
A8.1  MEEHNGS ...ttt bbb s e r e e e s n e ne et 4
44.2 Field Panel IdentifiCation..............ccooeoreeriiereciren et s ae s s 5
443 Field SEAMING.....ccccuirieeeeeriereerre et eeieeeesee s ees e s s e e e e e st e et seee s ees st e as s R s s e s R s e st s n sk e s asrne b nsnns o
444 TESESEAMS ....oveccieiicieeeertes e ettt et s ee e st s e bt s e ae s s ar e s b a e R a e e are e a e ea s nebe e b brean 5
445 Seam MONIOTING .....cccoo ettt s se e s sren e s e s e e s e e s sae s s e s sanenbbsonns 5
446 Non-Destructive TESHNG ........coovviieiiiieiiree ettt see s evesabes 6
447 Field Destructive TESHNG ........ocvveiriieeie ettt be e nns 6
44.8 Laboratory Destructive TeStiNg..........cccceieiiereenenniniiiiiiiii e 6
449 Repair Procedures and Verification.........cc.ccooeeeeiiiiimiiiiniiiiiiieesirevees e s 6
4.4.10  Daily Field Installation REPOMS ...........ccoceiirrenmmiiiineeet et 6
4411 Acceptance and CloSeouUt PrOCEAUIES ...........ccccvvirmieciiiiiniiiie et 7

5 GEOCOMPOSITE DRAINAGE LAYER........ccticvterririe ettt ssresns s s s se e ens i
5.1 IMIBEEIIAIS .......eeeeeeeeeeereeeree et re v r e b s st e et e ae e s e e st e s s s sbe e asesemsn e sanesenae s s bb s e bt s s s n e ane e s reane 7
52 Geocomposite Manufacturer and Contractor ... 7
5.2.1 Manufacturer SUbMIttalS ..........cccorreiiie et 7
5.2.2 Interface Friction Testing.......ccocoii ittt s e 7

5.3 Geocomposite Material TeStNG .........ccovvvreiiriin e e 7
5.3.1 Manufacturer Quality Control TESHNG ......cccceerrerrerreicienerenee e 7
5.3.2 Conformance TESHMT .....c..ceeiiieiiiiiie ettt eeee e cesecaassbe st esss s ss s ere e san s esnsebeenaeebaassenns 7

5.4 Geocomposite Installation............cccoe e e 8
5.5 Acceptance and Closeout Procedures.............ovi it e 8

6  NONWOVEN GEOTEXTILE.........o oottt cstree e st ssr et s seaesee st e sbesas s srb s s s sbessnsssnneeassabesbenes 8
6.1 MBEEIIAIS ......eeeie ettt ettt ettt st et e s s e et sbe st ae s b b srneere s sbn e aeenaesaaaebeaas 8

Amec Foster Wheeler Project No. 7810150512 TOC January 22, 2016



6.2 Geosynthetic Manufacturer and Contractor.............ccc.ooimmirreerereeiee e 8

6.2.1 Manufacturer SUDMIKALS ............oomoeeee ettt s e 9
6.2.2 Interface Friction Testing Y - DO F OO R Rt 9

6.3 Geotextile Material TeStNG .....ccoeeeiee e e ce e e e ee e ceore st res e st e sesns s sasessaneesns snenes 9
6.3.1 Manufacturer Quality Control B 253 11T OO TN 9
6.3.2 Conformance Testing.............. R O Ao N e S OB oy SNV SRS 9

6.4 Geotextile Installation......................... eeeeceeesneeereaesaee et asaesesatan senneanenane 10

7 FINAL COVER SOIL AND VEGETATIVE COVER .. S, SR 10
71 (070 11314110 (1) 1 T PO O TN 10
7.2 1= 3o OO UV U VORI 10
7.2.1 Laboratory Testing (Conformance Testing) ........ccccccurrieeeiriinrrccicneee e 10
7.22 IN-PACE TESHNG ..oeenieeiteeeeieeeeeee ettt e e e s st s s ean s s s s sa e e ae s s s s s s saeanes 10

8 RECORD DRAWINGS AND FINAL SUBMITTALS.........oo e reneenreestrss st ssnessnenns 11
9  CERTIFICATION REPORT ...t reeecene e sceeee st s son e sene s s sne s mss s s sms s b s s s s s e ans s 11

Amec Foster Wheeler Project No. 7810150512 TOC January 22, 2016



Construction Quality Assurance Plan Duke Energy Carolinas, LLC— Belews Creek Steam Station
Closed Pine Hall Road Ash Landfill Belews Creek, Stokes County, North Carolina

1 Introduction

This Construction Quality Assurance (CQA) Plan was prepared for the Closed Pine Hall Road Ash Landfill
in accordance with Title 15A Subchapter 13B of the North Carolina Administrative Code (NCAC) to meet
the requirements of 0.0503(2) and 0.0504(2) and 0.0505 for industrial landfills. This CQA Plan is
applicable to landfill construction and closure projects at the Closed Pine Hall Road Ash Landfill.

2 Project Team and Responsibilities

2.1 Owner

Duke Energy Carolinas, Inc. (Duke Energy) is the project Owner. The Owner has overall responsibility for
the project and will maintain the contractual relationships with the Design Engineer of Record (Engineer)
and the Contractor(s).

2.2 CQA Project Team

The CQA Project Team will oversee construction of the landfill and will provide certification of landfill
construction.

2.2.1 Design Engineer of Record

The Design Engineer of Record (Engineer) is responsible for defining quality assurance requirements
compatible with the project objectives, reviewing and approving shop drawings, reviewing and approving
submittals, outlining procedures for the analysis of test data, and preparing quality assurance
memorandums and quality assurance reports. The Engineer is responsible for design changes (as
approved by the State Solid Waste Section), clarifications, and specification addenda. The Engineer also
has the ultimate responsibility for approving or disapproving design elements of the project. The
responsibility to stop work is held by the Owner. The Engineer will be a registered Professional Engineer
in the State of North Carolina and wilt report to Duke Energy.

2.2.2 Construction Quality Assurance Engineer

The Construction Quality Assurance Engineer (CQA Engineer) will be experienced in quality assurance
testing and monitoring. The CQA Engineer will report to the Owner and, at the Owner’s discretion, can be
employed by the same entity as the Engineer or may be the Engineer. The CQA Engineer, along with the
engineering technicians, serves as the on-site representative of the Owner and is responsible for the field
implementation and documentation of the approved quality assurance program and for certifying that
construction was completed in general accordance with the permit to construct, the construction drawings
and specifications, acceptable engineering practices, and applicable waste management rules. The CQA
Engineer will inform the Engineer of quality assurance activities and non-conformance to the approved
CQA program, if any. The CQA Engineer will maintain an awareness of the overall field testing operations
to identify conditions that may jeopardize the quality of testing. The CQA Engineer is responsible for
supervising the engineering technicians, who are considered representatives of the CQA Engineer.
Actions required of the CQA Engineer by this plan may be carried out by the CQA Engineer or his/her
representative, where appropriate.

2.2.3 Engineering Technicians

The engineering technicians (technicians) are responsible for field observations and field testing at the
direction of the CQA Engineer. Technicians will be assigned to the project as deemed necessary by the
CQA Engineer. The CQA Engineer may perform and conduct field observations and testing personally.
Technicians will be under the direct supervision of the CQA Engineer.

2.3 Contractor

The Contractor is the organization with whom the Owner has entered into a contractual agreement to
complete the project construction. The Contractor and his subcontractors will be responsible for providing
materials, labor, and equipment to complete the scope of work as defined in the contract documents. The
Contractor may subcontract the geosynthetics work to a specialized contractor referred to herein as the
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Geosynthetics Installer. Actions required of the Geosynthetics Installer are ultimately the responsibility of
the Contractor.

2.4 Pre-Construction Meeting

A pre-construction meeting will be conducted prior to the start of construction. The meeting will include,
but not be limited to, discussion of:

Health and safety;

Construction quality assurance organization;

Respective duties of the Engineer, CQA Engineer and the Contractor(s);
Proposed construction schedule;

Testing requirements and procedures; and

Periodic reporting requirements for test results and construction activities.

yvyvYyYYyYTYY

2.5 Progress Meetings

Progress meetings will be held on a regular basis, and as needed, between the Owner, Engineer, CQA
Engineer, Contractor, and representatives of other involved parties. The status of the project, scheduled
activities, and construction related subjects will be discussed.

2.6  Pre-Installation Meeting

A pre-installation meeting will be scheduled prior to geosynthetics installation. The Contractor, the
Geosynthetics Installer, and the CQA Engineer will attend the meeting.

2.7 Troubleshooting Meetings

If problems develop or should deficiencies arise during construction, troubleshooting meetings will be held
between the Owner, Engineer, the CQA Engineer, the Contractor, and representatives of other involved
parties. The problem(s) will be defined and a resolution will be discussed.

3  Compacted Fill
3.1 Material

Compacted fill is soil material placed to achieve proposed liner system subgrade elevations, establish
berms, and access roads. Compacted fill may consist of off-site and on-site soils that meet the project
specifications. The compacted fill will be constructed and compacted to meet the requirements outlined in
Section 312000 of the Technical Specifications. Each compacted fill material source will be approved in
advance by the Engineer; however, the Contractor will not be responsible for obtaining off-site borrow
soil.

3.2 Observations

Prior to fill placement, the base surface or surface of the previous lift will be observed. Soils will be
monitored to evaluate that the materials are free of deleterious materials and meet the specification
requirements. During fill placement, observations of lift thickness and uniform mixing of soils will be
performed.

3.3 Testing
Testing of subgrade fill will consist of both in-place and laboratory testing described as follows.
3.3.1 Laboratory Testing (Conformance Testing)

For laboratory testing, a bulk sample of the fill soils will be obtained for each 10,000 cubic yards of soil
placed. The CQA Engineer may modify the number of bulk samples needed for laboratory testing
depending on the variability of the soils being placed. Laboratory testing will include, but not be limited to,
the following tests:
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Table 3.3.1 - Laboratory Testing Requirements of Subgrade Fill

TEST METHOD FREQUENCY
Water (Moisture) Content ASTM D2216
Particle Size ASTM D422
Liquid Limit, Plastic Limit, and One (1) test per
Plasticity Index ASTM D4318 | 44 000 cubic yards
Standard f’r(?ctor Compaction ASTM D698
Characteristics

3.3.2 In-Place Testing (Record Testing)

In-place field density and moisture content tests will be performed as shown in Table 3.3.2. Where
multiple test methods are listed, only one test method need be used.

Table 3.3.2 - In-Place Field Density Testing Requirements of Subgrade Fill

TEST METHOD FREQUENCY

Sand Cone (ASTM D1556)

Field Density Drive Cylinder (ASTM D2937) One (1) test per
Nuclear Gauge (ASTM D6938) acre per lift.
Nuclear Gauge (ASTM D6938) Trenches: One

Moisture Direct Heating Moisture (1) test per 200

Content (ASTM D4959) LF per lift
Oven Moisture (ASTM D2216)

Required field density and moisture content tests will be completed before the overlying lift of soil is
placed.

4 Geomembrane
4.1 Material

The geomembrane material will meet the requirements contained in the Technical Specifications.

4.2 Geosynthetic Manufacturer and Construction
The Geosynthetics Installer is the party that performs installation of the geomembrane. The manufacturer
is the party that supplies the geosynthetic products.

4.2.1 Manufacturer Submittals
The Contractor will submit the following as obtained from the geosynthetic manufacturer to the CQA
Engineer:

» Test data for material and resin for each liner type. The results of these tests must meet the minimum
required physical properties for HDPE geomembrane specified in tables 313205-A, and 313205-B of
the Technical Specifications

» MQC Material Certification for liner rolls and resin used in manufacturing them

> Description of spark testing and Manufacturer Quality Control (MQC) Program for testing the
geomembrane material and resin. These tests are discussed in the Technical Specification 313205.

» Manufacturer's installation instructions
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» Proposed geomembrane panel layout

4.2.2 Interface Friction Testing

The Contractor will submit representative samples of the proposed geomembrane to the CQA Engineer
or a geosynthetic testing laboratory as directed by the CQA Engineer. The CQA Engineer will coordinate
interface friction testing to evaluate the interface shear strength between the geomembrane and the
overlying and underlying materials, as specified in the Technical Specifications.

4.3 Geomembrane Material Testing
Testing of geomembrane will consist of both MQC and conformance testing, described as follows.

4.3.1 Manufacturer Quality Control Testing

The manufacturer will sample and test the geomembrane matenal prior to shipment to the site, at
minimum frequencies specified in the Technical Specifications. The CQA Engineer will verify that the
requirements of the Technical Specifications are met.

4.3.2 Conformance Testing

The CQA Engineer will obtain samples for conformance testing. Samples may be obtained prior to
shipment at the manufacturing facility. The minimum number of samples will be one per 100,000 ft. The
samples must be representative of the materials supplied and exclude the outer wrap of geomembrane if
evidence of scuffing or other damage is observed. Samples should extend across the full roll width, not
include the first 3 feet, and be at least 3 feet long.

Representative samples will be sent to a geosynthetics laboratory approved by the Engineer for
conformance testing. The laboratory testing program will be coordinated by the CQA Engineer and
include the following tests:

Table 4.3.2 - Conformance Testing Requirements of Geomembrane.

TEST METHOD FREQUENCY
. ASTM D5199 and/or ASTM
Thickness D5994
Asperity height ASTM D7466
e ASTM D1505 and/or ASTM ‘1333 g))ot::E::
D792 '
Carbon black content ASTM D1603 fest
Tensile Properties ASTM D6693
Tear Resistance ASTM D1004

If a representative sample does not comply with the requirements of the Technical Specifications, the roll
of geomembrane that is in non-conformance will be replaced at no additional cost to the Owner.
Additional conformance testing will be performed on the closest numerical roll on both sides of the failed
roll. Sampling and testing of rolls will continue until acceptable results are established.

The CQA Engineer will inventory the rolls upon delivery to the site and report observed deviations from
the requirements of the Technical Specifications to the Contractor. At the Engineer's discretion, the CQA
Engineer may sample rolls from each shipment of geomembrane delivered to the site.

4.4 Geomembrane Installation

4.4.1 Meetings

A geosynthetics pre-installation meeting will be held prior to beginning geosynthetic installation. At a
minimum, the Contractor, Geosynthetics Installer, CQA Engineer, and a representative of the Owner will
be in attendance. The Technical Specifications, quality assurance, and quality control procedures will be
reviewed and discussed.
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4.4.2 Field Panel Identification

The Geosynthetics Installer will number each panel with an identification code using the format P1, P2,
etc. Panels in the field must be numbered in the order in which the panels are actually laid regardless of
pre-construction numbering. The CQA Engineer will record the location and date of installation of each
panel using the identification code.

Panels shall be observed by the CQA Engineer when the panels are initially deployed. Observation shall
be for identification of defects, holes, and any sign of contamination by foreign matter. Defects in seam
and non-seam areas shall be repaired as required by this specification.

4.4.3 Field Seaming

Field seaming will be in accordance with the US EPA. Technical Guidance document: "The Fabrication of
Polyethylene FML Field Seams" EPA/530/SW-89/069 and/or according to the Technical Specifications.
Seaming may be extrusion or fusion welding or a combination of these methods. The Engineer reserves
the right to reject any proposed seaming method believed to be unacceptable. Additional concepts and
requirements of proper field seaming are found in the Technical Specifications.

Adjoining liner panels will be overlapped as recommended by the manufacturer, but not less than 4
inches, by adequately lapping the edges of the sheets. The overlap will not exceed 6 inches for double-
wedge fusion welds.

The Technical Specifications provide more in depth details on the general requirements for
geomembrane handling, placement, field seaming, and installation. The CQA Engineer will monitor
geomembrane installation for conformance with the Technical Specifications.

4.4.4 Test Seams

The Geosynthetics Installer will perform test seams at the beginning of each seaming period, after any
interruption in power, after any prolonged idle period during the day, when changes in storing equipment
occur, and at the request of the CQA Engineer if a potential change of seam quality is observed. A test
seam will be made for each texture contact type fo be seamed by that welder during the working
increment (i.e. smooth/smooth for edge seams, texture/texture for butt seams, etc.)

The CQA Engineer may request additional test seams according the Technical Specifications. The test
seam should be approximately 6 feet long. The CQA Engineer will sample the test seam from the center
3 feet of the test sample.

The welder, date, time and equipment, as well as liner temperature, welding temperature, and seaming
parameters will be recorded in the Geomembrane Trial Seam Log by the CQA Engineer for each test
seam.

A minimum of six specimens from each sample will be tested with three in peel and three in shear. Film
Tear Bond (FTB) type failures will be the criterion for qualification of the test seam. Testing will be
performed in the field by the Geosynthetics Installer under full-time observation by the CQA Engineer.

Untested portions of the test seam will be retained by the CQA Engineer at his or her discretion for the
project records and future testing, as required.

All test seams must pass the field testing requirements presented in the Technical Specifications before
production seaming is performed by the Geosynthetics Installer.

4.4.5 Seam Monitoring

During seaming, the CQA Engineer will observe the seams for the proper preparation, grinding technique
and for evidence of overheating. Where observations indicate that repairs are needed, the method of
repair will be evaluated in the field by the CQA Engineer. The repairs will be logged in the Geomembrane
Repair Testing Log by the CQA Engineer.
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At the discretion of the CQA Engineer, coupons may be cut from the end of the extrusion seams and the
bottom side of the seam will be observed for visible warping or deformation.

The CQA Engineer will observe the geomembrane during the cooler parts of the day to check for slack.
Any areas where insufficient contact between the subgrade and geomembrane occurs will be marked
and logged in the Geomembrane Defect Log by the Engineer for repair by the Geosynthetics Installer.

All repair locations will be patched and tested in accordance with the Technical Specifications prior to
acceptance. All patches will extend a minimum of 6 inches beyond the repair location. All repairs will be
logged in the Geomembrane Repair Testing Log by the CQA Engineer.

4.4.6 Non-Destructive Testing
The Geosynthetics Installer is responsible for non-destructive testing of the entire length of field seams.
The testing will be vacuum, air pressure and/or spark testing as outlined in the Technical Specifications.

Non-destructive testing will be monitored by the CQA Engineer on a full-time basis.

4.4.7 Field Destructive Testing

Field destructive testing (FDT) will be conducted periodically at the discretion of the CQA Engineer or
Engineer. The Geosynthetics Installer will obtain 12-inch wide by 42-inch long samples of field seams for
testing. The name of the sample (e.g. FDT-1), date, time, equipment, seam number, and seaming
parameters will be marked on each sample and recorded by the CQA Engineer in the Geomembrane
Defect Log.

Samples retained will be tested in the field by the Geosynthetics Installer. A minimum of three specimens
with dimensions of 12 inches wide by 1 inch long from each sample will be tested in peel (ASTM D6392).
FTB type failures will be the criterion for qualification of the production seam.

4.4.8 Laboratory Destructive Testing

Destructive seam samples will be shipped by the CQA Engineer to a laboratory approved by the
Engineer. Testing frequency is at least one sample per 500 cumulative linear feet of field seam at
locations specified by the CQA Engineer. The name of the sample (e.g. LDT-1), date, time, equipment,
seam number, and seaming parameters will be marked on each sample and recorded by the CQA
Engineer in the Geomembrane Defect Log. Test samples will be at least 54 inches long and 12 inches
wide.

A minimum of five peel specimens will be tested for each sample in accordance with ASTM D6392. At
least five specimens from each sample will be tested for bonded shear strength in accordance with
ASTM D6392. Peel tests will be performed on both sides of a double-wedge fusion seam.

4.4.9 Repair Procedures and Verification

The Geosynthetics Installer will visually inspect the geomembrane surface for defects. Portions of the
geomembrane exhibiting defects, or failing a destructive or nondestructive test, must be repaired by the
Geosynthetics Installer. Repairs will be made in accordance with the Technical Specifications.

Each liner repair will be recorded by the CQA Engineer in the Geomembrane Repair Testing Log
including the date of repair, liner panel identification number, repair location, type of defect, cause of
defect, and details of repairs made. Each repaired area will be required to pass non-destructive testing.
Large repair areas may require destructive test sampling.

4.4.10 Daily Field Installation Reports

At the beginning of each day's work, the CQA Engineer shall provide the Engineer with Daily Field
Installation Reports for all work accomplished on the previous work day. Reports shall include the
following:

» Total amount and location of geomembrane placed;
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» Total amount and location of seams and repairs completed, names of individuals doing seaming and
repairing, and units used;

» Drawings of the previous day’s installed geomembrane showing panel numbers and seam numbers;

Results of pre-qualification test seams; and

» Results of non-destructive testing and field destructive testing.

v

4.4.11 Acceptance and Closeout Procedures

The CQA Engineer will communicate in writing to the Contractor and Owner when the requirements for
geomembrane acceptance contained in the Technical Specifications have been completed.

Upon completion of cover system construction, the Contractor will submit a Letter of Acceptance from the
Geosynthetics Installer to the Owner that the installation conforms to the requirements of the
Manufacturer. The CQA Engineer will include this letter in the certification report.

5 Geocomposite Drainage Layer

5.1 WMaterials

The geocomposite drainage layer will consist of an HDPE geonet drainage core with nonwoven
geotextiles heat bonded to each side, and will meet the requirements of Section 313220 of the Technical
Specifications.

5.2 Geocomposite Manufacturer and Contractor
The Geosynthetics Installer is the party that performs installation of the geocomposite. The manufacturer
is the party that supplies the geosynthetic products.

5.2.1 Manufacturer Submittals
The Contractor will submit the following as obtained from the geosynthetic manufacturer to the CQA
Engineer:

> Manufacturer's product information and manufacturer quality contro! test results. The results of these
tests must meet the minimum required physical properties for geocomposite specified in Table
313220-A of the Technical Specifications

» Manufacturer’s installation instructions

5.2.2 Interface Friction Testing

The Contractor will submit representative samples of the proposed geocomposite to the CQA Engineer or
a geosynthetic testing laboratory as directed by the CQA Engineer. The CQA Engineer will coordinate
interface friction testing to evaluate the interface shear strength between the geocomposite and the
overlying and underlying materials, as specified in the Technical Specifications.

5.3 Geocomposite Material Testing
Testing of geocomposite will consist of both MQC and conformance testing, described as follows.

5.3.1 Manufacturer Quality Control Testing

The manufacturer will sample and test the geocomposite material prior to shipment to the site, at
minimum frequencies specified in the Technical Specifications. The CQA Engineer will verify that the
requirements of the Technical Specifications are met.

5.3.2 Conformance Testing

The CQA Engineer will obtain samples for conformance testing. Samples may be obtained prior to
shipment at the manufacturing facility. The minimum number of samples will be one per 100,000 ft? or 1
per lot, whichever provides the larger number of tests. Samples should extend across the full roll width
and be at least 3 feet long.
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The CQA Engineer will obtain representative samples of protective cover material for liner system
construction or final cover soil for cover system construction to perform conformance testing of the
soil/geotextile system.

Representative samples of the geocomposite and final cover material will be sent to a geosynthetics
laboratory approved by the Engineer for conformance testing. The laboratory testing program will be
coordinated by the CQA Engineer and include the following tests:

Table 5.3.2 - Conformance Testing Requirements of Geocomposite

TEST METHOD FREQUENCY
Thickness ASTM D5199
Density ASTM D1505 One (1) test per 100,000
Ply Adhesion ASTM D7005 square feet
Transmissivity ASTM D4716
Hydraulic Conductivity Ratio (HCR Minimum of three (3
TZsting of SoiI/GeotetZtiIe Sys(tems.) ASTM D5567 tests ©

If a representative sample does not comply with the requirements of Section 313220 of the Technical
Specifications, the roll of geocomposite material that is in nonconformance will be replaced at no
additional cost to the Owner. Additional conformance testing will be performed on the closest numerical
roll on both sides of the failed roll. Sampling and testing of rolls will continue until a pattern of acceptable
results is established.

The CQA Engineer will inventory the geocomposite rolls upon delivery to the site and report observed
deviations from the requirements found in the Technical Specifications to the Contractor. At the CQA
Engineer’s discretion, the CQA Engineer will sample rolls from each shipment of geocomposite delivered
to the site.

5.4 Geocomposite Installation

Each component of the geocomposite will be secured or seamed to the like component at overlaps. The
geocomposite will be joined and repaired according to Section 313220 of the Technical Specifications.
The CQA Engineer will observe geocomposite installation and repairs.

5.5 Acceptance and Closeout Procedures

The Geosynthetics Installer will observe and check all phases of the geocomposite installation. Upon
completion of cover system construction, the Contractor will submit a Letter of Acceptance from the
Geosynthetics Installer to the Owner that the installation conforms to the requirements of the
Manufacturer. The CQA Engineer will include this letter in the certification report.

6 Nonwoven Geotextile

6.1 Materials
Nonwoven geotextile will meet the requirements of the Technical Specifications.

6.2 Geosynthetic Manufacturer and Contractor
The Geosynthetics Installer is the party that performs installation of the non-woven geotextile. The
manufacturer is the party that supplies the geosynthetic products.
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6.2.1 Manufacturer Submittals

The Contractor will submit manufacturer quality control test data to the CQA Engineer. The results of
these tests must meet the minimum required physical and hydraulic properties for geotextile specified in
Section 313240 of the Technical Specifications.

6.2.2 Interface Friction Testing

If required, the Contractor will submit representative samples of the proposed nonwoven geotextile to the
CQA Engineer or a geosynthetic testing laboratory as directed by the CQA Engineer. The CQA Engineer
will coordinate interface friction testing to evaluate the interface shear strength between the nonwoven
geotextile and the overlying and underlying materials, as specified in the Technical Specifications.

6.3 Geotextile Material Testing

Geotextile will consist of both manufacturer quality control and conformance testing, described as
follows.

6.3.1 Manufacturer Quality Control Testing

The manufacturer will sample and test the geotextile material prior to shipment to the site, at minimum
frequencies specified in Section 313240 of the Technical Specifications.

6.3.2 Conformance Testing
The need for conformance testing will be as specified by the Engineer. If geotextiles testing is deemed
necessary, it will be tested as described below.

The CQA Engineer will obtain samples for conformance testing. Samples may be obtained prior to
shipment at the manufacturing facility. The minimum number of samples will be one per 100,000 ft? or 1
per lot, whichever provides the larger number of tests. Samples should extend across the full roll width
and be at least 3 feet long.

Representative samples of the geotextile will be sent to a geosynthetics laboratory approved by the
Engineer for conformance testing. The laboratory testing program will be coordinated by the CQA
Engineer and include the tests in Table 8.3.2 below.

Table 6.3.2 - Laboratory Testing Requirements for Geotextiles

TEST METHOD FREQUENCY
. ASTM
Grab Tensile Strength D632
Puncture Resistance ASTM
D4833 One (1) test per 100,000
. ASTM square feet
Trapezodial Tear Strength D4533
. . ASTM
Apparent Opening Size (AOS) DA751
Hydraulic Conductivity Ratio
(HCR) ASTM One per Combination of
Testing of Soil/Geotextile D5567 Materials
Systems

If a representative sample does not comply with the requirements of Section 313240 of the Technical
Specifications, the roll of geotextile that is in nonconformance will be replaced at no additional cost to the
Owner. Additional conformance testing will be performed on the closest numerical roll on both sides of
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the failed roll. Sampling and testing of rolls will continue until a pattern of acceptable results is
established.

The CQA Engineer will inventory the geotextile rolls upon delivery to the site and report observed
deviations from the requirements found in the Technical Specifications to the Contractor. At the CQA
Engineer’s discretion, the CQA Engineer will sample rolls from each shipment of geotextile delivered to
the site.

6.4 Geotextile Installation

The non-woven geotextile will be continuously sewn at the seams. Geotextiles will be overlapped a
minimum of 6 inches overlap. Any holes or tears in the geotextile will be repaired with a patch made from
the same geotextile. The CQA Engineer will monitor repairs.

7  Final Cover Soil and Vegetative Cover

The final cover soil and vegetative cover will be placed in accordance with Section 312000 of the
Technical Specifications and this CQA Plan.

7.1 Construction
Final cover will be placed in accordance with a method to be approved by the Engineer. The CQA
Engineer will monitor final cover placement.

Wrinkles in the geosynthetics resulting from final cover placement will be "walked out” prior to additional
material placement. Excessive wrinkles will be observed by the CQA Engineer for possible repair by the
Geosynthetics Installer.

When placing final cover, do not drive directly on the geosynthetic materials. Only use equipment to
place, spread, and compact soil fill that produces ground pressures compliant with the following for
minimum thickness over geosynthetic materials or as required by the Technical Specifications: less than
5 psi for overlying thickness of 12 inches and less than 10 psi for overlying thickness of 18 inches.

7.2 Testing

The final cover soil testing will consist of in-place and laboratory testing described as follows.

7.2.1 Laboratory Testing (Conformance Testing)

Bulk samples of the final cover will be obtained for each 10,000 cubic yards of soil placed. The CQA
Engineer may reduce or increase the number of bulk samples needed depending on the variability of the
soil being used. Laboratory testing will include but not be limited to the following properties:

Table 7.2.1 - Laboratory Testing Requirements of Final Cover Soil

TEST METHOD FREQUENCY
Moisture Content L
D2216 One (1) test per
Particle Size ASTM D422 10,000 cubic
Liquid Limit, Plastic Limit, and ASTM yards
Plasticity Index D4318

7.2.2 In-Place Testing
The thickness of the final cover soil will be randomly tested by the CQA Engineer to verify adequate
coverage.
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8 Record Drawings and Final Submittals

The Contractor will retain a third-party surveyor registered in the state that the work is performed. The
Contractor will be responsible for submitting to the Engineer the following (as applicable):

Existing Conditions Survey

Final Conditions Survey

Geomembrane Survey

Material certification and warranty information for installed material and equipment

vVVvYyy

The existing and final conditions topographic surveys will be performed on a 50-foot grid with channels
and breaks-in-slope also surveyed. Topographic surveys will be performed on the same grid such that
survey point locations are consistent with the survey points of the underlying layer. Surveys will also
include a table summarizing northings, eastings, and elevations for each grid point to provide a
comparison for thickness verification. Surveys will also show contours of the completed surface at one-
foot contour intervals.

The geomembrane as-built drawing will include panel comers, transitions in panel geometry, repair
locations (including locations of samples taken for destructive seam testing), and other significant
features. Survey timing should be coordinated with the Geosynthetics Installer and the CQA Engineer so
as not to impact the construction schedule of the geosynthetics. This does not replace the required Panel
Layout Shop Drawing to be submitted by the Contractor.

9 Certification Report

The CQA Engineer will prepare a certification report upon work completion. The certification report will
contain test results and monitoring documentation performed for construction including:

» Compacted fill for all modifications

» Cover system geosynthetics installation including:
» MQC data and test results
» CQA data, test results, and documentation

» Geocomposite Drainage Layers

» Final cover soil

Record drawings and a narrative of the construction process and CQA activities will be included with the
certification report. Color photographs of key elements for landfill construction will also be included in the
certification report.
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