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29 mn 19'07 IXN A7 719'07 Navm yipn v 0nmn ann J719'07 nnayvimn nyppnn

(Vi no'ow NnaIm Nifatino)

NN Yz 'y D NIKY? N1 L(4 0'wAN) NIV ITNNAENAYAYT D'YAYNN NXZN DIINNS NN
[10 [I'7'2 NY2IRNA N7uN7 TN wi'y? nnavimn yipn 10n 45%-3) 17 nind nwnwn N win'wy
n"1? 6.5%-21 niaxnn nip'w? 13%-> ,0'wradal nimwna nwunwn yipam % 20-> .(2013-7 122

.NNM0N71 (NP'MPARI 102 *'72W9N NNAITY) NI'YYNYT? NN (DTTIA DTINK) YiPn IRY .NI7710

2007-2013 ata'7aa nip'wa NItatndL NIA7O9NN 3 D'wAN

2016 ,7271n2 n2'20n N1n7 Twnn 72 n1aona ,OVAM nayn inn

% 2013 % 2010 % 2007 hh1J]
48.4 314,000 | 53.4 451,000 | 63.2 488,000 | ai'7z1i1a 7190'0
45.6 296,000 | 42.5 359,000 | 33.3 257,000 | "77'19/mn

6.0 39,000 4.0 34,000 | 3.5 27,000 | 'mn 71910
649,000 844,000 772,000 >"no

2013 fra%a vy f1ero nralise niatonn

oA e e hpreine e pen e
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2011-2013 ,ata'2a ,nyp AItnn axpe TV NIR7oNN (4 n'wan

2016 ,7271n2 n2'20n N1an7 Twwnn 172 n1aona ,OVAM naxn inn

Year 201 2012 2013
Use (Lonnes)
Rehab Quarries 820 000 1374 000 1216 Q00
Landfill 254 000 635 000 348 000
Dikes, Barriers 216 000 476 000 628 000
Concretes 157 000 273 000 273 000
Ceramics 39 000 20 000 25 000
Road, Infrastructure 204 000 1952 000 1902 000
Projectzone % &l 72 73
Rernoval % 39 23 o7
Sl % &1 3 ]
Constraction pUiposes % 39 32 3t
Raising, Filling 10 290 000 9 545 000 4237 000
Projectzone % 53 75 35
Removal % 48 25 65
Sl % a8 ar a9
Constraction purposes % 2 3 1
Remainder 16 Q00 641 0000 G682 Q00
Total 12 697 000 14 916 000 9 312 000
USE 2011-2013
Remainder, 4 Quarries; 9
Landfill 3_ Dikes Barriers,
Raising, filling, - )
65
\ —_ Ceramics, O
Road,
\_ Infrastructure,
13
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.(N'x 1 729) n'o ni7ya OVAM-7 nayr nip'wn vixa? nimnxnl nown 72y nivan .OVAM-n
20NN YN DI'YN NN7Wn DY ,NKA DIp'wn DR yxani nan OVAM
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.n'x 200,000 7w niroppn? i niz'wn nit2vn 50% 18 35% ninann OVAM .mivo'n nin't nwe
09N ATANNN WYY IWIIIA'Y '9001 van W K (1M 100 7y iy OVAM 7w 'mawin axpnn

Lvi9a ni'w? X it 20-30 -01 v ningn vixa? o'wnwn N 1.5-0 ar imn

Di'o .1.3.2.6

Yipn v nnant oi'w? 1xa 2007 niwa qpin% n0121 N'1a711 yizn 7V N1an KW NNpun npenn
N'DNN MOV .NNIVO D'ANITA DNKA DIF'YIE 719'01 TN Y7 DINT Ny 7w D'oaqn 1Ton IXn
.2036 1Y 17910' N212071 DTR? DID'O D'INAN DMP'YN DNNKRN
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yTMN 75 IR TVNNN NINDIM NIYIR XWNYT MIR? YT 1aRN DRIN 017N .07 7V DNYIRND DXy "'y
NX7UNY7 YO NITIVAN NPOIN .V 1NN YW 170N 702 v NIDR NITIVA 72'9111 XY DY'n
DYIAN 2V NIMNRD N7NNYT D'WONIN D'WAIN YIR'YI0I9 DIN'TA 71907 Y707 'woIN 7w nTOpn71 NIvTINn
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N'721N 1.3.3

N'N20 A'X7IAN .1.3.3.1

NIN'S MavY yip ivawnw Brownfield awmnn nyan niawvim niypipa win'y'? n'7221x8a nion ninn
YINn'ya NNV YA 1am AN . TNy nimteY 7x'xavie n'vai (Previously developed land) nava
2¥?2 0'NNSNAN DNITRA DN, Brownfield 2"njp 660-7 7yn nTa%7 n'72182 W' DI .NON IX 'MY'WYN
.N'2208 NI NI DNTL|ITAIT QTR YRIN

,0721N 02N IX WIDT,0'WIR [207 0717V Y72 DTN AWK NNNITAD NYTAIN Y 7Inn DNTan Moy
JFOPRIFT NI NOYI9 X' IWKRD IK DY'7'Y D' NNNTA XD IWURD

NTANN 7V MY YpEn DX .PIND NNTANYE DINTR NIY'YY DRNND NINWA DNNXA DINT? NIMNRD
DN LYNYT NIRT .12 7907 'RINK YNINNY 17 TWOK IX DIN'T? DA WK DIIAN DNNITA YiR'7 N'udwnn
ViR nroswnn NTann 2y Ny X7 yjpapn DX I09 DNTAN DYIA7 [NIY IR INT7 [N K7 DN DNA
Ypn 7w 0'van 7Y IR DNTAN DN 7V 070 N2 719107 NIMNRD DN

DN DX |2 ,N71090 N2N NNRN 19YN 9TV 7D DX nanon 2008-n n'RONKRN N'OYTIY TIVa
Code of ) n'7109> nanonn vy (1) [T v NIY NINIAVE MY NTAN N'72182L,IK7 DX 121 DRI
Construction Code of Practice (for the) nnnit n1xw nna mnxn yip (2)-1 (practice

.Sustainable Use of Soils on Construction Sites

g0 "y 1.3.3.2

INX INK7 NN1WNT7 IR WTNNNN INKN DIR'YU7 IN N2 UNNWNY? [N N7109) NAIOA N1'R Yignl nTna
Anx'7 (Hub) axn anx? naavn? ,(Cluster) 271wn 7mima ix (775 nnnim X7 X1 nT'na) nn'we
7>' (COP) Code of Practice -2 wim'win .AnX INX DIP'w? NNavn? N7 ANK2 D'ANTAN DRNn
ININN L1 719'00 ANK7 NN TIN WIN'Y DYV N'0ANY7 NI ,WIN'Y7 D'RNN NIND DX 7 DYy
1207 IN DTXY N120 DN 1'K NN, PIFTA WINTN N91A KIN

D150 DX DA N7109 110! D'9TIVA LV DIZ'W INK7 DA 12N "NIN 7¢ N9 TIY NiNd NXNENTNA
ATIN WIN'Y QWONN DNAY DIN'TA NNl

NIIY 1IN X7 IX N7109D 210N 1AW YN DR '9'¥90 INX 722 nown nr'n CoP - mun
P yia?? CoP -0 2wokn qona .N7109> N'VNIVIX A1ON 19N1 JAIN 72 X7 I'RDIN'RN N2V TN
SYIN'Y MINY N7109n 19007 721N N'7109 'Nn on-site -1 nnx

YI¥N7 'RWO XD NINN X 7V 070 Wiy nind Ik 17109 ninn anro 72y nimnxn ,CoP -n o Yy

JUVINPN MY JIRR L DMXY Y7120 WAIT A'oN 1*7NNY )0 ,anina 719107 0o T

NIV ThNL DAYN 1.3.3.3

DIP'Y '70NI1 YA 22 INIKA 2T DX ' I YR Y0mn Yipn DX 72 DX L, Vipn g

AXI'NY7 D'7175W 01212'0N 7Y VIV 71757 1IN D1II1D'0N PO ANKY D1ID'0 1?0 Y¥A7 Nain n'7n ,0On-Site
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N'DNI NN D070 10NN T DNITAN INKRA 71017 NINNSN VN9 YR D'ANTA NINDIN

.DIN'TN NIVYWONN NNy
AWK 727 RN ‘wa 1y L (MMP-Material Management Plan) anxa n'2iyon 2T nioa Nnx
7910 X7 "IN D xx¥n' EA -0 ox .n721von nanxn 72y (EA- Environment Agency) naraon Twnn
IN ,WUIM'Y7 D'RNN 1'R D D7aN' minn oX IX ,00'0n n>wal (MMP) onin 7inn nton'? oknna
INUT ,N2'07 IN DTRN NINMAY? 117 DNA7 710" XINY IX ,WUNTAN NI7ITAN NINNdA win'y 12 WYY

AIYIRD DX 702% Twnn

:0'xan 0N ont'nn CoP -n

NINNNN IX NAI'2VUN N2DWA X' DX |,V .

niaxnnn o'l Yy .

(102 NISXNI D'Y'AD KNAIT? TIN YIN'YY? NIN1IN Yg DIMWUN .
N0 MNNN Vi .

:D'NAN DNINN 'A10 NIX 2'WnY I'R

AI0 INIX DY NITTIANNT? NITNIM NI W' [ DX K78 ,0"MWU719 DAYV NI AN WK Vg .
.19'¥90 QWY

JIONKX 7001 NNAX IND NIMYNN 1IN .

TIVI YV ,N'DIDT ,N'0 NINITZ 11D 1770 N2 N7109 .

Mining Waste Directive -n "775 71ma 77210 nin .

NIXIZIN NI'NIN INON ,NYNTA N7IYON NTA0IVOK 7V 0'7NNT1 TIDIA N 752 D*I1D'0 70 YW NIn 7y
X 1WN7 NI 7y 0'YTN 0 021MLVNAE 72V niooian 17X nirnan . Soil Guidelines Values (SGV)
[12'0N NDWN NIZ71D 'R N7R NI'NIN Y70 '™ TR NIV N9'WNN NRXIND DTRN NIXNAY [12'0N
nimd nx nawnn - CLEA — n'Tiy" n1dIN ,y7a 0Nt 9o Dy 'R NIFNINA V7N DY DIy
Health o'x1ja1 qunin? [N N7 0NN Y7 0'oNn'Nn qon 1Y .0'TAIYN 0'9YN1 N7 0NN
90 DY 'K ,T7INN 7'Tan7 ,N"72Ix82 I nikNan Twn T %y onTamn Criteria Values (HCV)
NO'WN 71700 190NN NRXIND [I1D'0N NX 1N 77NN .NNXY N9'wWNY7 90 DY X7 Yipa omnm?
Environment Agency ) nn'wi?1 11y yan? ,210'vn Nd>yn% D't NNTTNNR NYaNN n9'wnN nnaim

(2009

10" KIN 771010 WNINNY Y212 .aNINN XN T 2V 217'07 TVIM IR 77100 XIN DX 71 17109 211010 NN
A10N NI'N77 '05nN RINY IX N7109) MNINN DX ' TANYT N1 1'97 TN 10RO 'R .O7IY' XINY TY N7109D
:D1'N N7109 NYIRY DNI0PON .N7109D

N20NI DTRN NINMA 7V N1an *
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qoi 719'0 X77 wim'w? nnxnn N7 .
NN ITIN YIN'Y NIYYYT [NIY NIRTI .
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.N71090 N'ONIVIX A0 MINNN TIY
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.MMP non nwan T 2y N7109 'K MINAY NDINY X W' ,'WIN'Y 1IN7 N71090 AWIng nin

n'ya navin N2 (remediation strategy) nawn nmavavox My X'n NNRN .N7109 777 DOYT My W
Model Procedures for the Management of Land -1 n212'0 W70 ' %y na 7907 T DIN'TD
'l "IN WO DIN'T v wiT X7 maw Design Statement niyxnxa n1'n noon 101 .Contamination
.NAYNN N"A0IVON 0T 77N NHNNN D1I12'0N 170N NIND ' 11'AW Y17 170 J1NWY?

nx 770 MMP -n anina 7219'0n 91k nx aRknnn MMP -n nx a7 @ 219'0n 0T DN NG
Yin'wn 7X'Y10191 DNIND 771> DIynn 0NNIiND NI ,ImMINA 719'02 0RNIvnn 0NN 7D nnten
DYN'YI DNIND 7W [IONKD T DI 7Y 0'019 ,01712'0 NN 771D DMNINd win'win Nun 0N
.0"ININY% 0"19¢N 0'910N DTV 7V 0'0OI

.0ninn oI TIv'N 91k nx vIENWY (Verification plan) nim'x 1N wan? Y w* MMP -n oy T
ONKRD DIP'YY DIYR DNIND N2 T NITIR DIN¥D 79N NDINN

CoP -n yixra 7y 2192 niMmnRN NMKd 071X ,n210n Twn Xin CoP -n niwr 2y 'xankn 1107a0n
NT'N YN DX DPY7 MNKRN 752 79 NN DR 7027 NDTY DR W N2R0N Twn? anKn 7va i
.CoP (CL:AIRE 2011) -n 725 nX 190 INXN 72v2aw X¥nl

:DIY DTV AWM NN Nx a7 woxn CoP -n non

ANKRN NIN'ON 770D ,719'0 12y X7 DR DA ,ONIN2 oN-site win'y .

VNP2 wnnun? [N X7 .0'KIN TAIY MINNY 'K INXK NNSNN NXA 719'0 K77 win'y .
D'TI9IN D'VANARI ,NIMYNN ViR ,NNIDRM

.(hub) pij'w "nxa 719'0 ANK7 "MK NNONN NN YIN'Y .

7"10 NIMNnoEn 2 27'Y NIYy? |9 .
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SOIL TECHNOLOGY: Soil Wirshi

Scenario A Scenario B

RACER PARAMETERS

Small Site Large Site

Ramadial Action:
Madia Wasle Type Sl Sl
Cantaminam SWioC SWDE
Approach E:x situ E:x situ
System Definition:
Voluma [CY) 10,000 200,00
Dansity (Lbs/CY) 2600 2,500
Quantity (Tons) 13,000 260D
Size of Soil Washing Plant (Tons/Hr) S 100
Maobilization Distance [Mi) 100 00
Safety Level i) 8]
Additives:
Surfactant Additive Rate (Lbsiton] 4 4

o sand-sfisand cla wand-silbisand o
Sl Typs miziure ; mixiure i

Supply Water Temparature (*F} 55 55
Process Water Temperature (°F) 55 65
SO
0

Make up Water (GPM) 100
Boller Capacity (MBH)

Dperation:

Hours of Operation per Day 16 16
Hours of Downtime per Day 2 2
Days of Operation per Wieek ] ]
Weaks of Operation per Year 43 42
CEM:

Years of O&M

Additional Costs:

Q&M 30 50
Remadial Design (10% or 10K} 5128147 $o60,001
Sl Washing Mar‘imd-lJp Cosls 51,281 46B 50,609 800
TOTAL MARKED-UP COSTS 51,420,615 10,570,900
COST PER CUBIC FOOT £5 52
COST PER CUBIC METER §187 70
COST PER CUBIC YARD $142 553

Remediation Technologies Screening Matrix and nn *
.Reference Guide V4, section 4.19 (FRTR)

171 719'0 2.2.2

Biopiles

TNIXN L 719'0N 7171097 ,0'MNTAN 'OIX? DXNN N'NIYAYA NINWA A1711 719'0 NIYXARA DIR'Y NIV
NOIPN KT NIVYOA 719'021 NP NN, WNN 719'02 IR (V77 7w N0 NnalT) 0 Tn 719'0a
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SOIL TECHNOLOGY:

Composting

Seenario A

Scenario B

Seenario C

.(8 N720) nityn N Y N nIMa

Seenario [

RACER PARAMETERS Small Site Large Site
Easy Difficult Emsy Difficuls

MedinWaste Type Soil Saoil S0l Saoil
Contaminant Petroleum (5% TOC) k-.xpln;;_‘;.;]r_ R Petralcum (3% TOC) |="I'“i-‘=r‘{|‘|-_';:|¢ Lol
Approach Ex situ Ex sita Ex situ Ex situ
Sail Type SiluSsilty Clay SilvSilty Clay SilvSily Clay Silv'Silty Clay

: Mixture Mixture Mixture Mixture
Volume of Soil Treated (ox) [ER L] 13,0040 24,000 AR
Safety Level ] (§] 3] 2
Excavation Cost 210,767 S210,767 £430,175 2430,175
Composting Cosi 33363 940 54, 487 60 5,974 810 577014511

Ofi-Site Transportation & Disposal Cost
{3 miles to LF)

52.027.087

52,627,087

54 850008

34,850,005

Subtotal Cost

50,201,794

57325462

511,254,993

12,9094 64

Hemedial Design:

Design Perceniage 2.5% 25N 250 2.5%
Design Cost S155 045 5183187 $281.375 5324 807
TOTAL MARKED-UF COSTS 56,356,819 57 508 649 511,536,368 F15.319.561
CUBIC YARDS PROCESSED 13,000 13,0040 24,000 24,0000
E?EDME-TI\G COST PER CUBIC $750 $145 §149 371
TOTAL COST PER CUBIC YARD S489 3578 5481 8555
COST PER 1000 CUBIC YARDS SAHE.YRY 5577588 S480.682 5554982

Remediation Technologies Screening Matrix and Reference Guide V4, section 4.12 Jnn *

53

(FRTR)



ENVIRONMENTAL
TECHNOLOGIES

LUDAN

man 719'0 223

2NN 719'0 NIYXNANRA 719'00 N7V 7Y D'YOYNN DNIVNTS 150N DIY!

Yp DTN D0IRD NDMIX W1 71900 YXIA' [N DNI0I9NLN 7Y VIO yza omnmin IR (1)
X219'0%7 nhavmn o'ntan nimd (2)

N71DN NV DA .719'0N VYIX DIV YWIAY 7Y 27W DY JI¥ND Y2 nnika Dot nnn (3)

NOMY D NI DN NIR'0IN N7DNY 730 ,wiar K77 270N DIt o'kNnn NIRYLIN

N7V NNIRN

N7y DX NMivawn Nivn? 017 00N YW NtNIRn DD 72V nwyn? 0ovnn n7R 0Nunio
ANKRN 7712 M9V L'NAN 71910 NIYXNRA NINNITA NIYR DIZ'Y D7V ¢ N'oN' NN Wi 719'on

.(FRTR-n 7w Dip'w nira?i:o0 n1'po Jnon Jimn) 9 n7a02 0'nnmn "IN

SOIL TECHNOLOGY: Thermal Desorption

Scenario A | Scenario B Scenario C ScenarioD

RACER PARAMETERS Small Site Large Site

Easy Difficult Easy Difficult
Remedial Action:
Media/Waste Type Soil Sail Sail Soil
Contaminant WVOCsliuels SVOCs VOCs/fuels SVOCs
Approach Ex Situ Ex Situ Ex Situ Ex Situ
System Definition:
Volume of Bulk Waste (Tons) 10,000 10,000 300,000 300,000
System Type WVOCslfuels SVOCs VOCsifuels SVOCs
Safety Level D D D D
Additional Costs:
Remedial Design $26,568 $73.800 $335,792 $730,623
Thermal Desorption Marked-up Costs $590,402 51,845,009 $9,594,049 | $24,354,104
TOTAL MARKED-UP COSTS $616,970 $1.918.809 | $9.929.841 | $25.084.727
COST PER CUBIC FOOT §2 $7 $1 $3
COST PER CUBIC METER $81 $252 $44 $110
COST PER CUBIC YARD $75 $232 $40 $101
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SOIL TECHNOLOGY: Solidification/Stabilization
RACER PARAMETERS Scenario A | Scenarlo B Scenarlo C | Scenario D
Small Site:
Remadial Action: Easy Difficult Easy Diffigult
MediafWaste Type Salid Sludge Sold Sludge
Contaminant Metais Melals & 5VO0Cs Mdiatale Matals & SWOCs
Approach Ex Siu Ex Sy Ex Siby Ex Silu
System Definition:
Type of Waste Solld Sludgs Sokd Sliadige
Density of Waste (pcf) 100 dn 100 B
Cueantity of Wasta (€] 1.000 1,000 50,000 50,000
Process System (CY) Fi 2 10 10
Safety Leval u] ] D ]
Additives:
Initial Molsture Content (%) 15 60 15 &0
Mindrtes Per Batch (MIN) 20 20 20 20
Waste Disposal Volume (CY) 1.270 1,337 G 487 6,855
Chemical Additive Ratios:
Cement | Waste 015:1 D401 01511 .40 -1
Water ;: Camaent 0.40:1 Wi G- 1 A,
Propietary Chemicals : Waste 0.01:1 001 : 1 [ X1k 0.01-1
Fly Ash : Waste 0.00: 1 0.00: 1 000 1 2.00:1
Cemant Kiln Dust : Waste 0.00:1 0.00: 1 000 01 0 1
Hydrate Lime ;: Waste 0.00;1 0.00; 1 0001 000 1
Bltumen : Waste 0.00: 1 0.00:1 0001 0 A
Activated Carbon | Waste 0.00:1 0.0 1 0u0d 1 0udd: 1
Solidification/Stabilizathon Marked-Up Costs | 5148 546 §171 663 34,280 084 56 556059
Additional Costs:
Remedial Design - Detallad On-Site £16,450 £18.883 5342 405 L4958 854
TOTAL MARKED-UP COSTS 166,008 5100 546 34 822 489 57,013,813
COST PER CUBIC FOOT 11} 57 54 £5
COST PER CUBIC METER L ¥al] §a248 $124 5180
COST PER CUBIC YARD £165 F1ED 194 144
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LUDAN [sitigurecs,
yirr Dw T LY T T n7wo7 9o 1w
aArAn (mg/Kg) e e (mg/kg)
npNN
[IN'OIX 4.0 15 22 22
[0TX 20 27 76 76
DINNA 190 550 920
nI'712 30
nIMmTp 0.60 1.2 4.3 13
7' Dind 55 62 180
+3 nind 180
+6 nInd 78
Opally 15 35 190 190
nwin 40 54 190 190
N7 n'20> 0.15 0.83 4.8 36
NIANIR-K N'90D 4
NI N'90D 530
nlow 50 210 530 530
[T2%7In 1.5 88 190 190
7 35 39 100 100
DIn%70 100
00> 15
D 600
DI'7RV 15
7712 6.5 180 900 900
DI'TRI 80 97 250 250
Yax 140 200 720 720
D'AIR-'N
T
'WOIN TIN'Y 3.0 3.0 20 20
0j779n177> TIN'Y 55 55 50 50
VIN'XIN'T 6.0 6.0 20 20
D'"ONINN
[ph! 0.20 0.20 1.0 1.1
[T127'NX 0.20 0.20 1.25 110
[NI710 0.20 0.20 1.25 32
[7'0f 0.45 0.45 1.25 17
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"7n'o7n 1w

"n'o7n 1w

Y71 1w n72Ys7 9o 1w
onTAN D"ian’ n"yyn7
mg/K mg/K
(mg/Kg) (mg/Kg) (mg/Kg) (ma'%o)
100 0.25 0.25 86 86
Y119 0.25 0.25 1.25 14
21077 0.30 0.30 5.0 13
Dodecyelbenzen 0.35 0.35 0.35 1000
Aromatic 25 25 25 200
solvents
77> PAH 1.5 6.8 40 40
D' TI7D-1N2A0IR
Monoct‘l'groethe 0.10 0.10 0.10 0.1
Dichlor(;methan 0.10 0.10 3.9 3.9
1,1-
dichloroethane 0.20 0.20 0.20 15
1,2-
dichloroethane 0.20 0-20 N o4
1,1-
dichloroethene 0.30 0-30 030 >3
1,2-
dichloroethene 0.30 0.30 0:50 !
chhlorospropane 0.80 0.80 0.80 2
Trichlorgmethan 0.25 0.25 3.0 5.6
1,1,1- 0.25 0.25 0.25 15
trichloroethane ' ' '
1,1,2-
trichloroethane 0.30 0.30 0.30 10
Trichloroethene 0.25 0.25 2.5 2.5
Tetrachlorometh 0.30 0.30 0.7 0.7
ane
Tetracrrw]lgroethe 0.15 0.15 4.0 8.8
Dn2ANI?
Monochlorobenz 0.20 0.20 5.0 15
ene
Dmhlor:sbenzen 2 0* 20 5.0 19
Trichloreosbenzen 0.015 0.015 5.0 11
Tetrachlorobenz 0.0090 0.0090 2.2 2.2
enes
Pentachloroben 0.0025 0.0025 5.0 6.7
zenes
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"7n'op7n 1w "7n'opzn 1w
Yiznr Dw n721ysY 9o 1y
onTAN D"ian’ n"wyny
'mg/K mg/K
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Hexachlorobenz 0.0085 0.027 14 2
ene
n'7119N17
ghlale]
n'71oN17Nn
Monochlorophe 0.045 0.045 54 54
nols
Dichlorophenols 0.20 0.20 6.0 22
Trichlorophenols 0.0030 0.0030 6.0 22
Te”aci‘)'g‘)phe” 0.015 1.0 6.0 21
Pe”tacnhc')fmphe 0.0030 14 5.0 12
Polychlorobiphe 0.02 0.02 05 1
nyls
Monoﬁ]hefcs’ma”"' 0.20 0.20 0.20 50
Pentachloroanili
nes 0.15 0.15 0.15
Dioxin 0.000055 0.000055 0.000055 0.00018
Ch'°r°r;aephtha'e 0.070 0.070 10 23
Dichloroanilines 50
Trichloroanilines 10
Tetrachloroanilin 30
es
Pentachloroanili 10
nes
4-
Chloromethylph 15
enols
NNQTN NN
Chlorodane 0.0020 0.0020 0.1 4
(sum)
DDT (sum) 0.20 0.20 1.0 1.7
DDE (sum) 0.10 0.13 1.3 2.3
DDD (sum) 0.020 0.84 34 34
Drins (sum) 0.015 0.04 0.14 0.32
a-endosulphan 0.00090 0.00090 0.1 4
a-HCH 0.0010 0.0010 0.5 17
B-HCH 0.0020 0.0020 0.5 1.6
y-HCH (lindane) 0.0030 0.04 0.5 1.2
Heptachlor 0.00070 0.00070 0.1 4
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"7n'op7n 1w "7n'opzn 1w
Vi71 DWW n72Ys7 9o 1w
DTN nmMan7 n"wyn'y
mg/Ki mg/Ki
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Heptachlor 0.0020 0.0020 0.1 4
epoxide (sum)
Azinphos-methyl 0.0075 0.0075 0.0075
Organotin
compounds 0.15 0.5 2.5 2.5
pesticides
Tributyltin (TBT) 0.065 0.065 0.065
MCPA 0.55 0.55 0.55 4
Atrazine 0.035 0.035 0.5 0.71
Carbaryl 0.15 0.15 0.45 0.45
Carbofuran 0.017 0.017 0.017 0.017
Azinphos-methyl 2
Maneb 22
4-
Chloromethylph 0.60 0.60 0.60
enols
Organonitrogen
and
Organophospho 0.090 0.090 0.5
rus pesticides
D'9012 DININ
Acrylonitril 0.1 0.1 0.1 0.1
V010N 100 100 100
Butanol 2.0 2.0 2.0 30
1,2 butyl acetate 2.0 2.0 2.0 200
Cyclohexanone 2.0 2.0 150 150
Dimethyl
ohthalate 0.045 9.2 60 82
Diethyl
ohthalate 0.045 5.3 53 53
Di-isobutyl
ohthalate 0.045 1.3 17 17
Dibutyl
ohthalate 0.070 5.0 36 36
Butyl benzyl
ohthalate 0.070 2.6 48 48
Dihexyl
ohthalate 0.070 18 60 220
Di(2-
ethylhexyl)phtha 0.045 8.3 60 60
late
Ethylacetate 2.0 2.0 2.0 75
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"7n'op7n 1w "7n'opzn 1w
Vi71 DWW n72Ys7 9o 1w
DTN nmMan7 n"wyn'y
mg/Ki mg/Ki
| (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
Diethylene 8.0 8.0 8.0 270
glycol
Ethylene glycol 5.0 5.0 5.0 100
Formaldehyde 0.1 0.1 0.1 0.1
Isopropanol 0.75 0.75 0.75 220
Methanol 3.0 3.0 3.0 30
Methy'ﬁtehy'keto 2.0 2.0 2.0 35
Methyl-tert-
buthyl ether 0.20 0.20 0.20 100
(MTBE)
R Dal|alY] 190 190 500 5000
Pyridine 0.15 0.15 1 11
Tetrahydrofuran 0.45 0.45 2 7
Tetrahydrothiop 15 15 8.8 8.8
hene
frioromomethan 0.20 0.20 0.20 75
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N7 — 9o ny

(Appendix Ill. Target values for soil quality - VALERBO) vz Nid'X'7 90 2y

Soil Grondwater
(mg/kg droge stof) (ng/l)
Heavy Metals (1)
Arseen 16 5
Cadmium 0,7 1
Chroom (ll1) 62 10
Koper 20 20
Kwik 0,1 0,05
Lood 31 5
Nikkel 16 10
Zink 77 60
Monocyclic aromatic hydrocarbons
Benzeen 0,1 (d) 0,5 (d)
Tolueen 0,1 (d) 0,5 (d)
Ethylbenzeen 0,1 (d) 0,5 (d)
Xyleen 0,1 (d) 0,5 (d)
Styreen 0,1 (d) 0,5 (d)
CHLORINATED HYDROCARBONS
Dichloormethaan 0,02 (d) 0,5 (d)
Tetrachloormethaan 0,02 (d) 0,5 (d)
Tetrachlooretheen 0,02 (d) 0,5 (d)
Trichlooretheen 0,02 (d) 0,5 (d)
Monochloorbenzeen 0,02 (d) 0,5 (d)
Dichloorbenzeen (2) 0,02 (d) 0,5 (d)
Trichloorbenzeen (2) 0,02 (d) 0,5 (d)
Tetrachloorbenzeen (2) 0,02 (d) 0,1 (d)
Pentachloorbenzeen 0,02 (d) 0,1 (d)
1,1,1-trichloorethaan 0,02 (d) 1 (d)
1,1,2-trichloorethaan 0,02 (d) 1 (d)
1,1-dichloorethaan 0,02 (d) 1 (d)
Cis + trans-1,2-dichlooretheen 0,02 (d) 1 (d)
CARCINOGENIC CHLORINATED HYDROCARBONS
1,2-dichloorethaan 0,02(d) 0,5(d)
Vinylchloride 0,02(d) 0,5(d)
Trichloormethaan 0,02(d) 0,5(d)
Hexachloorbenzeen 0,02(d) 0,1(d)
POLYCYCLIC AROMATIC HYDROCARBONS
Naftaleen 0,1 0,02 (d)
Benzo(a)pyreen 0,1 0,02 (d)
Fenantreen 0,08 0,02 (d)
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Fluoranteen 0,2 0,02 (d)
Benzo(a)antraceen 0,06 0,02 (d)
Chryseen 0,15 0,02 (d)
Benzo(b)fluoranteen 0,2 0,02 (d)
Benzo(k)fluoranteen 0,2 0,02 (d)
Benzo(ghi)peryleen 0,1 0,02 (d)
Indeno(1,2,3-cd)pyreen 0,1 0,02 (d)
Antraceen 0,1 0,02 (d)
Fluoreen 0,1 0,02 (d)
Dibenz(a,h)antraceen 0,1 0,02 (d)
Acenafteen 0,2 0,02 (d)
Acenaftyleen 0,2 0,02 (d)
Pyreen 0,1 0,02 (d)
CYANIDE (3)
Totaal cyanide 1(d) 5(d)
PESTICIDES

Aldrin + dieldrin 0,01 (d)
Chloordaan (cis + trans) 0,02 (d)
DDT + DDE + DDD 0,01 (d)
Hexachloorcyclohexaan (g- 0,005 (d)
isomeer)

Hexachloorcyclohexaan (a- 0,005 (d)
isomeer)

Hexachloorcyclohexaan(f3- 0,005 (d)
isomeer)

Endosulfan (a, B en sulfaat) 0,005 (d)

TRIMETHYLBENZENEN
1,2,3-TMB 0,05(d) 1(d)
1,2,4-TMB 0,05(d) 1(d)
1,3,5-TMB 0,05(d) 1(d)
chlorophenols
2,4,6-trichloorfenol 0,005(d) 0,005(d)
Pentachloorfenol 0,05(d) 0,05(d)
2-chloorfenol 0,005(d) 0,005(d)
2,4-dichloorfenol 0,005(d) 0,005(d)
2,4,5-trichloorfenol 0,005(d) 0,005(d)
2,3,4,6-tetrachloorfenol 0,05(d) 0,05(d)
OTHER ORGANIC COMPOUNDS

Hexaan 0,5 (d) 1 (d)
Heptaan 0,5 (d) 1 (d)
Octaan 0,5 (d) 1(d)
Minerale olie 50 (d) 100 (d)
Methyltertiairbutylether 0,02 (d) 1 (d)
Polychloorbifenylen (4) 0,011 (d)
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(Appendix IV Soil remediation standards - VALERBO) Dip'w'7 10 D1V

Unsubmerged land Ground-
(mg/kg dry matter) Xlzjt/t;
Land use type I Il 1] v \Y I,l\I/I: Ul’
HEAVY METALS AND METALLOIDS (1)
Arsenic 58 58 103| 267 267 20
Cadmium 2 2 6] 9.5 30 5
Chromium (Ill) (2) 130 130| 240 560| 880 50
Copper 120 120] 197 500| 500 100
Mercury 2.9 2.9 4.8 4.8 11 1
Lead 200| 200 560| 735 1250 20
Nickel 93 93 95 530 530 40
Zinc 333| 333 333| 1000| 1250 500
MONOCYCLIC AROMATIC HYDROCARBONS
Benzene 0.5 0.5 0.5 0.5 1 10
Toluene 4 4 7 80 80 700
Ethylbenzene 2 2 10 30 77 300
Xylene 3 3 11 65 165 500
Styrene 0.8 0.8 3 13 20 20
CHLORINATED HYDROCARBONS (3)
Dichloromethane 0.13] 0.13] 0.35| 35 35 20
Tetrachloromethane 0.1 0.1 0.1 0.85 1 2
Tetrachloroethene 0.7 0.7 1.4 30 35 40
Trichloroethene 0.65( 0.65 1.4 10 10 70
Monochlorobenzene 2.5 2.5 8 30 40 300
1,2-dichlorobenzene (4) 35 35 110] 690 690 1000
1,3-dichlorobenzene (4) 40 40 1401 750( 1260 1000
1,4-dichlorobenzene (4) 4 4 15 80 190 300
Trichlorobenzene (5) 0.5 0.5 2 20 80 20
Tetrachlorobenzene (5) 0.1 0.1 0.3 6.5 275 9
Pentachlorobenzene 0.5 0.5 1.3 65 385 2.4
1,1,1-trichloroethane 10 10 13| 230 300 500
1,1,2-trichloroethane 0.2 0.2 0.6 1 1 12
1,1-dichloroethane 2 2 5 95 95 330
G rlrans 1.2 04| 04| o7 18] 33 50
CARCINOGENIC CHLORINATED HYDROCARBONS

1,2-dichloroethane | 01| o1] o1] 76] o] 30
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Vinyl chloride 0.1 0.1 0.1 0.1 0.1 5
(chloroethene)

Trichloromethane 0.1 0.1 0.1 0.1 0.1 200
Hexachlorobenzene 0.1 0.1 0.1 3.0 66.0 1
POLYCYCLIC AROMATIC HYDROCARBONS
Naphthalene 1.5 1.5 5 80| 160 60
Benzo(a)pyrene 0.5 0.5 3.6 5 7.2 0.7
Fenantrene 60 60 65| 1650| 1650 120
Fluoranthene 20 20 30( 270 270 4
Benzo(a)anthracene 5 5 105 30 30 7
Chrysene 10 10 180 320| 320 1.5
Benzo(b)fluoranthene 2 2 7 30 30 1.2
Benzo(k)fluoranthene 1 1 11.5 30 30 0.76
Benzo(ghi)perylene 160| 160| 3920( 4300| 4690 0.26
Indeno(1,2,3-cd)pyrene 1 1 20 30 30 0.1
Anthracene 3 3 70( 2380| 4690 75
Fluorene 45 45| 3950| 4320| 4690 120
Dibenz(a,h)anthracene 0.5 0.5 2.9 3.6 3.6 0.5
Acenaphtene 9 9 14| 210 210 180
Acenaphtylene 1 1 1 20 40 70
Pyrene 125| 125| 395| 3150( 3150 90
CYANIDES
Cyanides (8) 70

Free cyanide 60| 110
Non-chlorine oxidisable 12| 300 550
cyanides
PESTICIDES

Aldrin + dieldrin 0.03
Chlordane (cis + trans) 0.2
DDT + DDE + DDD 2
Hexachlorocyclohexane
(g-isomer) 2
Hexachlorocyclohexane 0.06
(a-isomer)
Hexachlorocyclohexane 0.2
(B-isomer)
Endosulfan (a,  and 1.8
sulphate)

TRIMETHYLBENZENES (3)
1,2,3-TMB 0.81| 0.81 1.2 6.5 141 150
1,2,4-TMB 1.3 1.3 1.7 9.7 195 150
1,3,5-TMB 0.61] 0.61| 0.86 5.2 9.7 150
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CHLOROPHENOLS (9)
2,4,6-trichlorophenol 0.64| 0.64 14 38 310 200
Pentachlorophenol 0.25] 0.25| 0.54| 0.71 9.0 9
2-chlorophenol 3.93| 3.93| 130| 1300| 5600 15
2,4-dichlorophenol 0.67| 0.67 47 150 150 9
2,4,5-trichlorophenol 24 24| 850| 1100| 2200 300
2,3,4,6-tetrachlorophenol | 1.79| 1.79 37 411 130 90
OTHER ORGANIC COMPOUNDS
Hexane (3) 1.5 15| 1.5 6.5 10 180
Heptane (3) 25 25 25 25 25 3000
Octane (3) 75 75 90 90 90 600
Mineral oil (3) 1000 1000| 1000 1500| 1500 500
Methyltertbutylether (10) 2 2 9 140 140 300

VR 'YIin'y TN
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