
Table Us Modificationa to Table I for other types of concrete 

I 

Casserole tnm General Recomatudeliams 

poorly Compacted 000crat Not acceptable for sulphatt rosistance 
dMigow tim, " compaction 

Cast insitu conords, over 450mm thick. For Classes 2. 3 and 4 the requirements The Vpo of cement, cement coussum &M 
Prong ground bunions, wall units or piles wateclooment ratio givan so Table I may be ruAbcM by ow sing if other durability and 
with smooth surbeca which, Oor normal structural considerations pormiL 
curift, have been exposed to air but 
protected ftm rate Ior several weeks. 

CIA insibu concrete (Othar than SWLWA Increase obussification in Table I by one West. 
floor EWN) M W  than 140mm thick or 
having scanny Kim asul corners. 

Press& conorde, blocks Blocks should comply with BS 6073 and with SS 56n: part 3 rehating to use below 
ground for Classer 2 and 3 of Table 1. As an alossustive so compliance with tba 
m6knum cement and wassrJossmant ratio given to T & e  1 1164 Classes I to 3, 
autoclaved b W b  (including "rated blocks - Arrese - with a mioismsen density of 
6 W  klim') or pruned bkWU with mom thast 50% o(their low orma-motiqual am 
carbonated* may be used, 

Concrete bricks Complinece with EkS 6073 soul with Table 1. 

Concrete. pipes Classification with respect to type of comorst m y  be redawd by one aim §cr pqm 
oomplying with Parts 100 sod 120 of BS 5911. Cement conterus mW watericement 
ratiot in Table I am not relevant. 

Porous conereft pipes Compliance with RS 1194. Porous concrets pipes aft nor suitable for we in Class 3, 
4 or 5 mils. 

. Russ,," by . . Mmkmdmp* 

Table le Types of Camara 

ICode Tin sur embimsdoe 

A Portland cement to BS 12 
a Portland Wastibroace , , , to BS 146 
C High sing blssst~usoe; cement to BS 4246 
D Combination of Portland eausents go SS 12 

east blastlismace sbg to BS 66" 
E Portland ph coments; to BS 651111 
F Combinations of Posslassid to BS 12 

and ph to BS 3M: Pan I 
G Peaeolusic pil-dexpea to RS 6618: 1991 

Wattar table Nd N*Mft of giussushrater 

code 

K 

Sulphaeo,mailling Portland OW490 to BS 4027 
Higlie4kt; blaschrusco t to BS 4246 containing 
am less sbast 74% s 4  by mass of nucleus 
Combianthm of Fordand oamostax to SS 12 and 
bkotfiffhace mug to as 6 W  containing not less then 70% 
sing and am mom dum 90% sing by mass of stag plus 
ponlassi ph OMNI" to BS 65111 containing 
not less " 26% ph by Finn of nualoss 
Combinations of Portland coments to 89 12 and 
ph to BS 3M: Psft a containing nes len thart 25% ph. and 
am mom thant 40% ph by mass or ph plus , - 

A '*yl sho. for which a standing water table is haW to Wow* in my mown, is mumaily to give Am to soy significaut 
chemical Mdr on conserete planesi in it. %4usm wow is bond, its ourvassust n "  be veatical or hothead 4spsoft on 
seensona variatiom in sainu am on the, vantomf or tba sw ud b environs. A ksw xulpluabB or scid 'in do sell 
done notallonam thoposelbility ofsetank mime grousulwaterrosky few from adjacesstamas,partiou" if thesaillsobeen 
disturbsud, at by laying pipas. However, in undisturbed and valiessared clay milt, the mirvemant will be very slow. The 
principal requirement Lit assesoolltbe likely dogrocalchemucal assalL. partscularly m the cam of uad attack. W to asublish 
whother the woser adjwunitto the ouncrew a samnsially statio or mobile. A ohm beausslousking; 
into actountobservatiomof the vaeo(porcollation into exervations,the type of Arsta and local topography, Acounsulatusm; 
of &W water or water in highly permeable material should be regarded as mobile - See Table W 
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Table 2 Requirements for aceitucte, eitposed ID allack ftm A "  of PH >U 

Mobi6ty Aggressive Cheap In chusilleadeat Witis roped to sainicamn 
water C A  team contrast and asmabrim walaricemeat rado 
(Table Jq) (TaW 3) kv the I M  of clawast recommended am 0* ba* 

of solphaft In Tables 1, la and Ib 
Ust cAmerde In M Mobik K - High We= adymKima dmmxjiv amamar A - 6 iW alenor 3. S. 

vowed With: pH S Stsfic L - Low oliome On Njhw oxams M"m ep" 

>5.5 sorm No dwW 

Fovnd@bDOI 3.5 S No ch&W 
hwhRung to 
poured usunia $~s M Advaism, by one olan 
am ineltu ground 
PUM. S Adwince, by onc, clau 
For POU <33 
made by M Advance by ow dwa; 
*Wckd 
recAudwiles S No chango 
Save low >5.5 
W&Wk"WW M Advance by one olan 
Fork around cow 
afthtty ka M W M  4.5 S Advanot by ove dws 
arbarew waste, or to 
r#**dmextr Me& up 53 M Advance by two classes: 
x "  be ground 
applicabie, S Advance; by one them 

<4.5 

1 M Advance by tbm cl---CLAWFICA71ON 

OF SMFS AND RECOWOWENDA71ONS FOR CONCRETE 

Chimilication of a mile an do basis of groundwourseemplux is preferred, The u W  extractice of the suipban in a and or fill Will revied 
the told potential remervair of sulphase, but Will out vieffect it# solubility, The um of t 2:1 vinitert.soil extract takes relative suitability 
boo accome. Higher values for sulpiliato concumumices am givea in cobiren 3 of Tebbe I daux in the, equivalent groundwater 
classification, in recognition of do difficulties: of obtaining representative samples and of achloving a comparable extractives am to 
that Indicated by analysis of groundinester samples. 

Having classified the aft an dic basis of am sulplasho lovel (Tebbe 1). type of expeeft" (Table la) and type of ocomme (Mk 1b), 
the further rocionamandsidons for conersee in scidicoondidons am given in Table 2. ThopHafOoodonmetorpwAWwarshould 
be determined. by Use method given in Clause 9 of IIS 1377:Part I 

Some sallsibic methods for ties analysis of greandwaters for suipbutes am Sivies in BS 1377:PRit 3 aid in BRE Curest Papeer VW 
whwh sit* gives methods Ibr the dcoarminatmes of mgmamm. 

The was serve extreacts from U S  DIRmt M &  Jones L091. Selphate mal Acid Raddiust Comarde a Me Crowd 
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RFSMTS OF CONTAMMATION AKALYSIS 

tCRCL 5918J (Srawd B&Wm) rabk 3 
Cankad: Higligas West Hill, IfighSac Report No: 9914169fVC 

L~adw D q M  ss"k D m * "  Arwok cwfawm ChFOWM Momium L$wf Mermly sokldm Bomn CaWr mckd Zinc 

m okavel"o Momo (waur 
w4lks nwft " f t  W 4 4  mgft mgms **ft sowibk) v4ft U t %  f"ft 

awks 

BH 1 0.50 MS& swund < t < I to 38 < I < I < I a 2 19 

ws 5 1.00 ma& groma < I < t 23 348 < I < I < 1 53 6 76 

I IL 

Thmshokl Tfhwcr Cvacantrations for upcii spam 4o low 2 w  20 6 3 130 70 1 
"o 

I 
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RESULTS OF CONTAMINATION ANALYSIS 

ICRCL 59183 (Ser"d Edition) Table 4 
Conk-Ad: Ifighgots Wed Ifill, Highsak, Report No- 99f4l69/KlC 

Lacamod, Deo $am* DCW*dO* PAN Phbooll cyamme Crowe Crowe Twocraeft SWAM@ S*bwo S * h w  Atid4y 
Me (rd"D MO) (Co"31464 cro"D (Ph) 

nwft WWks Woft WAS msft waft naft -gas 

SH 1 0.30 Made ground <20 <0.5 < 1-0 <10 <10 IOD <10 100 7.7 

Ws 5 1.00 Made ground 472 <0.5 <10 <10 <10 Soo <10 R *  9.2 

Thresimid Trigger Concentsudoma fin opm spwa 10W S 25 Z% 2 =  

$ 2 " S M  

<5 
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EVALUATION OF CONTMMATION 

The Interdepartmental Committee on the Redevelopment of Contaminated Land (ICRCL), have 
produced Guidance Note 59/93 (Second Edition, July 1997) entitled, "Guidance on the Assessment and 
Redevelopment of Contaminated Land". This document proposes the concept of trigger concentrations 
for different contarainimM depending on the and usage of the site and whether plants am to be grown. 

Values for threshold trigger concentrations have been suggested for the various contaminants, 
these being a function of proposed end use. Where the laboratory test remits fall below the value for 
threshold trigger concentrotions, there is demonstrably no contamination. It follows, therefore, that 
laboratory results which are consistently above the dmmhold values~ imply that contamination is present. 
Some contaminants have been provided with an "action* level. Concentrations recorded above this 
level require remedial measures to be undertaken as part of development. It should be noted that not 
every contaminant has an "action" level quoted. Should contamination values lie between the threshoW 
and action concenumions, don an anginearing assessment shouldl be made as to the degree of remedial 
measures required. 

A summary of Tables 3 and 4 of Guidance Note 59/83, presenting the threshold and action 
concentrations is presented with this pr6cis. The threshold concentrations am given below the 
individual contaminants on the test results sheets, It should be noted that the ICRCL 59/93 guidelines 
at the gonerWly accepted criteria against which sites am assessed. it should be appreciated, however. 
that not all contaminants am covered by these guidelines. In these circumstsnccs~ it may be possible to 
consider the proposals made on a similar basis by the Dutch auftrifies, then being particularly useful 
with Peg" to other contaminants, for ouunple, pesticides and aromatic compounds. 

Reference 

ICRCL Guidance Note l7f78 (Dec 1990) 

I "  (Apr 1986) 

23/79 (Nov t983) 

42M (Oct 1983) 

59/33 (Jul 1987) 

61/84 (Jul 1996) 

64195 (Oct 19%) 

"Notes on the development and after 
use of landfill sites" 

"Notes on the redeveloopment of 
psworks sites" 

'Notes on the nsdev lopment of 
sewage works and famns" 

'Notes an the redevelopme.. of scrap 
yards and similar sites" 

"Guidance on the assessment and 
redevelopment of contaminated land* 

"Notes on the fine hazards of 
contarninstul IRMO 

"Asbasw on contaminated sites" 

70/90 (Feb 1 "0) "Notes on the restoration and 
aftereare of metaliftrous mining 
sites for pasture and grazingn 

ift~aluxion.%xm 
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ICRCL 5%W (Second Edid") TABLE 3 
TENTATIVE'TRIGGER CONCE111TRATIONS'FOR SELECTED INORGANIC CONTAMINANTS 

Conditions 

I . This table is invalid if reproduced without die conditions and footnotes. 
2. All values am for concentruions determined on "spot" samples based on an adequate site investigation carried out 

prior to development. They do not apply to an*m of averaged, bulked or comiposked saWles, nor to shes which 
have already been developed. All proposoil values am tontatim 

3. The lower values in Group A are similar to the limits for metal content of sewage sludp applied to 40cultund land. 
The values in Group B are * m  above which pliyloxicity is possible. 

4. If all sample values we below the dnihold concerwrintions, then On site nay be regarded a unconuminated as far 
as die hazards firom. these contaminants we concerned, and development may proceed. Above time 
remedial action may be needed, especially if the contansination is still contimiling. Above the action concentration, 
remedial action will be required or the form of development changed. 

TriiissiorConcentrations raiiftair-dried soil 
Contaminants Proposed Uses Threshold Action 

Group A: 
Arsenic 

Cadmium 

Chromium 
(bwcavelft), 

Chromium (total) 

Lead 

cmamialimium whkk fimppossen h m m *  so hire" 
Domestic gardems, allotments 
porks. playing fields. open space 

Domestic gardem, allotinents 
parks, playing flews, operi space 

Domestic Sudan& alkitments 

pxks~ playing fields, open space 

Domestic gardcns~ alletments 
parks, playing flows, open space 
Domestic Sanders, alimments 
pwks~ playing fields, opert space 

Mercury Domestic garden&, allotmeras 

parim playing flews, open space 
Selenium Domestic garderks, allotment 

parts, plum flews, operi space 

Group B: 

Boron (water 
solublel" 

CWP9& 

NickeJ43 

Zile 

NOTES 

2. 

4. 

10 
40 

3 
15 

25 

600 
1000 

500 
2000 

20 

3 
6 

Cannamiumm wkk* ampkywaucile had nair jmmmd& hrzank to kauft 

Any uses where plants 
are to be gmwn'-' 

Any Lon whom plores 
are to be grown," 

Any uses where plants 
we to be FVWFP 

Any uses where plants 
we to be grotm 

3 

130 

70 

300 

Action concentrations will be specified in the row edition of JCRCL 5M. 
Soluble boxavollim: diummitim extracted by 0.1M HCL at 370, solution adjusted to pH 1.0 if alkaline substances 
presulL 
The soils pH vahle is assumed to be about 6.5 and shoulid be mairraimid at this value. It tite PH falls, Ilse toxic 
effem end the uptake of thew elements will be Increased. 
Determined by standard ADAS method (soluble: in hot wamr). 
Total concentration (extractable by HN0,/HC 104). 
The phytotaxic efficem of copper, nickel =4 zinc may be addictive. n o  nigster values given here am those 
applicable to the'worst-casel, phytomic effects may occur at these concentrations in aci& sandy soils. In natural or 
alkaline soils. phytotoxic effiects are unlikely at that concentrations. 
Great is more resistant to phytotoxic effects than am mom other plants. and its growth ma~ not be adversely affeced 
at time corcentrations. 
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ICRCL S M  (Sower! Fdldw) TABLE 4: 
TENTATWE ITRIGGER CONCENTRATIONS, FOR CONTAMINANTS ASSOCIATED 

%T1rH FORMER COAL CARBONIZATION SITES 
Conditions 
1. This table is invalid if reproduced widsouit the conditions and fbo~ 
2. All values are for concentrations dvierminerl on "spot" samples based an an adequate site investigation 

carried out prior to development. They do no apply to analysis of averaged, bulked or conalmited 
samples, nor to sites wtiob have already ben developed, 

3. Many of these: val= am pmliminary and will reWire regular updaft They should not be applied 
witbout feleamw to the current edition of the npwl "Problems arising from the Development of ON 
Works and similar sires". 

4. If all sample values are bolow the dvesbold concentrations, then the site may be regarded as 
uncontaminated as for as the lazards ftom those contaminants are concerned, mid developawra may 
proceed. Above thew concerrmatiorks, remedial action may be needed, especially if the oontsmination is 
still continuing, Above the action concentrations, remedial action will be requhad of the form of 

Contaminants 

Polyaromatic. 
Hydrocarboul-2 

Phenols 

Free Cyanide 

Complex Cyanides 

Thiocyanste2 

Sulphate 

Suiphide 

Sulphur 

Acidity 
(pH less than) 

NOTES 

NL 

Proposed US" Trigger Concentrations 
Threshold 

Domestic gardens, 
allohneftts~ play area 
Landscaped arests, 
buiWM b W  cover 
Domestic gardens 
allotments 

Landscaped arves. 
building&, hard cover 
Domestic gwdens 
knoblool 1, arms 

13uikHrqM hard cow 
Domestic gaadons~ 
aliobnmm 

Lawscaw am, 
buildings, hard cover 

All proposed uses 
Domesw anniens 

Buildings' 
Hardcover 

All proposed a= 

All proposed uses 
Domestic gardwas, 
allotmeras. landscaped emu 
Buildings, hard cover 

so 

1000 

S 

5 

25 

100 

250 

250 

50 

2001) 

20w 
_nw 

250 

5000 

PH5 

NL 

mift air-dried soil 
Action 

500 

lowo 

200 

1000 

500 

500 

1 ODO 

NL 

NL 

10000 

5mv 
NL 

1000 

20000 

pH3 

N L 

No limit set as the contarninant does not pow a particttiorl-ra - 'forthisuse. 

Used here as a marker fbr coal ter, for anslyticai rcssonL See "Problems Arising from the Rodevelopnew 
of Gas Works and Similar Sitat"Annex A] ~ 

See 'Problems Arising from the Redevelopment of Gas Works and Similar Sitee' for details of analytical 
Methods, 

See also BRE Digest 250, Concrete in sWphase-beading soils and groundwaw, 
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A P P E N D I X  IV 

SME PLAN 
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APPENDIX C 

Site Investigation Report - Ground Engineering 

Separate Document 

FAPr.j..ts\3900 - 3999\3966\07 Reports\7.1 MBP\09061 8 jb structural planning report orangery.doc 



APPENDIX D 

Interpretive Geotechnical Report - GCG 

F:\Projects\3900 - 3999 \396M7  ReportsW.l MBP\090618 lb structural planning report - orangery.doc 


