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Table 2,1 S =:: South, ele.

Knabb, Hill Farm.

1.0 Introduction February 2008

Instruction to carryout this Phase 1: Desk Top Study Report was received from Cooper Lawrence Ltd on
behalf of Mr. Simon Frith.

1.1 Project Details: -

Table 11.
I' .- "Site Name: ~. Knabln Hill Farm.
l"ift ~'Site~ .. : . ;:: Knabbs Hill Farm. Oavton Lane, Thurnscoe, Rothemam, S63 OBG.
I. ~ .1Sj:lient:t·,.~•~ .. Mr. Simon Frith.

~". UociOOD Plan: ~ it See Appendix I.
1~·"'Lavout xiltitll/): See Appendix I.
1;j1.Lavout plan led): ;0: See ADPendix I.
I'" ;" Project Tvne: ~. Proposed Residential Development

2,0 Physical Setting

2.1 Site Details IDescription: •

Knabbs Hill Farm. elavton Lane, Thurnscoe, Rothetham, S63 OBG.
444660,406550 r rcsentative for the central art of the site.

The site is currently occupied by a factory wUt (Stonemasons). located in a rural
settin to the NW of Thumscoe. which is midw3V between Bamsl and Doncaster.

N= Agricultural Land E= Agricultural Land
S = Agricultural Land, a school recorded c.100m SE of the site, W = Agricultural

Land.
Prcdominantlv rural settin • on the outskirts ofThumscoe. a residential villa e.

Adjacent site uscs are recorded as undeveloped agricultural fields with some
develo ment in the area includin a farm to the NE and a school the N\V.

Generall s uare sha cd com ris· 1.68 hectares.
OS lans indicate that there is a fall in the neral to h from nonh to south
as plans indicate a spot height of 60.4m ADD, tecorded on the NE comer of ,he

site.
According to the aerial photograph the site surface is hardstanding along the access

roads with a ssed area alan the eastern cd of the site.
The majority of the site is occupied by tluee large warehouses. at least two other

smaller strucrures are ttcorded on the eastern half of the site.
Areas of grass recorded on the eastern edge of the site and around the periphery

with some trees or bushes ad'acent to the car ark.
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Some services are anticipated to be present, associated with current site uses i.e.
electric • draina • etc.

Two small cis are recorded on the NE man of the site.



3,0 Enyironmental Setting

3,1 Site Geoloey; -

Comoients . f;

None recorded on BGS plan,; howeva, ,ite level, may have been
raised to accorrunodate development, particularly across the 'outh of

_ t!>.~.~i!~.Y:'~_~':':.9.~.P~~~.<!i.ca!~.~.~ _~_t!>.~.!~P.'?~p'~y: •••.. __.•
....~~~.~~~.!~,~.~~!~.~~.~.":'.P.'?!~~.rp.~~!~!.~~_~. __..

Anti . atcd to co rise disturbed natural str2ta.
Comments

_~~~~~.g~!~g!~:,!_~~~.~.~!?l.P!~~.~~~~'.~.,,:,,~~}~.:~!~_~~.~!!'.
_ --- ~~~p.~!~, !~.~~:.~~.----_.-- --_ .

Some residual soils may be present anticipated to comprise fIrm to
,riff clay with band, of 'and and gravel i.e. completely weathered

mudstone and sandstone .

....... _... t,Jp'p!,!.~~~!,!f~!~~, ~!!d~.~~~~_ ~l_~~~l-'!es_Q-,I,C~l):.,.__., ....
c.>500m

.... !\iCM','Cy~li~;j'aii~;';;~ri;;~~';;is''-';d;;~~~:i;;';;~i;';;~:!\i~b-':"
(,iltstone, mudstone & 'hale), productive Coal Seams and Seat

......~~{r.~ _g~y~.p.'!!A?~!! A~g ~.~.<;:~!_~_~X~!~!'.'_~~.~: ..... _
There is a fault recorded dose to the northern site boundary~ although

this is not considered to represent a risk to the site or proposed
devclo ment.

3.2 MiOingMseslmept; -

No.

•.__ !f.. ..:_.Ves/No h; Comments"'!
Yes. The ,ite i, underlain by Upper Carboniferous Middle Coal

.,. _~~!l_s.~~~_~!~~I)}~~?~~.!~_~!!r:!~_P.~~~~~~.~~~.~c:~:_...
From BGS geological plans, there arc: no coal seams shown to

sub-crop within the vicinity of the site. According to the
generali'ed vertical 'eerion (GVA), on the BGS plan,.

There is no evidence of any histonc coal mining acti,,;ry'
recorded on histone OS plans, within the vicinity of the site.

Two unnamed inpersistcm coal !Icarnsmay be present :ata depth
of >sOm bcgl,.

For complcteness a site specific coal search report was procured
for this report along with ,everal BGS borehole logs. Report

221 %7 and BGS logs; SE40NWIO, SE40NW94,
SE40NWI22N are artached in Appendix 111. nu, informarion
confinns that there are no recorded coal workings at shallow
depth below the site, :andno unnamed seams that may have

been historicall worked.

....-.._--- .._-
No.

~~~;:!FI- ---.N;;.---'---'N;;furth~-~I;;~i,;;Y;';~'ck-'-';ricij;;id i;;~-~~d 'f';;-thi~·
site.
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< Comments

lie
3,0 Environmental Setting (Cont'd)

3,2 M;nioe' Asseumcol (Coned): •

Yes/No

Sandstone/mudrocks .
...N;;~'~~~;d~'d~~~i;;s'~'p~~~~';;i ~'~it~:"
Nearest recorded quarry (sandstone) located c.8lXlm

••• ,14 ~1. : ••• ~ ••••• " ': _ _. _. _ •••••• _.. • _ ••• _ ••• ~~ .~~. ~~ .q~: !~!.~c:~.r.~~~.~:~.~~: .
,.... ::..... .~,?,~!!'!.~~'!!'~?~.'?' .~!l ~~I):.~!'?~. ~s .~i!~:.

No,

3.3 Sile Hydrogeology: -

Soil in which pollutants are unlikely to penetrate
the soil layer because water movement is largely
horizontal or they have large:ability to attenuate
diffuse pollutants. Lateral flow from these soils

contribute to groundwater recharge elsewhere in
the catcluncnt .

............N~'icL;;;ifi~d.············· ;;.;;~~'fi~~'fi~;;"drif;'~'Jk;id;,;,j ';~il;lik~ij.·;~·b~'"

........._................................ ,:~~I~'p'_'?:~~~.i!i_ty!.~ .~_~~~~~!~......,
Minor Aquifer. Variably permeable - These can be &actured or

potentially fractured rocks, which do not have a
high primary permeability. Although not producing

large quantities of water for abstraction, thq are
important for local supplies and in supplying base

flow to rivers.
Presence Location Comments'~ :j

.... _._.~.'!. ~~~~!~.'~~~'~~:._......._ ~~ly' .t~.~. ~~.dep_~.~~ ~~~~.&".'!!'?ID: .
No available records.-."N;;~~-;~~;;;;i~d~thi;i~:ik-"" _.-.._ _.-..-_._.._.._.._.._._.._ _ -

- --. - -- - -._. -- -_. -- ..-- --. - - _ ...--- - _. -- - ..- - ...- -...- - _ .._ ...- -_ ..._ ..._ .._ ..-_ ...- _. _ .._. _ ..-_ ...
None recorded within c.lkm.

..----.-_.-N·~~·~;-~~~d~~··-····--_..--_..-_.-_.-_..---_.--.._.-------_.--_._._..-_.._.--_.._..
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RAINFALL MruuraD.ents mm Commenu'

aiC,
3,0 Environmental Setting (Cont'd)

3.4 Site Hydrology; -

Table 3.4
SURFACE WATER Location

F&\TURE

............. ·Rq;;.;s.;.;o;~~;;{ti.~.p;;.;d;: .

.- ; ~ .- _ -_.'The'iiic'~~t -.;,.iih·oran):~~~·_-
prone to floodinl/:. l"erefore this sire is

nor fdt to be ar risk from future

.................~ ,.~ ""~.. . !l~~~E"""" .
Surface Runoff:' Surface runoff likely to be in a

southerl" directicm with to h '.

":i ~;;..~d;';~o;;kd~~";iie:;;;~i~" i~-~.~~..
made, h.ave a "ycUow' .appearance on the aerial

photogr;lph indiC2tingthey are possible used :18part of
.... _ _!~~~!~C:~~_P~_~:. ._..__.
Ilowcver, given th.at lhe !lite is greater than 0.51-12it is
likely lhota Flood Ri,k A,scs,ment (FRA) will nentto

be carried out.

---...i;~;;ibly'~~I';;';;u;;I' th;ough ';~y·~~ts·ti~g·.....
l'iurf2cc/field draina .

.Annual 824.7::::!,:~p.(~~~i.~~~:::::::::::::::::::::::~I:::::::::::::::::
Preci iwion, 51.0

Ba5('d on station average measurements from
Sheff",Jd,during c.1971to c.2000.

3.5 Site ECQlogy; -

Table 3,5
CommentlfO' '.. FEA1lJRES Location"

..~~..'.~..."...~'.:.~.~~!....f:...~...:.:':'._._~!"'_~~_r_~c.:.'?~~~~.~_[~i!1.~;!~:...
AONB ¥.:' None recorded within c.l km.

:::~~~~~~~~~~~~~~~~~::::::B~~~:~~~(?~~~~[~~~~~!~~:::
• Other " Two reconlc=d un sileo

'"
...........-x;~;;;i :\d;;pi~-i";~·R~li'-······"_... -

Nitrate VulnerabJ[' Zone.

3,6 Radop Assessmept: -

According to the Health Protection Agency, the site lies in an area where less than 1% of homes exceed the
RodQn ActiQn Level in accordance with the NatiQnal RodiolQgicalProtection BQard (NRPB / BR211 Annex
A). The sile lies in an area where protectiQn measures may be required and a geQIQgicalassessment shQuld be
carried Qut in accordance with (NRPB / BR211 Annex B) BRE Digest BR211 Rodon - Guidance Qn
Protective Measures for New Dwellings,

As part Qf the Envirocheck repQrt for this site, an assessment is mode by the British GeQIQgicalSurvey with
regards the requirement fQr RadQn protective measures for this site, the results Qf which highlight that nQ
Radon protective measures are necessary in the constrUction of new dwellings and extensions,

Table 3.6 N=Skm
SOURCE Assessment

-...Nc;~d;';;p~~~-;.;~.~.;;;""--
uittd for this &vel ml area.

Comments
llR 21: nno,A N." 'BR"ii1:W. 'il'" 'i:s'" " ..

Report Type:- Phase 1: Desk Top Study Report.
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8fC
4.0 Industrial Setting

4,1 Receot Site HjuoJy: -

Copies of OrOOanee Survey plans covering this site and adjaeent areas are included in Appendix II, and a
summary of the site history based on these plans are given in Table 4.1 below.

Tahir 41. .., • ta""natr\-e usn m In•

~ dlall: L M.... " Sill:~ -,' ." .~. , '0'0., " ..;;' • -<
c.1854 Site is recon:led as undeveloped a.gricuJrural Surrounding area recorded as undnrdoped agricultural bnd~.. bnd. Cb.yron Lane runs along the ~stem boundary of the ,ire.

ThumscOC' recorded c.8OOm S of the site, and unrumed
III sand!ltooc QWrtV ~corded c.8OOmE of the site.

cl892 The site remaim;unchan~. The site remains unchamzed.
<.1906 lne site~ains unchanved. The immcdi2te surrounding area Q'Cfler2llvremains unclun~.

"~ c.1907 The site mnains unchanged. Genenlly as c. t 906, with no development within c.8OOm of t~

site. Railwav lines recorded (rom c.900m S of the site.
c19JO Knabshill Fann is recorded on the centre of A rai ....ed Retcrvoir recorded c.50 NE of the 'ite, no other

'I" Il:l the site, comprising 6 no. buildlng5 anticipated development recorded in the vicinity of the site.
to be fann house and bamll etc.

I "c.19J8/48 All c.193O. Thc immedi:lte surrounding ar~ within c.500m generally remains
, dI unch:lngcd. Significant new residential developments recorded

around ThumllCoc c.500m Sand SE of the site. SewliIge Works
recanted c.600 SW of the site.

c.1955/56 The site generall), remains unch:logrc..i. The immct.fulte lIurrounding area, within c.500m, remains
'i .. unch.OJ:<d.
"c1962 " In excess of 10 no. buildin~ arc recorded on 111(" immediate tlurrounding area remains unchanged.

'\,; :;l
(he site, all anticipated to be aSllociated with

Kn.b.hiD Farm.

1~~66/~~ All c.1962- The immediate surrounding arc;aremains undeveloped. Further
residential development recordeJ around Thumscoc to the SE of

~l~~ the site, with some rt:sidential development recorded within
c.300m of the site.

",.<,.19M; • Asc.I966/67 School rccorJed c. 100m SE of the site. Further residential

'.",. 7-:,' \':'.
development rcconit ..d at Thumscoe to the SE and Great

Hou~htoo from c.800 W of the site.
. c1988 Knabb:- Hill Farm no loo.,.-r rc(on.Jcd, :-itt: Genet:lll)' a:- (.1983 ..~. now recorded al' Warehouscs.

~c1989191 As c.1988. Gener.allv as c.1988.
• cl993 Asc.1989/91 Gcncrall\' as c.1989/91

- c2000- As c.1993 GeneraU,· a:-c.1993
c.~,~ 2 no. ponds recorded on sile along with GeneraU)' as c.2000

warehouses.
~ c.2OO8 The site is currrntly occupied by

~;ft1~,~ Stonemasons UK Ltd who supplicl'
~ -, limestones, Sandstones and lZClinites.

4.2 Landfjll and Waste Regulation; -

Table 4.2
FEATURES Commentl

_ - _ ~~!!I_~! _.._ _..

Report Type:- Phase 1: Desk Top Study Report
Project:- 08-034 - Knabbs HiDFann. Thumscoe.
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Groundwater

" '.....

4.0 Industrial Setting (Coot'd)

4.3 Pollution Incidents and Discharge Coostnte: -

Table 4.3

None rcconlcd widun c,2SOm .
.. 'N~~~-~;'fd'~'~ihi~'C:25~""

LocatiOn· Comments

-. 'l,f(~~';~~~"rd'L:J-~iihi~ "c;_2'som'--.
--·l'i~~·;~~~"rd~d'~thi~·~.i·sOm"··

4.4 Statutoty Requirements I Authorisations: -

T hi 44a e ,

~,TYPE • ,~ Location Comments " '-.- c
Registered Rawoaetiver":: None recorded within c,250m. -

Substances._ ... "' •••••••••••••• ~ ••••••• !i'••• _. __ .... , ..N~~~'r~~~;;J~~1~ithi~·~:250~:··-- - ._. _ ...... _ ........... _-_ ....__ ...._- - --_._ ..- .__ .-
.. ~ Prosccutions Relating to . -

Autb6risC'd Processe:ti
--.-~fo;~emeiti·~dproiifbiti~.;··· ..N;)~~'~"c'~;j~~l~ii';i~-~:250~~··.._ .._. - - _ ...... _. _ ..-_ ..._. _ ....- -_. -- - _ ..... _ ....- ---

Notices..................................... ;~..N~~~'r~~'(;;J~~1 ~(It;i~'~:i5~~" -_ .... -..- ...._. _ ....._.- .__ ......_----_ ..... - .__ .----
Planning Ha~ardous Substances -
, ConsCDts I Enforcements -_ ..-- - --- ......._-- --- -- - _._ ..- ---- ....-- - - -- - -- .._._-.,.....:.:..coMiili'sii~;':""",.. -.N~~~'r~~-(;;J~~l~iih·i~·~:i5~~-- -...... --..... NiHHs 'si,'; _..... _..... ..N;l~~·r~~~;~J~d·~thl~-~:i5~·.··- - - - - -_ ......- - -. _ ..-- _. _.'-' _ ..._ .._ ...- - --- - _. - ....---..---_ ............ - ...................... - ..N;)~~·rec~;;j~.j·~ith·ifl-~:25~~··- - - - - ....... - - - - -..-. _ ...- - -- _. -.- - - _. - - - --. _. - - _ ....-.

....~~!I!~.~~~'Y.I~!!~.~~~~... -.. No-n~·r~~·~;J~~i~frt;i~'~:i5~~" - - _. - - -- - - -- - - _. _ ..._-- _. -- -_ ..- _. --_.- _.- _ ..-- -- - - -_.., Fuel Station Entrics - -
5.0 Conceptual Sjte Model

5 1 Ground Profile: -

The anticipated existing ground pro me for this site has been summacised in Table 5.1 below .

.AntiCipatrd
Dm'b to8ase
,-, .,

Comments

l..ocali:oed arC2S potl'flwUy
c.>2rn, a.tl- ~ite levelt' n\Q,Y

h:ave been raised to
accommodate dL'VeiO ml'Jlt.

Potl"f1tiaUy F;fe2ter

than 2m.
Nunt:' anticipated - some
trapped :lurb,ce draina~

rtl.:7o}' be present.

Soils of Low
Leachinf,
Potenrual.

Area recorded as free from
drift. Reto;dual soil!' truly be
present anticipated to be

c.<2m

Anricip::ircdto bt:
>cAm b~.

Groundwafer not
anticip2red.

N/A.
VarUble; low &

moderate.

Anticipated to be c.>5OOm
thick.

Anticipated to be
c.>500mb .

Anticip.litcd ro be at depth
within the solid ~I '.

Minor Aquifer.

Report Type:- Phase 1: Desk Top Study Report.
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5.0 Conceptual Site Model (Conl'd)

5.2 Geotechnical Consideratioos: ...

A summary of the porential foundation options for the proposed development can be seen in Table 5.2.1
below.

Table 5.2,1
Foundation

T
Strip & Pad" .•

Anticipated Depth I Max. Allowable

Generall)' anticipated up
to dm begl, (min O.75m

bfgl). May ineorporate
mass ucnch fill or the like.

" -- ••• _ ••• I •• _

Generall)' O.6Ombcgl
based in made ground or

within natural strata.
-D;t;~~'f~~-~G;~~;i-
__ •• ~~~~~~~~~:_ ••• __ I.

c.>IOm.

bf~1 = Below fmished ground It''n'I, bc~1 = lklow curmll ground len!. # . MaXImum Olllowablcbc2nn~ rU1:'Ulues should :lk'2~'11be :l.crur,ucl~·
lktlTmincd from intrn.q\"C ground i.nn."'Slj~fK>n works.. • ~perial curuiJcration lihoulJ be nude wrn:rc founJ:ltion'i stradJle thc oUC:U of Ihe pond-t
:11:an inCrL;l5t in fnunJ:ltinn depth \\;111><;required in tht.-,:c are;I.I;,

:\nricipated to be
c.80kN/m'-
c.300kN/m'

Deeper excavations l'll2y be required if
non-competent groWld conditions arc
encountered (i.e. deeper areas of made

ground) below the footprint of the
.......... .l'~~E?s.~??<.':~!'?p_~.t;.. _... _....

Generally not anticipated for this site...... ··~:40kNi;;';·i:···"·
c.80kN/m'

.- - -- - .
Detennine from

..~~?~?!~:~~~~~~.??:.
Anticipated to be
c.> 300kN/m'

A summary of the main potential geotechnical issues and hazards identified for this site can be found in Table
5.2.2 below, and should be considered if future redevelopment is to take place.

Table 5.2.2
Issue IHazard

Variable Made
..,.;.,<:0.~~C......
• ",Relic sub-surface ...-.
.. strUctures} fcarures
•

·St~bilitY~f~~~~tf~~~'

"shill;';;" <:;;;;';;';k;;~.
·T;';pp~dscif;~~';;;;,~.
.;.C~';ttcl'~i'S~~~~···
..._.... ~1?~:'lI"w.." ..

ShollowCoaJ
........ ~'?~~ .... ;...

Shafts and AdilS',." Aicii~~;';i,;g;c".....
••••• - •••••.•••• .j••••••••••

~.

Prom' on Sjte?"'9 I No
Yes .

....................
Yes .

Yes.

Impact on Dc:ycJQpment

\7anable made gTound mar be present below the site area.

-- __ __ .
No..__ ...._---_ ..... __ .
Yes.

....... - .
Yes.

.._- .
No .

- ..- ..._-_. __ ..._-_.
No.- _--.--- ..
No.

.-- ----_ .
No.

_ - _ - - - - - - - - " " ..
Relic foundations (bwied structures) are likely to be encountered on site,

associated with historic farm buildings and warehouse structures. The
pond features ,,,-ill need to be drained and adequately backfilled to avoid

. ••.......•. _.... _... __... _.th~ .c;!~~~9~.C?f .s.C?f!.sJ!?t~: .. __... _.•. __... _.•.•.... _.
~Iade ground and 'non-competent' deposits may be Wlstable and requiu

. _ _ _ _ __ ~.~~9..~!~.~a.t~.~~.~~P.C?~· _ _ _ .

. ~~~~~ Rt:.C?~~~.t~.r. !~.~?t.~~~!p.a.t~.~: .........• _ .
Isolated pockers of trapped surface drainage may be encountered within

_...._...~~~_KI~~~.~~P?S!!~!~!~.C?~~. ~~~ !J.1_ ~~fl~~.t.~~!1.~~.C:~"".""
SW'face drainage anticipated to be present associated with current and

.. _•....... _ _ hi.s_t~tj~.~~!~!~E~~~~~.C?J.1_~!~~:__..___ _..
The site is not considered to be at risk from shallow coal workings.

- "N~'~;d~'~~'~r;h~ft~';;;d'~ilit;'~~~~d~d'~.ili~'~.;'-""""".
.'N~~ '~f';;d;~~~i~·~~fi~~~~~·s';i;';.;ti~fp~t~df;;;~-;i;~'-H~;;~~~:'it

is recommended that reference is made to the LA for their comments .
...·Th~·~t~'i;-~~'t'~~~;id~'~d'i;' .~. ~~.ris'k·;~·iI~·i~;;;ri';~~·;,~.;~~~...

without defenCe! - reference should be made to the EA & LA for their
comments. However, given thaI the site is greater than O.5Ha it is likclr

th2t a Aood Risk Assessment ~ will need to be carried out.

Report Type:- Phase 1: Deslt Top Study Report
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, ,

..~;.i;.~;:J"h,;i"

._.... ~p.?!-~•.......
Unknown at thi!>

staKe.

Generic: Toxic and Phytotoxic :uulytes with some
non-organic compounds - typically: .An.cnie,

Cadmium, Chromium, Lead, Mercury, Selenium,
Nicke~ Cyanide. Sulphw and pH value •• hould also

he determined. As~stos "hould be allowed for due to

_ __.__.~??~_~~~hi~!~~~~},:i!~.';1~~W:'. • .•••
Mineral oils, TPH's etc .

5,0 Conceptual Site Model (Cont'd)

5.3 Ground Contamination (SoUrcCD); -

A summary of potential sources of ground contamination for tbe site can be seen in Table 5.3 below.

t a risk with

Affected

TypicaUy compri.,jpg
disturbed natural soil. with

anthropogenic debris.

••• 0- •• •• _ ••• ' 0 ••••• - -"A;'~f;;;~~'--_.-.._--.._-.__ .

.-'A~ri~1p~t~d--;;d~-pth-~ithi~··-

.. _._.__._~?~_~~!"lIY." __.._._..
Gmund K'lses.

- -NiX:···· -. .-., -- - --N i;';:' -.------ -.-.-- - .
.. - 'N/X:······ --.. " - - -'N/X:" .-.. -..----.-- --. - -.

...... 'N/X:·· - -- ---.-.-.- 'NiX:" --- -- - .

...... "NiX:····· - .N;;~~~~~~'~f'~~-p~~~ti~~'id~~rifi~:~~~):~~t'

. _ __.. ._.. _:l:.~~.,:ip'~~~~_~C?.~~. ~ .~W!i_~~~~t_~~~'!~_!?!.~s_ ;;!~~'._.__
%ole or site. Generally not anticipated to be a siWtificant issue ror

cion. this site.
,. - Ili5torical !lite:U."C5corrcspondin~ 10 D.o.E. Classificalion of ComarnirurinK Industria; (Ma)' 1991) & CLRB (2n02).

5,4 Migration Pathways: -

A summar)' of the potential migration pathwa)'s for this site can be seen in Table 5.4 below.

Tahlc 5.4
.Ayailable lor Sits: I;:
... Plausible"Route

"

Yes - soil and dust
.... _..<l~!~d):... _...

Yes - soil and dus[
.__._--~!~:._. __..

Yes.- ._ .._ ..._.- _.- ._._-_._-
Yes.

~..~
End use classification (&sidlntial withplon/ lrp/ake).

.-.---_.-----.-.---Wh~~·~~~~-~~-;'r-~~;;p~~d-~tth~~~f;~~:·--..--..--------.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~£~;£~t~~~~~~~~K~~~p~~~~~.~~~~~~~~~~~
\Vhere sources are exposed at surface: level.

-_..-_..--N~:--.----..- --Ai·dili ~~~.-~;;~~btii~.~;-;~~~btii~.~~~-~~.~~~ti~j~-t~'d-t;; k-
. . .. _.. _... _.. _.. _ . P.~~J?o~.~!?!!_t.I!~.~i~~_~~~ .t£ ~ _~C!!l.~~~.~.~.~.t~_~!~..s.~~~~.~?!~.s:_
._. ~~!,;......... . ~.~ .S.C?~~..s_~.~~~~~!?.~~~.c.~~!~.~~~~~~: _.._

No. Shallow groundwater is not anticipated [0 ~ present below the site.

__..... _._...•... _._.... _.Q~~~!~!_i..s. ~~?.l'~~~~?~.E~~C;!l.t.~!.~~~~~ .t.~~.~<!~~KC:C?!?PiY. .•
No. The made KtOund is anticipated to compri..~cdi.~turbed I12roral str:am which

will have been insitu for [ee than 70 ears.

Report Type:- Phase 1: Desk Top Study Report
Project:- 0~34 - Knabbs Hill Farm, Thumscoe.
Prepared For.- Mr. Simon Frith.
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~"!"'!Cor Comment.

5.0 Conceptual Sjte Model (Coot'd)

5,5 Sensitive Rrcc:ploC!j _

A summary of the potentially sensitive receptors for this site can be seen in Table 5.5 below.

Table 5.5
Scnsjdyc Rcceptor-

Yes.······.;;l~·.···,·,
·· .... \'"c's~···'"...", ....",.,.

Yes.

.... , .... " _.. , .. ,~!t~_~!!~'!1.t.~·.~~~.~t.?!.t.~~!.t!'.t?~ ?~.~~~!'R!~~~~f.l!1,C:_•••••••••••••• ,.
•••••••• I ••• , •• ~!.~~.~I)~.~r.a.t~,~!~,a,t,~z:.t;'~~~~~.(!~!~~i.l'! .a.~~~-::~.t~).!~~.~~t~;, , ". , ••• , •• I •

.""",...".."."'"~}!~,~.i.f!t.~~~:!!!l.r.~~~~!?.t.~~'Y.l:I?r.'!!~!~..,""""""" ..,..
If m.k-vc1opment OCCUr'll comrructton workforce willlx- potentially 2t risl4 2lthou~

•• , ••• ,. __ ." _., I" , ••• 1' ~~P.~~!~.~!!~!.~~~.~~~Y~,~·.~~?'!:_.,_._ """,,
No controUcd waten; within a p1:lulliblc miJ.,rntion dilltlncC'.

- Current Sill: U,crii:~::::fr~~~~~~:::::
FUhJtC Site Users.·,·u·....•····r' ... ~....

Consituction
Workfooce

.. e;,;;tt;'ii&i\v;.;Jci:·
Surface water

':C~~tt~lkdW;trn:"
Groundwater

I' 'F~ru~-V;getatiOO.,
('..over

................
Yl·S.

"2.~;)~P;,~ds~~~.;~~~rd-;J.~~.;ii~: '~h'ich~r~'iik~i}··t~;·ht=~·s·s·~i'a·t~d~th~tOO~'~~~.~;~:
and are to be infillcd for the proposed devdnpment. No orhl'f controlled watc..-nt

................,_ i~~:r!~f~~_~~~!~.<l:p.~~~i?I~·.'!!ihOf.ll.~?!l,~}~~~l}~~;._,..__ _ ""
Future building material:' may be ar ri:,k wht.·fC the}' come intn conUet with

cunt~min:ued m;ucriak
... -Xdr3-C'~i'~it;s.~.~~br;~-t'ri~i.:·if;;~~o;ii~c';~~~i~;~'t~.~~~~ifi~it.~il;; ~~bik';~d7(~;'-.
. ___ _ _.r~~~!~!~.~it."!?~.~l}.r~!~~}'~.~~~,:1.\:~!~~~~: ' ..~._.

.\ny future landK:lpin~ will nccd to take into :accounr thl' Il"vc:l~of cont:2minants
RosenI on lIite.

................
Yct'.

........... .....
Yc..os.

5,6 Conceptual Exposure Model: -

When considering the existing site. a Conceptual Exposure Model (CEM), identifying the future JOJln-t-palhwO)'-

f'fff/Jlor linkage for any ground contamination present, has been developed for this site and is summarised in
the Table 5.6 below.

Tahle 5 6.
5ourec(.) Path,:""Y(s) RcecpIOr(S) Route Comments

Available?-,.
•• I T;;~;portatio;;. ......""fu~;~;;'-'.,.',.. Site Classification:

,~; c Mechanisms I\ledium Ruid,,60'tvilb Plalll UbtllJ:.
Mod. Grouod Du-ccr contact SOil" End Users. YES Pollutant linkage (PL) a\'ailable
(Who!" of Site In"'''f'Sbun, (l.imitnl) in arcas of privare ....:1rdens.
t 'ho: spolS~. l)(:rrnal Contact & plant

Cno:,truetion YES Durin~ :any C()f\strocn{JO- - upt2ke.
Workforce. lltandard PPE will be required.

oe: ..
HuilJin~ YI~~ Possible a~n.·ssion where, ..

milterials. ouremls come into conbet with
.,.~::: m:adl' IlwunJ (i.e. foundation:;)'

Made Ground \X\nJ / ,\I~ End Users. 'T~~ Pollutant linkage (llL) available
(Whole of Site \~()btili~:atinn Inhabtion of vapour and Q.miteJ) in are2S of priv2te prdt.'1ls.

!~r~ts'): direct cont::let \,tith dusr. .•...
<:onstruetj,;m vr~~ DurinK an)' construction work

:~ .. Workforce. ""ndanl PPE will be required.
M2deGrouod Ground (;ase:; '\I~ End Users. YI~~ Pollutant tioluge (pl.) avaibble
(Whole of Site Inh2btion of ground .,-rases. in buikJin~.
+ 'hot Sp<llS~.•

~lade Ground Surfacc inftltnriof1 WATER, Adjaccnt YES Polluunt Iinka.ge (Pl.) avaibble
f{whole of Site & dillcharge from sircll & dc'T' Q.mitcJ) where no ham cov(,'! is present
+' 'hot 'pO",!" dama~t:"lI surface groundw:ucr. or k"2kin~c.lrainaKC allows

df:lifl2~ lIurfacc water infaltf:ltion.

Report Type:- Phase 1: Desk Top Study Report.
Project. 08-034 - Knabbs Hill Farm, Thumscoe.
Prepared For:- Mr. Simco Frith,
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6,0 Conclusions and Recommendations

ft ...~I .
... L

6.1 Qualitative Geotechnical Risk Assr8lmentj -

Similarly, if a change in the end use occurs, then a reassessment of the soum,pl1thway.T'Cttptor pollutant linkage
should be carried out.

A summary of the anticipated potential risks associated with the geotechnical issues and hazards identified for
this site can be seen in Table 6.1 below. The following general definitions for the allocated level of risk(s) are
as follows:

NEGLIGIBLE: . Not considered to have an impact on the current use or proposed development of
the site.
LOW:- Unlikely to have a significant impact on the current use or proposed development of the site.
MODERATE:· May have a significant impact on the current use or proposed development of the site.
HIGH:- Likely to have a significant impact on the current use or proposed development of the site.

Table 6.1

LOW
CowmeatsLevel of Potentia] Risk

,.,~-
. "! -'--'St;bjIi~'bfd~i~iib;:;;''-' --...-...-.LO\V--..... --..

----Sh:ill~~G~6,:,;;~~t~~·--·----------L(iW-.- ----
.-'T;"pp~dS;rla;:~~t~;'--.----.-.--'Lej\V---.. --.. --

, ' ";l '.. ~.,

----.:C~iit¥';I;;fS~f~~~----.. ----.-----i:ej\V--.----' ---
Of. ~ ~:.: ;.:.:!?~~.~:.' _ .

~h,Jillow~al Workings LOW
,

--,. --"Sh,;jj;'.-,;J iili;[':,: .;:,..... -'NEGLIGiBLE"""
--'·--:~~~--';:';i';iiid.i----,.-- .---- -----iii\v ----

LOW

Variable made ground may be present across the site a.re~

.~~'Y.~:~!j.t.l?s.~~.~?_t.~~~.ip}~~r:~.~<;? ~~p.r.c.~~~!.~.~i~f1.~~.t.~.s'~"
Relic subsurface features are likely to be present associated

with historic use as a farm and current site: use: as a
factory/warehousing. 2 no. Ponds are also recorded on the

site.

~~~~t~i~~~~p.p~~~~~~}~~~~~~f~!~~~~~~.~~Yi~?~~~~~)?~~}~?~~~~
· ~~.3}}?\y.8!~\}!l.~~~!~!.i.s.~?!_~.~c:!p?_t~~.. . _
Not anticipated to be present in large quantities - should be

· _.. ~~_s~):_~~~!_'Y.i~_~s_i~g.~c:t:J:lP_<?~~'.P.~P.~E..~f.~~7.e.s.s.~1]·:...
Standard surface drainage systems should prove adequate.

...... ·Th~·ri~k·fr~~'~;;;~~~;rd~~i~h~iI;;~~~~~"c;~klt;gs-i~--..'-
considered to be low.

:~:~~::::::~?~~:r:~~?!~~~:9~r:~~~!P.~~~~:f?!:~~ :~(t~:.:::::::~:::
Not considered to be a significant issue for this site.

reference could be made to the L-\ for their comments.
·-.'Th~'~i[~i~-~~t~~~~id·~~~d·t~;b-~;t'~i~k-t~-iI~~~g-f~~~---.
rivers or seas without defences - reference should be made to

me E..-\ & LA for their comments.

At this stage, taking into account all the above issues, if the site was envisaged to be redeveloped the site has
been assessed as having an overall LOW to MODERATE geotechnical risk, associated with the potential risk
for relic sub surface structures and the ponds.

6,2 Oualitative Ground Contamination Risk Assessment: -

As can be seen from the Conceptual Exposure Model in section 5.6, there are some direct and/or indirect
pollutant linkages and pathways available, for the potential sources of ground contamination present within
areas of this site, reaching potentially sensitive receptor(s). The final end use for this site has been determined
as &sidential with Plant Uptake. A summary of the anticipated potential level of risk associated with the potential
ground contamination on this site can be seen in Table 6_2 on the following page. The following general
definitions for the allocated qualitative level of risk(s) are as follows:

Report Type:· Phase 1: Desk Top SJudy Report.
Project:· 08-034 - Knabbs Hill Farm, Thumscoe.
Prepared For:· Mr. Simon Frith.
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LOW

CommenD

lie
6,0 Conclusions and Recommendations (Cont'd)

6,2 Qualitariyr Ground CQntaminatiQD Risk AsS(SSm(Dt (CQDl'd): -

LOW:- Unlikdy tQ have a significant impact Qn the CUIIrnt use Qr proposed develQpmrnt Qf the site.
MaDERA TE:- May havr a significant impact Qn the currenl use or proposrd develQpment Qf the site.
HIGH:- Likely tQ have a significant impact Qn the CUIIrnt use or proposed develQpmrnt of the site.

Iabl( 6.2
l(ycl of Potenrial JUsk

····· .. ·~iOC)EiiATE·.. ····
.-Th~·~i;~·i;·~~tly·~;I f~~'th~~t~;.;~·~d-~~g~'i"
... .__ ~t.~~.~Q.~..~~~~~~ .~~ge>: _ .

Site intended for furidtntiol ",;thplant upl4lu (with some

............_.._ !':~.~!!fE~~!~.~.~~): _
If redevelopment is cnvisagt:d the main contractor should

... _.~C?~t. ~~~.~~~~~~}_~~~_~~t.~~!~.i~.~~~~~1~:.....
Rcsidcnwl howing considered high sensitivity, however at

this stage the generation potential is considered wry low
with made ground, anticipated to comprise disturbed

natural strata, the only known potential source (ClIDA
C66S .

LOW

.-----L;~~hi~.~["~~~t~-t~~';;~t'~~~~id;~~d't~b;.; .

......... .. .5.i~~~_~!.i~~~c:_~t?!_~~.5.i!~:.._. .
No significant 'hot spots' anticipatC!dat this stage and the

leaching of contaminatC!sis not considered to be a
significant issue for this site.

However, if any 'hot spots' or potC!fltialsources of
contamination are encountered during the ground

......~!~.s.~~.~?~.E~_~~c;.~~ .I.~~~!_~L~~_~.!.~~~~~~~-,..... _
Groundwater anticipated bC!ingat depth within solid

010 '.

LOW-MODERATE An)' materials to be removed from site are likely to have to
go to either a Non-Hazardous Landfill or a Hazardous
Landfill. Once waste materials have been identified for

e1isposalto landfill, full Waste Acceptance Criteria (WAC)
tes' should be carried out.

LOW·MODERATE Significant contamination is not anticipated on-site,
however, sulphate resisting concrete may be required

along with protection of plastic service pipes, if they come
into contact with an und contamination.

LOW Selection of tolerant species may be required - can be
assessed by Landscape Consultants following results of

intrusive investi tion works.

At this stage, taking into account all the above issurs, if the site is envisaged to br redeveloped the site has
been assessed as having a generally LOW to MODERATE level of risk associated with ground
contamination on this site.

Report Type:· Phase 1: Desk Top Study Report.
Project. 08-034 - Knabbs Hill Farm, Thumscoe.
Prepared For:- Mr. Simon Frith.
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6,0 Conclusions and Recommendations (Cont'd)

6,3 SummaI)' or Le~8lariye & Rrplalol)' Cou8idrrarious: -

Tablr 6.3
PART ItA - EPA (1990)

The recommendations for Phase 2: Ground Investigation works are as follows:

6.4 Rc;commeodatioos; -

It is unlikely that this site will be delligm.ted all 'C..ontamirultcd Gnd', however further
invesrig:ations rmy be required to confirm this. Reference an be 1T12dc to the Local

Aumori for their comment'll.
At present no known problems assocUtcd with lltatutOry nuisances. Provided sati."factory

remedl2tion is carried out if required and good 'housekeeping' is observed, no future
roblems arc antic· ted.

At present no recorded or detected pollution iocidcou have occurred on "ite. Future
liabilities "hould be negligible if sati.~factoryremedioltion is carried out where requital and

'housek in' is maintained.
It is not known if the site is affected by non-02tive invasive weed specictl Le.Japanese

Knotwttd etc. Site awareness during intrusive investigation works should be undemken.
Failure to identifv m.a , dill . e and avoid off~site . tion Irul ')e2d to rosecution.

At present no recorded or detected problems arising from this site. Future liabilities should
be negligible provided satisfactory remediation is carried out, if required and good

'housek in' is maintained.
Thi.<;site docs not lie within an area currently recognised as requiring IUdon Protection

measures.
Although considered very low risk there i.<;a potential for ground gas production from the

made und that is antici ated to be on the site.
The site lies out with a Zone 2 & 3 flood risk from Rivers or Sea. However, given that the
site is ter than O.5Ha a Flood RU;kAssessment is antici ted to be r uired for this site.

,- • <.

May be a suitable option depending on site access,
However, if site i.<;in continued use it may not be possible to excavate trial pits under the foot print
of the existing warehouse building and ~Iong acce-ssroads and areas of hardstanding therefore, an

alternative ma\, need to be considered.
A series of straregically positioned boreholes to ascertain bearing capacities of the variable soils
(made ground & naruraQ and to collected samples from depth. Smaller drilling rigs would aUow

access within buildings. The depth to competent strata should be investigated immediately adjacent
to the nd features.

Not considered to be rc uired for this site.
Not aotio ted - to be assessed durin field works.

Proposed development is for frsidmJioI JPith PId1lt Upto/et. high sensitivity end U~. with a genef'2tion
potential for this site assessed as: Veryuw. Therefore, ~s monitoring is required for this site.

Based upon the above cbssifications the minimum requirement is for 6 monitoring visits over a
minimum of 3 months (IRIA C665 .

Samples for end use risk assessment. Allow for generic testing with lC2chate testing 00 selected
samples recommended etc. Samples of groundwater/trapped surface drainage also to be tesled (If

recove
resent2tive sam les will be selected for technical testin .

Supervision of works, fuUinterpretative reporting, i.e. Phase 2: Ground Investig.l.tion report
inco ratio a Level 1 Risk Assessment in accord~ce with CLR 11, etc.

MaterWs thou tuvc b«n identified for disposal off site may require further testing in order to
cbssi these materials for Waste Acc tance Criteria. A .

A Rood Risk Assetlsment is anti· red to be uired for thi... site.

End of Report

Report Type:- Phase 1: Desk Top Study Report.
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APPENDIX I
Site Location Plans,

Existing Site Layout Plans

Aerial Photograph

Proposed Site layout
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Aerial Photographs
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Proposed I Site Layout
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APPENDIX II
Envirocheck Report EC24103621-1-1
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Page1/3Coal Mining Search Report
Incorporating Cheshire Brine Enquiries

13 Feb08

serial Number 221967

Client detail : CoalSearchPlus+ by David Bellis Consulting
Surveyors
8 Mornington Terrace
Harrogate
North Yorkshire
HGI 5DH
(OX720352 Harrogate)

Tel 01423 529911
Fax 01423 529922

ARCEnvironmental lid
The Rivergreen Centre
Aykley Heads
Durham
DH15TS

Practice Principal M J Peace SSe PgDip FGS

Property details: Your reI: 08· 034
Purchaser:
Vendor:Knabbs Hill Farm

Clayton Lane
Thurnscoe
Rotherham
S630BG

In accordance with your instructions received 11 Feb 2008 we have inspected plans and records of
coal mine workings and have made enquiries with respect to Cheshire brine extraction in relation to
the above property and can report as follows:

I.SEAM DETAILS FOR PAST UNDERGROUNDCOAL MINING: In relation to the property the undermentioned
seam(s) have been worked within the likely zone of physical influence on the surface.

Seam Deeth fml Sect fcml Date Remarks
Shafton 145 213 1930 Subiacent
Newhill 391 144 1986 Adiacent
Meltonfield 406 127 1939 Subiacent
Too Beamshaw 447 50 1973 Adiacent
Low Beamshaw 459 91 1967 Subiacent
R.orn~lev <;59 1!'l0 1!'l::l::l ~lIbi"r"nt
Parkoate 786 140 1965 Subiacent
511 R75 101 I!'lR4 c:" .

2. SEAM DETAILS FOR CURRENT AND FUTUREUNDERGROUND COAL MINING: The undermentioned
seam(s) are currently being worked, or licenses to work are being determined, Dr have been granted to work,
within the likely zone of physical influence on the surface in relation to the property.

Seam Deeth Iml Secllcml Date Remarks
Coal in reserve· no workings
currentlv elanned.
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3. UNDERLYING GEOLOGY:

The property is situated in an area of Middle Coal Measures. shales and mudstones.
Conjectured faulting at surface.

4. OPENCAST COAL MINING:

PastOpencast Workings: The property is not situated within the boundary of a former opencast
coal mining site.

Present Opencast Workings: The property is not situated within 200m of the boundary of a
currently operating opencast coal mining site.

Future Opencast Workings: The property is not situated within 800m of the boundary of an
opencast site for which a license to extract coal by opencast methods has been granted or a
license to do so is currently being determined.

5. SHAFTS.ADITS (MINE ENTRIES)AND ADDITIONAL INFORMATION:

We have no knowledge of any shafts or adits within 20 metres of the property or the boundary
of the property.

There are no tips or lagoons in the vicinity of the property.

6. NOTICES IN RELATION TO FUTURECOAL MINING ACTIVITY:

We have no knowledge of any intention to work coal by underground methods, within
influencing distance on the surface in the vicinity of the property, for which notices have been
issued under the Coal Mining Subsidence Act 1991.

7. PAST COAL MINING RELATED SUBSIPENCE;

Our investigations have shown no evidence of coal mining related subsidence claims in relation
to the property in the past 10 years.

8. CONCLUSION (COAL MINING) : In the light of the above facts we conclude that in
relation to coal mining:

Old workings are present but all settlement is likely to have completed long ago.
In our opinion it is unlikely that coal will be worked in the forseeable future.

COAL MINING RISK LEVEL: We recommend that the transaction is treated as :

Abnormal mining risk, severe damage possible -
If development of the site is intended then it would be wise in our opinion to undertake all
necessary enquiries and investigations prior to the commencement of works.
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Please note that the overall coal mining risk level above Is based upon an assessment of
the detailed Information contained In the body of the report. The risk assessment must be
used in conjunction with the detailed report.

CHESHIRE BRINE EXTRACTION INFORMATION;

The property lies outside the Cheshire Brine Compensation District as prescribed by the
Cheshire Brine Pumping (Compensation for Subsidence) Act 1952.

With respect to coal mining there is nothing to prevent a claim being made under the provisions
of the Coal Mining Subsidence Act 1991 and subsequent legislation, but it must not be inferred
that the Coal Authority or their licensees will necessarily accept that any damage has been
caused as a result of mining subsidence.

If you require any further information or amplification please contact CoalSearchPlus+ on 01423
529911 or via our website www caalsearcb plus corn.

Note:
This search report is based upon plans and records currently available from third party
organisations and the CoalSearchPlus+ mining record database. Third party organisations
reserve the right to vary their proposals and intentions as to their future mining operations
without prior notice save as provided in the Coal Mining (subsidence) Act 1991 and the Coal
Industry Act 1994.

This is a Coal Mining Search Report and is not to be interpreted as being part of an
Environmental Assessment of the property.

Wecannot be held responsible for the accuracy of the information provided to us by third party
organisalions.

The information and/or material supplied is composed from data based in many cases on
measurements and records of various standards of reliability and age. We cannot be held
responsible for the accuracy of such information.

This report is prepared in accordance with the CoalSearchPlus+ terms and conditions .as
oublished on the CoalSearchPlus+ website (·,.w... coelseerch.pltls.cofl'l) on the date of Issue of
thiS report.

Date : 13 Feb 2008 Signed: !M. J. Ptau

10copyright M. J. Peace- March 2006.



APPENDIX III
Coal Mining Report 221967

BGS Borehole Logs

SE40NW10
SE40NW94
SE40NW122

Report Type:- Phase 1: Desk Top Study Report
Project:- 08-034 - Knabbs Hill Farm, Thumscoe.
Prepared For.- Mo. Simon Frith.



__..~ ... _ .... '" ..__ 3·Q:Z '2/... ._ i!~.. __

r "reA. .,,:.u. I..:..(~~ .4-..:_ .. Ie~C)O.9! ._L4.3 -OS ~/. 3.__

'__ -"' __"_~" ._. __ _ _~.:lfJ_ :12 '/ .,g--:q; ~1I~_

""~h_ i",' ~ ~ 4/(,0',,1,-.-/ {.,.:.~,"'-"""1< 1~·..'t3 fJ...lL .J9~·0i1. j,.,t~_.":
.... ~ 0: ~'" ~1 .. _.__ • '1.:..35. 30_ W_.J1.3 ·.6~.~I" J. ._

I.,. ' .' . . f$ 7 18]-",":._"_ :::.<_ .. If.l...~ ...1t... '.~'''t_,.4.,;.,,.,.._(''' 'J,. 9::"'.q. U.:. ,,~ff '
hooYlle l:tlJ'

_JL.:.. e-i.', .i...... _ ~ __ ... .. _ ... _..... _~.:~2._ !..:L a ~o:3'''--~f''.F._
I '_ _ ... !. ~ 11~(~Jt!- $__ __ .__ . L.F.k.A. ..J!+·U 0.30 'I _

_ ._ .... _._ .. ~. _.f.,.': •• t- _5..- ...._.._._ J':1t.. :3..L. ~~:).l -- 1. __.,- -"1'"'' ; .__I,1,;...r __~~._ --.--- . ~:7L. :I.• .!t..._ ..3~d2... 'lL9- L -
__ ••... t ._._tJ..~.L'-~ ". _ ..._... __..o...:1L .~.. ~'1'_~!1'J ~ .._

_ _... ._ .. K~,.:!l .•"'. s...._ ...... ._ ..O.:SJ. .-' I". .• .3S.J .'i(; m If.--
_ __ . .• ~. Ke.-..J-'.J.!:".!..'. ~. __ .. _ .. _+_Q:S3 . ..!... '1-- ~'lf.~~.l 10.._._

-'-'t ..- .{---:~..!'~~;~ /'.:--'--.---.,:I,_·_Y,", .~-:- 4'M' I$.!£~.L ..-
_ .... . ~ . ... ..__ .~'"_, "- .~_ ~_ ..5..2... 41J~ rL~~:;__

f 3 t. .'--.....---f---.. i' S~~.n-L{JJ .• 'i..,. ,}. ..1."4-. '" r; ..!t'f8.$f". ---

__ .. __ ....... _.. ~_..,~_~'!o;-.-I.:-J h...:U J-J~,;u,1+3__~2.f' ll/~'~.~._

_ .._ .__ .. .._.......+ .' t:.~.H::.c.,.,./ .. '--r.;;- .Q.' ~ . ..!. 17 ~~. O'j ",.,.. •

_ ...._....._ ... ..-.k~,~,#,~, .~~L _"<13 f.~_ ._."8-0~,,~11 ..

._. ,_._. ~17''';-{;''-''' 6:<1'1 1-... "'-J.:o~~~~7
__ . _.. _... .v'~ 1w.-rl,.,.4.~, i-~'-"..-..I,oil ..J?:7L.~ L... ~ ..!J":: ~.!'7-- -
.._.. ... . ... _ . ~t..._~ . ..,-YL oJ' ~ .i/,'!d. Jt <? I'72..~1.~~4__
_.. ._. .~_~ ~_ J~ 1.210 ~ '~J~~I.J. ~ _

---- .. --- "_I" ._- ... 1 .~!t:t;-:::-~~.. . _1,.lJ:n ~.IJ bQ,.· "1~l~.!L_--_ ..- _- l..... ... ..If-. --.~ - .- _I' -', 1:2.~II 061 1I. -

_. __. . _I3.&.- • {.J...fr .._ __. .... _ - 12&' aid :~ 7'L.

~-.......
.-II • t:tt!£ '1',

Mape: One-incb -iJ-.. ,Bi,,·iDch :z 711 oJ

Height above 0.0. L!1Rjt.. Lntitud._~l· 12' .,

CommunicaW by '~, !t:r..r. :eM afit4' 11'19 9." ,
~ .. "b!~"" •Mad. by _
, .

Co t ". "J. . ,. _......_ UDY ..~ __

LoDgitud.~~.~ _

Dau. ofSinkiDjf "7"7]; ~ '9-:1'1. __~
____ . ~Dipof Strata /.;., (5 If, _

Dopl/l--

... ~,~
.J::.:.~.~

---...__ ..._.- ..... .. ..._._.. .._-._-- ----+--+-t--- +-+--
\ ---_ ..
, ... ~



,,.

~:- ... .' ..~."':~-'r - iT" .', i
;"o''''I[''t\l~. . 1."'1 ."'"
MOI,I.c. .. ·"fQN MA'H C OL.\." .... .,

E" (N •. 1....... "trT) S"'T'Otl1
l ....T1)

~r"'. ""'"0
"73 -"1' 'TD 8A''''L'!.'''
1iii ,~ - IIIIII:u TO NG"'a.Nc.L.IPI:I"

loot A.O.D.

:~

.', .
. .. . . .

....__u .:_:...:...l....:~.a...... '" ._- •.._-----~~.-"-~._._ ...-.- --.~--..:.
',:: : :!',
'.: - '. :...:.,;:., ..

'1100_--

.-
"'-"0 - ----~=---=:-_. 0

-.

.,. --.-- ..-

,... .=-r---- .-..~
British
Geological Survey

C All richtlt AM ~rVAtt hv thA r:oovrioht nmnri,.tnl"lt"~l" •• ' ,..., .• <:>"' ..... , M<' ..... ~O"'" ,.



1
'I _.

••Bl3S
~

British
Geological Surve'j

.j.
' ... "

'."

Ho --
-------'""-

.' "IL. ,-

~.. ------=-==
----_._--

••• .. - - -----

-- .. -.

.~o
.~ -

I:
,

:1I:
I·

1).0

HO

•••

"lO~--

.. ,~

----
H •• 0

roW'NTON PO'ITEkY ......, .
I •... , .

",.. ".....
•

".



i'

w..:: •.,.
..- .•.-\._- _ ..

,... ------

n.

.~.. '\~'

T\oJO FOOT

•

--------
--------

• ,I.

. .. ,"

..,........
<r; --.' .. -:;...~ \.,-

.... :-" :._.

'
~~r"""'"1,1'10

----
!--.-:----i----'~·~..~-'~=

. ik'eNn: 1\1,,, .iii-i-.-i"'i-.-....... C I' ••••

.__:_---j-i-1oll<>
lOW BtAl'I~~>l

British
Geological Survey

C All riohtK AM rAlUIU'VAdbv the r:onvrinht nmnriAtn~ 1~f=.4tlNW A.I 10 1



I • -----.=
....: .. '.

- .. _.

.. ..

..
,

.1.Z.A.I<··_ .... =i

---
_____ .!,Ull ._, .. _

! .._-_.-.i ... _
j

I--1------·····

.j

I
j

British
Geological Survey
".'vMM "'~'.Q"'"~,or ". ",.-" lO'''''IO

'---j



l r, !
I.. I.

J:EHTON to""':

--_.-.

~:.j,oO .. ",,:~~.

British
Geological Survey

.' t.

-------- .,; ... ~.~. '."!,,
& r......., ,•......
... , )4'"... '".... ,,""' .

", .------_ - •... _ _--_ .•...... _-_._ -

e All rinhhl A'" ,......"rvNt hv thA N"lnvrinht nrnnriatn ...



'j!

..,
:,i ? LIOC".5rT

",

British
Geological Survey

, -,-,-,

..... . . . .

'1.0.0 .:~: =::i-:~
.-:-~~

...........L",--,,";-I .iI)

"

-..-... ...
.......... ~........ I.......tf.l~...·.:--- ---

:s..roio ' ".. ,.....; .
,..
!

"



.Y9'~$r"E 1.1$ !Iw ~E.40 "''''/10
HO\l.~f'"0ft04 MIUN C.oLL\C", 1,7\-1.7. "0 .".NSL.• ..,

ilo It<t'-~rl UC.T:lON '"." -",1 To T><Ol.. CLI~~(
nilll:t"1 J-' ..- ......"--" - ..._.-----'---:---Tlll)'-J(; b.1l.

----
),-":),0 . "

;. ~_J~,2.

.A'N~LE'1 I.S~O

PUN~I'"

-, .....

British
Geological Survey

w,. .

fi-'.....

~~~~~;.';-;::._'-....~~ ,.,,----------------_.

----r----.-.-- ..- --.~_.
!.

_ .._~
-----

"=-

---- .....~,.·o~
..-.".. ,_ ....,"...

1iii1" ..<',.,•., v' c"""._l

..- ---

... "

'-"- ." ................ ,.

r~l=~nNW RI in 1
.... , , ••"" .._ ~ N· ..~.



(

'.

"'\1.1.,

... - ..... ", 70
1•• '" .. ~ -.,.

',275 Nil
5<n inn 01 .. ._._.ID.IJO.ll'l'Qll ..JlA~ (;Ql.l.lfJlI. .."' _.~ (',;,.."" Shoo' on. QU,)

-0 42 n-d.·~-lIIld. llal'lhQl. . __.__..--.----- --" A.. . -0-.. .- . -~ " ,~ liE 40 IiV
Pu'('Os< - -.---._ ..ro...Prllv.-.1h.-lllIIl.ll ...S........_........-........;5.-;.._. I"', &rId, _, I Qt,.)

•••••••• _ •• _ •••• _ •••• _. __ •••• _ •••• _._ •• ~. __ ••••• •__ •• __ ••• _. ._._ M __ .M •••• __ _.

( F.UI·! 5i1< /I.•0.B SE/4490B/ll676!L.. __._ _. _.. AII,Khtracl.l~re- • or
s.... lch .. p ir

~E40 191-................__ _ __ _ _- ..----- _-_ --_ .._--_ __ __ .__ .~..
!lIlIlU

I.evel .at which bore (1)MC'n((od rel.tive to 0.D ..._1.358 ....__... 1lIt&l1f,-

dt(.U B.O.D.

GIOlOGICAl
C\,A"I'I("'IO'" _'I- .....,""

3~8 ...JQic,~, 10
o ... _ bi-

n."'" 1*

OPm ll'lL'£ - no coroa tuOll
~BDted Cine grained micaceous ailtatone
n••v .H -bUy .UtI mud.to>.n..lnaL..-- --fOL:...J..b:-t-';t_t-~~wj<,....:r--
Iron.ton ..

o'~1
0'311
n ·011

'n'o~
" "oQ
o'ob
n·~L

"'col1
10'

0' oS"'~r,mll.JIJUI.__ ,
Compa.otgroy "lightly "Ub shalTmud.t-n 1 ~~~.:-R

,tone 2
".~ud.tone 0 • '671• ,~
:lmoJl.tbgUY .be~ll1.clIuI ",it}, ue

},onA.

,· ..."1
o • o'!5""

l1v

mud.tone with
,A .. , ••

IT. natane

'74 'L
"''''T. - n"""'... I.- ~~

COAl. - 10'
1*- 0'0

1m..

IMn.
IlUiSIL

Carbon_g •. ,. Mn •• ~, , '" 0'0

~ '" O'ri'"
?- 0' +---+--f---t---en ...

Inrerior COAL with .ieaeeoua
, .0' -In

n~.v .nt" 1
1llD"

I "·O! . 2
10·;:r:>. 1

..
n... " anb lIudatono-ao.t.arth with ironatcDI

.A h with
• 0"0 ..

10' n II

BritiSh
Geological Surv~y
.......... 11 ,,,~,._,,,,,, "" a_.~~n"..~. C All riohtA 11M """"rved bv thf!l convrinht nmnn-t",,..



.ro_ It 71

TorjM.1:!~51111'UHt "D

., ..,,ul',',·\\ .0. ~.,..•.....JIllXllrlUILllADL.liPtoLJ.I>I!.L:,. .•.. SI4tl',dSect ion or ~.~...._ -_ .......--_.-
110. 42 lbder«J'O""d Bor.hole ":lot_It, ..... ",.,."i.,.

'"'CUIUI CII"'"GIOlO61("" luTu_. Of ".A'. _ "" _I.' ... II' --,.-CLAllffIC,l'IOfll

n. •.,tv ~nd.t"n. r""te
~d .,'tl1 _4 311' till 17.(

O~••• ,._~.i. Ailty vi th oooaol.onal
.•••1•• Ilt bo. .. ·"f.K1 1 3H 0•••

O~AYAiltv with Il'<1n.ton.~.
tillond nndnlA. &nil !'DOte ;111-2 5 ~1'1

( n. ~.no siltstone .::t~1 1 310 911' .,
npAO .1i2htlY..JIiliY. n . (,0 4 J 1 111

~nJ'-!Allilll2n.vi t b carbonaoeous lIicaceoul
, IK 1 ~1 ....ll!!' .

, nl> R'l1.I': 3'11 ""'lJiiii •

_.
" __ 0

•

I
!

.(

.... -
British
Geological Suyvey
......;,....... .,."'....,..."" u. ~~...,,,"" CAli riahts are ~rvftf1 hv the oooyrioht nmnrMfnrw. 1,::;,~...nNW R,I Q.l 1

17
o

;l,D

•i

I:

. i
I,



YORKSHIRE 27~ NE

HOUGHTCNMAIN COLLIERY
NO.42 UG 'alt
•

Pr:inppol
Horizon.

,,'
Fo

50

tOO

, '50

,,200, .

. ,,
i,
I-'-'r ~' ~-::.._i ~,.2.u)

, I
J
!,,

I
., 1
. f· t..-.~+-"'""--., ,

,
, i

~;-:j - - -t

,

I : I
~ I '.::' 1-'
: i:, 'M'~.---r--, .~:.~-,' -------"''''I--~., .. ",'.I ' ..

! PUNS;':
!

I'

.., ! .

,
I.-._----_._ ..-,
!

. I

I
I
ir:"-

,, ,
j I . I •

\/,
~;""
'U lZ !:
~!~!
... IV U

: !,

•. " t ...., '

. " t .;.::'

Sl~'S~<~ .... ,-/iC,.,,~10.~, ,
In!portaft' Hotill~' .

.~- _-~ ,

,,,....__ .~.. - .-

..
-J
o
:z:

z· -".
u...
o

_ .
i

--J- ..---...--

: .

I!

"

. I ~_ · . ,
· ;.1,

t •., " .. ,
; I !

I"! ., ..
~ J •• j.· ;-:, ... . ~... . ,

• , i .



C> All rights are reserved by the copyright proprietors. [SE40NW BJ 94 .J



F~rlIno ,.\g, "lrRelllll INCdt1Fl9~

Section of Knabe Hill Borehole

60

1 6 inch !lap I I
I I I
I (County Sheet , 275 HE I
I and Quarter) I 1
I J I

Purpou -
- - lIev 'Q82

To prove the Sbarlaton Top, Low and Yard
Sa8ll8

I I 1
I (Ilat. Grid Sheet 1 SE 40 W/ I
, and Quarter) I I~ I,
I IExact Site - SE/44803/06645

- - MAY 1982 'Attach tracing from a map or I
Isketch map 1£ possible I
I I
I I
I ,
I I
1 I
I I
I I1 1

Level at which bore commenced relative to O.D. 6~65 A.O.D.
Date of sinUns or boring - February, 1980
Sinker or borer - Barnaley Area N.C.B.

Cores other than coal e".. ined by W. J. Smith & J. P1anazek
Geological J

Classification I
Nature of Strata Tblckneu 1_...::De:::.l:.pt::.:h~

m eml II J c.

K1509JCI040, 1

British
Geological Slll"vey

I I
213 46 1 213 ,46

I ,
I I
I I
I I
I J
1 I
I ,
I I
I I

04 I 213 I 50
I
I

10 I 213,
19 213

I,
I
I
I,
I
1
I
I,
I
I
I
J
I
I
I
I
J

I
I
I
1
I
I

,
I

portion from Electric I
I
I
J
I
I
I
J
I
I
I,
I
I,
I
I
J
I,
I
I
1
I
I,
1
1
I
I
1,
I
I
1
I
I
1
I
1

Open hole - no cores.
Information in open hole
Log.
Ackworth Rock 59,.- 83.5m.
Shafton marine band at 140m.
Shafton seam 130m at 147.8m.
Kexbrough Rock 168m - 176m.
Edmondia Band at 194m.
Silty mudstone, occasional sand lallinae and
well praserves plants.

Silt/sand, finely interlaminsted.
Siltstone, grey with sandy laminations.
Silt/sand, interlallinated.
Sandstone, massive, pale-grey.
Silt/sand, interlaminated.
Sandstone, ferruginous. carbonaceous and
silty laminations.
Silt/sand. interlaminated, abundant
carbonaceous partings down to 215.32 metres,
flaser bedded below.
Siltetone, grey, occasional sand lallinations.
Sendstone, massive, pale-grey with ferruginous
banding.

Silt/sand, interlallinated with occaeional
coaly partinga.
Siltstone, grey.

4:> All rights are reserved by the copyright proprietors.

I 87
1
I 10
I
I 10
I
I

1 I 02
1,
I
I 12
I

1 I 10
I
I
I 20,
I
, 23
I
I

05 213

,,
I 216
I
I 217
I,
1 217
I
I
1 217
1
I

79

214
84
71

214 81

214 I 91
I
I
I 93
I
I
I
I 05
I
1 15,
I
1 35-
1
I
I 58
I
1

215

[SE40NW BJ 122 .]



Fo.... P71 1,_...;6~i~n~c~h...:Ma:.l:p__ 1 I
1 I 1
I<County Sheet 1 275 HE 1
I and Quarter) I 1
I! j-, I

1 1 I
1 (Nat. Grid Sheet I SE 40 NW / 1
I and Quarter) I /2J. I
1, .r..1 I

C¥lI'IMERCIAl IN CONFIOENCl
...• '. I •• .'

Section of Knaba Bill Borehole

Ceo logical
Claseification

De th

Sharlston Top
Seam

S1509JCI040, 2

British
Geological Survey
' .... ll ... "L EN~'RO"'''~~I f ".:;1 h"("••" C<>UHUL () All rightsare reservedby thecopyrightproprietors. ISE40NW BJ 122 .)

Nature of Strata Thickneas
a em 11 c·

I Silty audstone, &rey.
1
I
I
I
I
I
1
1
I
I
1
I
1
1
I
I
I
I
I
1
I (
I (
1 (
I (
I
1
1
1
I
1
1
1
I
I,
1
I
1
1
I
1
I
I
1
I
1
I
1

I07 I 217
144 I 218
109 1 218
1

77 1 218
I

07 I 219
1

20 I 219
49 219

Mudstone, grey with ironatone bands.
Siltstone, grey.
Mudstone, grey, compact with ironstone bands.
Sandstone, pale-grey.
Siltstone, sandy l8llinae.
Mudstone, grey with ironatone bands becolling
finer and shalyer downward ••
Mudstone, dark-grey, shaly, occaaional large
ironstone modules and coaly whisps. Mussel
fragments below 221.52 metres. Occasional
animal borings (tubular), carbonaceous in lower
13 cms.

33 222

Coal
Inferior coal

Listricated mudatone
Coal

108
9

11
10

CIiS )

cms )
cms )
ems )

1 38 223

Silty mudstone aeat-earth, dark grey. 15 223

Mudstone seat-earth, dark-grey and immature. 10 223

Mudstone seat-earth, dark-grey, highly
listricated.

08 2231,
I

Mudstone seat-earth, fawn, highly listricated. 1
I
I
1
1

Mudstone seat-earth, highly liatricated, fawn, 1
more compact below 224.29 metres. 1,

I
1
1

Sandstone aeat-earth, coupact, some admixed 1
ailty material, diffuse ironstone nodules, ,
abundant froa 225.07 to 225.27 aetres. Diffuael
ironatone nodule a abundant below 225.55 metres 1
with occasional sandstone baods. 1

Mudstone seat-earth, dark grey, highly
llstricated.

20 223
09 224

31 224

Siltstone, aeat-earth compact with ironstone
nodules.

31 224

2 00 226

65
09

18
95
02

22

71

04

42

57

67

75

95
04

35

66

66
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Fora P71 CCM""l£~" .•. \ " ; !'of ;~ENC£ I 6 inch Hap I
I I

Section of Xuabs Hill Ilorehole I(County Sheet I 275 HE
I and Quartar) I
I I

...*~ I I
~ .. \(Nat. Grid Sheet I SE 40 NIf'

I and Quartar) I 12.:lI ,
Geological I Nature of Strata Th1ckneaa I Depth

Classifica tion I a I CIl I • c:o
I I I
I Siltstone, coarsa, grey, sandy in part with I 41 I 231 52
I send laminetions. I I
I I I
I Silt/send, interbanded and interlaminatad. I 28 I 231 80
I I I
I Sendstone, coarse, pale-grey, ferruginous in 5 I 01 I 236 81
I part with coaly partings throughout. 1 I
I I I
I Siltstone, gray, sandy laminae. \ 03 I 236 84
I I I I

sandstone, pale-grey. I 37 I 237 , 11
1 I I I

Siltstone, grey, ssndy laminae. I I 15 I 237 , 26
I I I I

Mudstone, grey, ironstone bands. I I 23 I 237 I 49
I I I I

Mudstone, dark-grey, carbonaceous. , I 05 1 237 I 54
I I I I

Sharlston Low COAL. I I 26 I 237 I 80
(Upper Leaf) I \ I \

Pyrites. I I 05 I 237 I 85
I I I I

Mudstone seat-earth, coal whisps. I I 02 I 237 I 87
I I I I

Silty mudstone seat-earth, grey. I I 08 I 237 I 95
I I I I

Siltstone seat-earth, coarse and compact, I I 15 I 238 I 10
I finer below 238.05 metres. 1 I I I
I 1 I 1 I
I Silty mudstone/siltatone, grey and rooty. I I 26 I 238 1 36
1 I I I I
I Siltstone, coarse, dark grey in part, sand I I 33 I 238 I 69
I laminations, ironstone nodules (distorting I I I I
I bedding). I I I I
I I I I I
I Siltstone, grey, occasional sandstone bands and 1 2 I 92 I 241 1 61
I laminations abundant cowminuted plant debri. \ I I
1 Becoming more massive downwards. I I I
I I I I
I Silty mudstone, fine grained comminuted plant 2 I 44 I 244 I 05
I debri. I I I
I I , I
I Siltstone, fine sandy laminae. I 57 I 244 I 62
I I , I

Sharlston Low I ( COAL 70 CIIIS ) I I I
(Bott01llLeaf) I ( COAL inferior 6 ems) I 84 I 245 , 46

I ( COAL 8 cas ) I I I
1 I I

Mudstone seat-earth, black. I 17 I 245 I 63
S1509JCI040, 4
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Depth
m ! c

Form P71 I 6 inch II.op I
I I
I(County Sheet 275 lIE I
I and Quarter) I
I !- ,
\ \
I (Ilat.Grid Sheet BE 40 NW / I
: and Quarter) I~ l

CCMM,~""::·l
Section of Knabs Hill Borehole

....

GeologIcal
Claasification

Nature of Strata

I
I
I
I
I
I
I

Silt/sand, interlaminated, bioturbated, a few I
small ironstone nodules. I

I
Silty mudstone with plant remains (cordaites). ,,,

I
Mudstone, dark-grey. ironstone bands and trace t
fossils. ,

I
1
I

Mudstone (shale), black. thin ironstone bands, I
mussels and fish remains. 1

I
I
I
J
1
I
I
I
I
I
I,
I,

Mudstone, grey with occasional ironstone bands.,
I
I
I,
I
I,
I,
I
I
I
I
I

Siltstone seat-earth.
Mudstone seat-earth listricsted.
Mudstone, carbonaceous with coal streaks.

Mudstone. grey.

Mudstone, shaly. dark grey.

Ironstone.
Mudstone, listricated.
Siltstone. coarse.
Siltstone. fine, grey. thin ironstone bands
and sandy laminations.

Silty mudstone, sparse plant debrit.abundant
thin ironstone bands, occasional thin sandy
streaks in upper part.

Silty mudstone, compact. ironstone bands and
trace fossils.
Ironstone.
Mudstone.
Iron.tone.

Shale, dark-grey, coapact with thick ironstone
bands, fiah remains and ostracods in lower
part.

S1509JCI040. 5

British
Geological Survey
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Thickn..s ,
m I em I

I 1
1 14 1
, I
1 17 I
I 1
,07 I
I I

2 I 25 I
I ,
\ \

1 I 75 ,
1 ,
I 99 I
, I
,28 ,, ,
I I
I 21 ,
I I
I 23 I
I I
, I
I 08 I
I I
I 12 I
1 1
I 28 I
I I

1 I 09 I
I I
I I

6 I 10 ,
I I
I ,
I ,

2 I 18 1
I ,

3 I 15 I
, I
I I
I 02 I
, I
'11 I
I I
I 05 I
I I
I 83 I, ,
I I
, I

1
245 I 77

I
245 I 94,
246 ,01

I
248 '26

I,
250 I 1,
251 I 0

251 28

251 49

251 72

251 80

251 92
1

252 I 20
I

253 I 29
I
I

259 I 39
I
I
I

261 '57,
264 I 72

I
I

264 ,74
I

264 I 74,
264 '90

I
265 I 73

I
I
I
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For'll P7l ... c:. ' .,(j)r" . '. .
Section of Jtnabs Hill Borehole

- -
I
I
I,
I
ISE
I
I

275 HE

Nature of StrataGeoloaical I
Classification I

I
Sharlston Yard I

I
I
I
I
I
1

Sl509JCI040, 6

1

~

~ British
. 135 GeologicalSurvey

.~.~ "J UtilI\! ,',,,, ~..... .." .. , ...'HA"P' (OU,,"CI'

( COAL inferior 4.5)
( COAL 17.5 )

I
I
I
I
I
I
I

ironstone I
I
I
I
I
I
I
I
I
I
I

Siltstone seat-earth, strong, fawn ironstone
nodules at base,
Siltstone seat-earth, grey/green with
nodules.
Silty mudstone, grey/green.
Silty mudstona, dark-grey with plant remains
(cordaites) and ironstone bands.
Silty mudstone, dark-grey and sparse plants.
Siltstone, fine, dark-grey, sandy laminae and
plant debriS.

Siltatone, grey, plants and ironstone nodules.
Siltstone/silty mudstone with occssional
plants.
Bottom of Borehole.

Cl All rights are reserved by the copyright proprietors.

I
I
I
I
I
I
I,
I
I
I,
I
I
I
I
I
I
I

Thickness Depth
m "'" IS c.

82 266 55

70 267 25

51 267 76

43 268 19
30 2"68 49

38 268 87
7l 269 58

I
94 I 270 52

I
64 I 271 16

I
I
I
I 1
I I
1 I

I I I
I I I
I , I, I I
I I I
I I I
I , I
I 1 I
I I I
I I I
I I ,
I , 1
I I I, I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I

(SE40NW BJ 122 .J



.. ··:·;··r~":::.
.., f IP!il'ir(

\,

3' .l.
,\

i,." I., \, \ :~
, ; \ :>it:::.' tl<"-i

t, "'J.\ I \toa·· .-/ ·~I,~."... . :~;.ttG.&. ;".:. :'11..~·() l( ..;.6.1 "1.,'\:. 1~:..g....}.. .....:>. )t····· :~W.../~ I" .._ ' .... .. f· !....J ~ " .I, . )..'

.. I ........; '!I I ..... , ~. ._l \
......._. (' 3i '\Y:' . A" ". !"_'fJ................\ ....,:-. I. . '"

'':'0-..,..-'" ' •• .'. (. L~
. ,: l;1.. ......~:',i' .
. I '. .' •,\.~.;. . ..,--"'-1........~ 7":~ .~··:1r-"!'~~""':(". v ~i iii, ...... I. ,.,' \'

. r I ...

~ I I .t 'r', l ' .111"1 .\/'II' ... :.. .' J'. l' I........ ..~l. _0 -
, ':" .Q .$1..... • •• - .. - ....

'J t un ", \ ......;.....,."..., .._' '~-"" -. ~....

.:.:~;.'/Ii....... ./ \'. . " ~:.. ). - .
......:.........,.,. . I '" " "I r' "-

I ';>.', / .,....'./ ...
t'- ... fA. ,', I • • .;. ~...... 'I . ...." '"': . fi.-n .
I' .'.~..• ~. -'f .;, '" . ~ • ./tf~-,...~ :.;".., ''''. ",1' r ·It...,,~,.i,,_
!.·:·:i;·::,~··-' , 1-'-:·,.··· -.. ~ 'r.. .,.. ,,)......... ~~. " -"~,, . ". ,,..- .\
l~.. '.. "-,.~.. _' /),1 ~ ,- : -. :.. "f
,. '. ,'~ ~}:'~' .'~- ~......, ...(~."::"'~?;"'~!

""t''',- ,1'_- ..... /-...... . ~~ ..........
J .1'('/ 'f \ ~ '..... .. .. _,' "l' - " • • 1.1

. '1~~ " .. ,"~I .... ,\ •••. 0' I" ............:~~.. .,..--~(:.( .~"t.:.;; ~~ "'j'.. .•.....::'-'••>~ti~.4~D/~J~5
~•., .~~..,,:/.p ..I.~'i'...~u .: , .,' . '·r· LEVa.-611·6srn, A.O.O

t::....:r 0.:,.)',; ;;;~'fi.".j t' .' '
'fI(.( :";1. '.: .1"......... ~ . -, ~.... -...... --.". . 'f~·.'...I~ .....,/',," .,...."

."'t1"tlJ,ill. ':1 ...~,.t~: "f.. ' ~' ...." . \ I"' -~. ". ,.,
'... ' ,t •• .a"........<o.d... ~ " ,,!_.. .. t ~.~ -
.• J...... .~"'. . , \.. /' .. --4.

/.,."':'£ ( '-"ar '. ,'>.~ \" • L .'\..---------- .. ':'i;~~~"'"~:~ 1 ':< ~n '-••~'l'<),,,, .. -_"
. ".: .•~ ,J".~ •• r "'." " I'. ,,~~, ~ (.." w-rot -~. -'--............." IN G B I ~BA~f\ts·b '1' AREA.., ..'~•.•J:~ ".... ·of·... .. - -... '-"\"'~".:,..'. ',' " -'''''. _:"--.. .

• '. .~........ I '. )....... "- '"

. OEA~;:'S~VALLE/V \CottfERL .,~4

/ K~~BS HILL" ~'r:fq!=ACE iBO~Et.lO(,E, ",--~ <7~
/SU.J ...9'E ·;rOkRLS'Tb~~>VARD SEAM.... '! ":i ,.,..,

/ /(" ,.. \./ '/. /l'. '-:;~...--:::::. ....<:/ ,',"'[O~ION p~~~~ \ ,.::'\':'::'
/' /" CAL (:10 60' '~.;: ~.

.' / '}.'" <U ··f . '. .... 't';': -.::"-"":-:.
' ..... ;-" ./ '.' II ~ ...... ; ... ~. ... "': .. ' , .,.y. ..
}\~ ..". ~. / ,,>'\"';fF'.:' .~.:\)<~.i~'" -.' =/) ,<_., ........\t \: .. '" . ~ ;.- . "0("/.'~"".~····....·:··:I/'·..·.;;···r

• ,/ ", ",,". L \.,

• "". '. I, --\ '.". • •~-~~. .,,:." '. ......... '. .0\&- '. ,"
"'" • '. ~.Jo- • \ • - .. " f'!1 ",''-;i;::;:;5;;;:;:;';; ~,-" I ."_ .'f'f __ -=. a 4 .... ""';- • . ., ~. ~ .•-. .. "!'.""I.-' 't'

.'

.o(f'

.,
~.l f"I'. (

'.'
''" I:·

Q ."...

r-'",,~",-.
/., ".

' .
,.r'

~ "- \.
:, .... "~. ".t.

.~

-
. "::.. -~.

/'

! ..

/'
,/. .,

"" ..

'.
British
Geological Survey

Q All rights are reserved by the copyright proprietors. [SE40NW BJ 122 .J.. ,.. 'V"~l , .. ",.o .... '.n ~~~t"·'-..<:.cv..Clt



leu,,__ _ __ ..........--_",0

I

: \ _nn' • "~:r}
, I

,

I_·..,-..(tl~
~n.,t J

.• .u .. t J

--1 _I
"L_"I,1

,-~jJ'"
I I

;-,c-l- ,.,\

-J I
I '

I

I
I
I,-I

--I
I
I

,
0'. I

i
I, -
I

I
~,.
i
I

,
"

!
I
I

,,
I
I
I
I
!

r"' 'I' -=~: 01.,

i
I

-\
I

, ~,
I

-lor, II

I
I OO!

I

o.

i ~ I -\
I 00 I !

!
I

I.~
" '

I

I

- l-·
I


