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N\ BRICK CLAY CRUSHED ROCK AGGREGATES ! 40\0 50\0
@ NEVTON MULGRAVE 1
N '‘Brick clay' is the term used to describe clay used predominantly in the manufacture of bricks and, to a lesser extent, roof tiles, clay 40 40 A variety of hard rocks are, when crushed, suitable for use as aggregates. Their technical suitability for different applications depends on | PEDLOGS PEDLOC _ 4 British Off|ce of the
. . . . . . . . . - . . . . . . . TERLIN SKDALE 12 . . .
B |b M P t S | [.')IF')eS and dec'oratlve E)ott.ery. These .clay'sl may sometimes be used in cemenF manufacture, e?s Ia source 'of const.ructlonall fill and.for Hazlewood ) & their physmallcha.ractensncs, such as cr'ushlng stren'gt'h anq resistance to impact and abrasion. nghfer quallty aggregates are r'eqmre.d . oserarn s moaciezy EES GeOIOgicaI su ey Deputy Prime Minister
ou y ne ( o1, oa ) lining and sealing landfill sites. The suitability of a clay for the manufacture of bricks depends principally on its behaviour during shaping, (Hazel Wood) (Sg) e ~ : for coating with bitumen for road surfacing, or for mixing with cement to produce concrete. For applications such as constructional fill e o ° e __/” — rv
A drying and firing. This will dictate the properties of the fired brick such as strength and frost resistance and, importantly, its architectural : TN and drainage media, with less demanding specifications, lower quality materials are acceptable. —°00 [ @CLEVELAND HILLS e < ® Filons —] NATURAL ENVIRONMENT RESEARCH COUNCIL Creating sustainable communities
J o \ HARLSEY -
NN NS appearance. [ = : | oo Roe 0! ovaHTon
SN ‘ Limestone | AL006 LOCKTON  LOCKTON Locno%ﬁo 7 PLO77
h VIKING
‘ N o Both bedrock and superficial deposits have been used in the past to provide the raw material for brick and tile manufacture, and the -+ | PE;'S:: St @.oco —
NN AN A} laminated clays formed in glacial lakes in the Vale of York were a widely utilised source. The only working clay pits in the County are at P North Yorkshire is rich in limestone resources with potential uses in many industries, although most is used in construction, as crushed WARWICK Lo%gﬁégga MOKEHAM
\ \ Alne, which makes handmade bricks and drainage pipes, and at Littlethorpe, near Ripon which makes pottery and gardenware. Both pits W /4 rock aggregate. wARTON@ 'ﬁ%’écggls:i::;:;anL N o R I H YO R KS H I R E
% work the laminated glacial clays. These clays have also been extensively worked for bricks at York and more recently for pipe I | [HoEEA KIRBY MISPHRTO NomTH ]
- manufacture at Escrick. Glacial lake clays are worked at Hemingbrough to manufacture a lightweight clay aggregate fot building blocks. Y = Carboniferous limestones are the major source of limestone aggregate materials (see western sheet). I o H% WA Is:f‘z'fﬁgl&%“ QAN
O | @sessay  VIKING VIKING e ( = - g - - d
Dolomites (and subordinate limestones) of Permian age occupy a narrow outcrop of easterly dipping strata from Knottingley to the River B . ) I. . cRAYKE 3 N— ££00 PLOST | com prISI n N Orth Yo rkSh I re, YO rkSh I re Dales an
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Tees. These Permian limestones and dolomites - commonly known as the Magnesian Limestone - are highly variable lithologically and in
their rock properties. They are much softer than typical Carboniferous limestones, with higher porosity and frequently are too weak and
friable to make high quality aggregate. Nevertheless, they are extensively quarried for low-grade applications, such as sub-base
roadstone and fill, and some of the rocks are sufficiently sound, strong and durable to be used as concreting aggregate or roadstone. In
Yorkshire, the Permian sequence is made up of two carbonate units, separated by a mudstone. The carbonate units are known as the
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Slry ol \ Sherbu e (Gyp) pA *\—%Q;s\y,,‘)r:. Cadeby Format!on .(formerly Lower Magr.1e5|a.n Limestone) and. the Brother.ton Formation (formerIY Upper Magnesmn Limestone). The i Mlneral Resource |nformat|0n in SU ppor—t of Nat|0na|,
. (Slacks) (Sg) Huddleston (Lst) )\%e = Cadeby Formation is between 30-70 m in thickness and consists of a varied sequence of dolomites and limestones. The Brotherton B
6} ’ N / A Formation is usually less than 20 m thick and is a fairly homogeneous carbonate, with dolomite greatly exceeding limestone. - ALKANE | Regional and Local Plan ning
‘ T ; N\ ; Stoupe -
\ N M v | NRRRAR W Crosg (Pot) NeWthorpe 44 Jurassic rocks occur extensively in the North York Moors and adjacent areas. Limestones only form part of the sequence which also . 'TZE@E?*GSARK -
\ NNY; g AN - (NeWthOrpe contains clays, silts and sandstones. The limestones, which are generally soft, friable and porous, occur in units which are usually — —] Mlneral Resources (East)
- Wh N P 2 PO N \ N NS Limeworks) (Lst) relatively thin and may be laterally impersistent. Certain limestone units, however, such as the Upper Jurassic Malton Oolite Member of
; ’ 1oy r-oiash (! 9 ND NN ¢ the Coralline Oolite Formation, which flanks the Vale of Pickering, are sufficiently indurated to produce good quality aggregates. The PEDL060 PEDL092 Scale 1:1 OO OOO
.I 0 N 2 > A0 < ) A 3 || o . . . . . e . . . || | ALKANE PERMAGAS ] | * |
a NN i / o qam s FAGR(E Malton Oolite is an impure limestone with high and variable silica contents and is quarried at several sites for general-purpose crushed I 1 0
. Q AR Whitb L % ‘Station rock aggregate. Locally, at Spaunton Quarry, it is suitable for producing coated roadstone, although the permission at this site which is . .
NN Potas% (Pot) Monk Fryston Lodge (Abbey el ¢ fﬁf&?t{?ﬂf(M :k' CX aggregat v, at Spaunton Quary, it is suitable for producing 18, afhotigh The permiss) 1S site which | e vesron el Compiled by D.J. Harrison, F.M. McEvoy, P.J. Henney, D.G. Cameron, S.F. Hobbs,
: \ Limestone Quarry) (LSt) ‘ F,ysfon Tlp within the National Park expires in 2007 and the quarry will close. The extent of the Coralline Oolite Formation is shown on the map. | | | | | | | | | | | | | | | | .
=pedls \ Moo‘rcqyck DS 30 & 30 . D.J. Evans, G.K. Lott, E.L. Bartlett and D.E. Highley.
\ Da y ﬁ'u arry & Whitby ’ S Egton . R AN ‘ QL Betteras Hill (Monk ' Shallow coal with less than 50 m overburden Roc " :Ziﬂ’g:jea?dgfﬂzrgi?g;I‘L%D(g\:sgfcﬂsg)t kicie‘lng(; Prolect Leader: D.E. Fighley.
5, o/ Potash < : f;'__/,a,o?; . Rl 3 oy Fryston, Hillam) (Lst) ] /i R (as at November 2005) Dlgltlal cartography by N.A. Spencer, British Geological Survey.
= (Pot) - TE N N R XN ‘ N\ ANy P S SAND AND GRAVEL Published 2005.
g U S i o / y PO(?Sh (POt) ' R \ Hillam Gypsum Works ] Deep Coal (>50 m) Deep mine coal prospect (North Ouse)
; X \ NN (Betteras Hill Road) (Gyp) S Gt o rax Railway Sand and gravel are defined on the basis of particle size rather than composition. In current commercial practice, following the This map comprises part of a summary of the 'Mineral Resources of Yorkshire and

ment (Sec) introduction of new European standards from 1st January 2004, the term 'gravel' (or more correctly coarse aggregate) is used for general ® Hydrocarbon Well
and concrete applications to define particles between 4 and 80 mm, and the term 'sand' for material that is finer than 4 mm, but coarser
than 0.063 mm. For use in asphalt 2 mm is now the break point between coarse and fine aggregate. Most sand and gravel is composed
of particles that are rich in silica (quartz, quartzite and flint), but other rock types may occur locally.

the Humber'.

Former Selby deep coal mine licence . . .
For more information see www.mineralsUK.com
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ﬁF + WO Ings Ash Disposal Site) (Sec) \ 0\ R Between 1979 and 2004 annual production of land won sand and gravel in North Yorkshire has varied between 2.5 million and 2.7 million HYDROCARBONS BIBLIOGRAPHIC REFERENCE
N / biges : Al N N\ — tonnes. Recent production is shown on the graph and permitted reserves are estimated at about 29 million tonnes. i i
NI Kirk MOO; Gat (Fsot); | Barrelfield Wood (Sg) % D, ) . Conventional Oil and Gas Harrison, D J, and 8 others. 2005. Mineral Resource Information for National, Regional and Local Planning: North Yorkishire (comprising
: :': L e A Syttt o Lo\ [ N S X L SRS Sand and gravel resources occur in a variety of geological environments. In North Yorkshire these resources occur mainly within o . ) . ) North Yorkshire, Yorkshire Dales and North York Moors National Parks, and City of York). British Geological Survey Commissioned Report
- {=H ;---- g ey ‘ ; a {S]S gl o > 3 ; superficial deposits, subdivided into river sand and gravel, glacial deposits, glaciofluvial, blown sand and beach deposits. North Yorkshire lies towards the southern margin of the Cleveland Basin, an important fault-bounded Jurassic and early Cretaceous CR/04/228N.
' e pu S dLane (SIS, iy o N structure, that itself overlies part of an early Carboniferous basin. Over the western part of the county, Carboniferous (Dinantian and
X . ™ ot ngg(P a‘.‘ . Kelllngley Colllery (CO) | ‘ : 5 f A t ! \‘faf ] , e SUPERFICIAL DEPOSITS Namurian) strata are at crop. Westphalian (Pennine Coal Measures) strata have a limited occurrence, but are present beneath the
; b A0 o % TN S SR =t A \ NN G N\ @ | Vil { S Permian in the area of Robin Hood's Bay and in the south of the county where they extend eastwards from crop in West Yorkshire PrOduction Of this map was commissioned and funded b the Ofﬁce Of the
; y 2 ) =L AOS N 4 3 5 1 1)~ anhodid i i i i i
At et i b ‘(As/eﬁlag%)'qoad X SOONRE Mia I hesiisiieg, Parts of the areas assessed for sand and gravel by BGS resource surveys are identified on the map. Resources shown here are taken beneath the Permian to the coast just south of the line of the Vale of Pickering-Flamborough Head Fault Zone. As a resuilt, the area ) L. P y
N : 4 i.r' S an, NS RHOCH SRR NN\ from these maps where available. In these areas, the possible extent of sand and gravel concealed beneath other material is shown. contains potential source rocks for both oil and gas in both Carboniferous (Namurian and Westphalian) and Jurassic (Liassic) strata. Deputy Prime Minister (Contract MP0677).
: _._1 iu ‘ ¢ iy - \ . - NN bOL MNER & <G Hensa” Sand Quarry (Sg) These indicated resources were defined by overburden to mineral ratios. Outside these areas, available data are more limited. Phases 9f uplift and.basm inversion have also I.ed to the development of potential trapping structures and the area thus has the potential
J igl l!isﬂ PR N ke | [\ Darrlngton (LSt) 2 7428 SRS EL NN N J ) Generally, only exposed sand and gravel is defined, although sub-alluvial inferred resources of sand and gravel occurring beneath to contain commercial hydrocarbon accumulations. ‘ ‘
i “ i “ ~ AN Lo KL ' ) QW B 9% N Mill Balk (HeCk) (San) modern river flood plains may be extensive in some places. Narrow (< 200 m) spreads of sub-alluvial deposits are mainly excluded from o ) ) ) o .
5 000 d o lip) Crldllng Stubbs (Sst) O XA SARN o L Plasmor (Sg) ] the map. Their limited width is likely to preclude economic working of any sand and gravel present. ] The significant number of exploration wells (see inset map and Table 1) and the existence of a dense network of seismic reflection ] |5 000
00 'I Cridling Stubbs (Lst) ’ \ Q ’ Green Lane (Sg) sur\Ieysda]f:ros§I mu;:h of the eaztefrn artm: sgutherg \;,)\7rt|sdo\jvthe _(Frc?un:]y, iIlluzt:ates tha’;i.n some areellls, Nc;rttr;jerksFIire has tbe]:en intensivel); SAN D & G RAVEI_ 00
] N\ RNERER X Glacial sand and gravel explored for oil and gas since before the Second Worl ar. This has led to many discovery wells and the development of a number o
20 Knottingley (Womersley, Ingles) (Lst) < XK SRNEN Long Lane (Sg) 20 producing gasfields in the county. To date, six gasfields have been developed, with the majority still producing and a number as yet to
\ { R N Intake Lane Sand Quarry (SiS) This category comprises water-lain sands and gravels deposited in close proximity to the ice-sheets associated with the Quaternary be developed. The status of each field is shown in Table 2. SuPerﬁCial deposits
i CONNS 2. Q) glaciations. These deposits mainly occur on top of the sheet of till (boulder clay) or on, within or under the shoulders of the existing ) ) ) ) ) )
Castle Hill (Lst) 3 NN . valleys indicating early down cutting along the present lines of drainage that were established by the Quaternary glaciations. In some In 1937 BP and ICI drilled at Eskdale and tf..n,sted gas from the Permian Upper Magnesmn Llrnfastone. The field was developed in 1960 Sub-alluvial: Inferred resources
W brid (K K SN ‘ \ 5' areas, e.g. around Thirsk, the deposits occur in well developed linear esker systems trending south-southeast. The dominant lithology in znd thek;qas fed flroLn we!s Ezkfjale 2k& 1f2Nmt0 the towg gas system c?fh’Fher\‘Nhltby are_la_huntll it was S]'chL: down in 196:' ll;ydrocarbons )
entbri ge (Kir P the eskers is a moderately well-sorted, fine-grained sand although a broad range of sizes, from silt to boulders may also be present in ave subsequently been found in rocks of Namurian to Jurassic age within the county. The majority of the proven gas fields occur as a
i ; ; ; f ; ; ; ian i It of gas being trapped in fractured Permian carbonate and dolomite sequences and some basal Permian sandstones. However, gas
places. Clast lithologies are dominated by Carboniferous sandstones with minor amounts of Carboniferous and Permian limestones. resu 9 g (PR f :
S.meaton Ry 1 Hazel Grove (Eggborough) (SiS, San) South of Newby Wiske the deposits are characterised by red to red-brown, fine- to medium-grained sand, with beds of coarse-grained has also been produced from Namurian sandstones in, for example, the Kirby Misperton and Malton gas fields. Sub-alluvial: Indicated resources in areas assessed by BGS
Limeworks (LSt) 2 Weeland (SiS, San) ' sand and fine to coarse gravel. Clasts are again dominated by Carboniferous sandstones with 10 to 50 per cent Carboniferous ) o ) ) o )
; ’ . i limestone. Elsewhere the deposits show less structure and occur as irregular spreads and ridges of red-brown clayey sand with variably Exploration to date indicates that the best potential for the discovery of further hydrocarbons lies in eastern third of the county, where . .
2 3 Station Road (Hensall Station) (Sg, SiS, San) ; ; ; large tracts are currently licensed for oil and gas exploration and a number of prospects remain as yet untested or undeveloped. Tullow River Terrace deposits
< 4 Hock L H Il (New Road) (S rounded pebbles, cobbles and sparse boulders of quartzite, sandstone, mudstone, chert and both Jurassic and Carboniferous g : y at 9 p : : prosp Y ped.
eck Lane, Hensall (I gw oad) (Sg) limestones. These deposits can be up to 6 m thick in places although other deposits in the Thirsk area , e.g. between Topcliffe and Viking Oil (UK) operate the majority of the producing gas fields (see inset map). Other small and focused operators have taken up
5 Beck Lane (Hensall) (SiS) Brafferton, reach 22 m in thickness. acreage around these producing fields and it is likely that there will be further small gas and perhaps oil discoveries in the future.
9 6 Broach Road (SiS) Dinantian strata crop out over much of the ground in the west and north west of the county where hydrocarbon prospectivity is - Glaciofluvial deposits
B d | B (|_ ‘t) 7 Mill Farm. Moor Lee Lane. Hensall Glaciolacustrine deposits perceived to be lower. This is reflected in the fact that only two wells, at Weeton and Low Bradley on the border with West Yorkshire,
arnsdale bar (Ls g y have been drilled to date. Both proved dry and were abandoned
(Moor Lee Lane, Hensall) (Sg) ) :
8 Little Heck Wood (SiS) During the Devensian glaciation, ice occupying the present coastal zone blocked the eastward-draining valleys including the Humber _ ' _ _ _ Glaciofluvial depOSitSZ Concealed (onIy in areas assessed by BGS)
Gap between Brough and Winterton and thus impounded 'Lake Humber' in the southern part of the Vale of York. Deposits associated Table 1: Hydrocarbon exploration wells in North Yorkshire (see Table 2 for gas field discovery and development wells)
with this lake, termed glaciolacustrine deposits, occur from south of York to the Humber estuary. When the ice began to melt, the lake well Date drilled o 4 tti £ drilli Well stat
‘ spread round its northern side, depositing laminated clays with sand from Thirsk southwards to north of Knaresborough. ¢!l name ate drifle perator at time ot drifling el status Glacial sand and grave| deposits
Aldfield 1945 D'Arcy Exploration Ltd Plugged & abandoned
50 60 70 The deposits associated with Lake Humber were originally termed the '25-foot drift' as they lie at an average height of about 25 feet OD Barlow 1973 Candecca Resources Ltd Plugged & abandoned
and fill and conceal the former valleys and landscape. The deposits of the 25-foot drift are predominantly laminated clay and silt with ; H ra ;
sand deposits occurring below. fIanzing and overly?ng the silt an clay. The lower part of trf)e 25-foot driﬁt consists in nrost places of Barton 197 ome Ol of Canada Ld Plugged & abandoned Glacial sand and gravel depOSItS' Concealed (onIy in areas assessed by BGS)
o ? P ” . : ; A Cleveland Hills 1940 Gulf Exploration Company (Great Britain) Ltd Plugged & abandoned
sand, which is fine grained and is commonly silty and clayey, with locally abundant coal particles. Thicknesses of up to 10 m are Plugged & abandoned, with
; . . : ) ) . u wi
‘ recorded but generally the lower sand is not more than 5 m thick. Sand deposits occur marginal to the silt and clay and thin out against Cloughton 1986 Bow Valley Petroleum Ltd as shows ’ : : :
90 : SILICA SAND ——  peripheral slopes and pass laterally into the adjacent laminated clays. The marginal sand is fine to, rarely, medium grained, commonly  [— . 9 | Glaciolacustrine depOSItS | 90
. . . . . . . . . silty and clayey with abundant coal particles and a few small pebbles and is generally not more than 3 m thick. The upper sand is not Crayke 1964 Home Qil of Canada Ltd Plugged & abandoned
Silica (industrial) sands contain a high proportion of silica (SiO;) in the form of quartz and are used for purposes other than as more than 2.5 m thick and is discontinuous, forming low ridges and mounds. It is fine grained, increasingly silty and clayey towards the Duggleby 1990 Amoco (UK) Exploration Company Plugged & abandoned
. : i Gr.ange constr.uctlon Iaggreg'ates.. The.y are .eSS(.-:‘ntlaI ravy materials fotl' the glass and foundry castln.gs |.ndustr|e.s, but Eflso have a wide r.ange of edges and contains thin beds and lenses of clay. In some areas the sand contains coal particles. Egton High Moor 1968 BP Development Ltd Plugged & abandoned Blown Sand
ey ” (SiS) 3 other industrial applications, including in ceramics and chemicals manufacture, for water filtration media and in sports and horticultural ) ;
s T\ L ) 2 o . ) ; . Elenthorpe 1945 D'Arcy Exploration Ltd Plugged & abandoned
) S o f o g /
... Spaunton i \phgn : - SCARBOROUGH applications. They are produced from both loosely consolidated sand deposits and by crushing weakly cemented sandstones. Unlike -
74 (Intake) (Lst) % ‘ 7 tructi ds, which d for their physical properties alone, silica sand lued f bination of chemical and physical Ford 1974 BP Devel t Ltd Plugged & abandoned, with i i
oo o (lnta 1 o Cropton + construction sands, which are used for their physical properties alone, silica sands are valued for a combination of chemical and physical Glaciofluvial deposits ordon evelopmen gas shows Marine/Shorebeach dGDOSItS
. P Y P ot properties. These include a high silica content in the form of quartz and, more importantly, low levels of impurities, particularly clay, iron -
g ; -ane (Lst) . . ) . L . . - ) arlsey ome Oil of Canada ugged & abandone
Lane (Lst) .\~ Harl 1965 H Oil of Canada Ltd PI d & abandoned
Ay o oxides and refractory minerals such as chromite. Silica sands typically have a narrow grain size distribution, generally in the range 0.5 Th d it d as th ducts of d ition by glacial ltwat d d v labelled BGS
4 ¥ to 0.1 mm, although coarser grades are required for some applications. For most applications, silica sands have to conform to very ©S€ are deposits mapped as te products of deposition by glaclal meltwaters and are nowadays common'y 'abefiec on maps as High Hutt 1987 Ent ise Qil pl Plugged & abandoned, with oil H H
mm to 0.1 mm, Lol € X - o PP : ) ’ e S glaciofluvial deposits, a more accurate description of their origin. The sequence of these deposits is complex with mappable units Igh Hutton nterprise VIl pic and gas shows Undifferentiated sand and gravel
closely defined specifications and consistency in quality is of critical importance. Particular uses often require different combinations of

commonly exhibiting intricate relationships. Bodies of sand and gravel may occur as sheet- or delta-like layers above till deposits or as Hunmanby 1973 Burmah Oil (North Sea) Ltd Plugged & abandoned

properties. Consequently, different qualities of silica sand are usually not interchangeable in use. Silica sands command a higher price

(HalfWay

o) L t) s / "/;/Seavegéte than construction sands. This allows them to serve a wider geographical market, including exports. il et othor it doman | reas et wnoly conceslec, ancthus unknown, Bodles of sand and gravel may occur Kirby G1-G11 1938 Gulf Exploration Company (Great Britain) Ltd | _Plugged & abandoned Boundary of area assessed for sand and gravel at the indicated
oton) (Lst) - : Kirk Smeaton 1985 RTZ Oil & Gas Ltd Plugged & abandoned resource level
N } (S0 tS'“(,:a :and plfocess;?gr:s of .\t/alry./lng «JtIegrete§ Ofl cotmglexny a}nd .dep.endds otn thz.?a.lturebo:htqre} ravr\: matTrlaldan(:] en.d ulse of t?fe sanfdt.hlt In North Yorkshire, extensive spreads of these deposits occur in the mid and lower reaches of the Esk, Ure, Swale, Ouse, Wharfe, Nidd Low Bradley 1991 Teredo Petroleum plc Plugged & abandoned, dry
iy s ypically requires a high capital investment in plant. Frocessing Is aimed at moditying both the physical and chemical properties ot the and Aire valleys. Some of these deposits form broadly rounded and elongate ridges which overlie and clearly postdate the till and older Marton 1978 British Geological Survey Scientific hole Sl LlCA SAN D
Thirsk Bypass-(Cl) sand to meet user specifications. The ease with which contaminants (such as iron-bearing impurities and clay) can be removed, together X ; . . i ) ) :
2 SR s : . . A . . . . . . . . glacial sand and gravels. They are composed of yellow to reddish-brown, fine-grained sands with varying proportions of gravel, pebbles, Newton Mulgrave 1965 Home Qil of Canada Ltd Plugged & abandoned
'/ 28 % : N with the level of losses incurred in removing oversize and undersize fractions from a sand, has a major bearing on its potential use. ) . . . . . -
lg & ¢ o ) . : e . ) L - . cobbles and occasional boulders. In the Hambleton Hills, these deposits have a sloping, steep sided, terrace-like form and are North Fordon 1955 D'Arcy Exploration Ltd Plugged & abandoned . . .
Within the UK, deposits of silica sand occur in only limited areas and quantities, and the special characteristics of silica sand extraction Y =Xp 99 Osgodby Formation (|n Burvthorpe area onl ) J
Vs X . . ’ . . ! T ’ composed of red-brown gravels with thin lenses of medium- to coarse-grained sand. Clast lithologies include local Jurassic sandstone, Ralph Cross 1966 Home Oil of Canada Ltd Shut-in gas well g Y y p y urassic
¢ s, in particular the cost of processing, means that the industry has a restricted distribution. ) . ) . ) ) ) ) ) p 9
\ 7 duwe st (! 7] \ ironstone, limestone and siltstone with a few pebbles of Carboniferous limestones. North of Thirsk, these deposits form broad ridges of Rosedale 1966 Home Oil of Canada Ltd Plugged & abandoned
@) Thirsk BypaSS W(San, Cl) e P 1 S - | 1F . L - L . . . red-brown sandy gravel associated with underlying glaciolacustrine sediments. Glaciofluvial sediments also occur in terrace deposits - -
\ ‘ e ; Cleal:/(g/)Q MY y‘ =) slml'th Yolr_ikshlrefhas onI.y Ilémtedlresoll,lrcesdof SI|I§a s;and ar;]d c;]rrent Iproguctlgg |s'::onf|n§d toa relatlvglydsmaII.S||te ?t Bur:ythorp;a, ngar where drainage from the glaciers in the Pennine valleys entered the west side of the Vale of York, depositing spreads of sand and gravel Sawley 1945 D'Arcy Exploration Ltd Plugged & abandoned, dry I_I M ESTON E
I LS a ‘ ﬂ é 4 o re:i;ogsat:dref’oul:j;)??:]z ‘Cﬁl'ar:r_lfc;;?zctis:r:szwggrr\z (tSOeOO(;th?)snsr:Zs/ng? BanL?srrenz:‘Ki)tr; :;E/ E)"ézrlr:;r;o:::l: tz; rt‘naep ZLoovt/fttlﬁz in front of the ice sheets. The deposits are generally gravelly, with Carboniferous limestones and sandstones the dominant clast Sessay 1988 Kelt UK Ltd Plugged & abandoned
I\ X Thirsk Bypass (Sgg g s i P|Cker|ng | '. , \$ ! outcrop of the Osgodby Fo.rmation only in the Burythopre are:a : ’ lithologies, and form the highest, flat-topped terraces along the valleys. These deposits show a progression northwards, mirroring the Speeton 1960 Shell UK Exploration and Development Plugged & abandoned Limestone: Coralline Oolite Formation } Jurassic
5 . X Ne ) -~ + e P A k h / S . : retreat of the Vale of York ice sheet. This type of deposit is typified in the workings at Marfield Quarry, on the River Ure near Masham, Stoupe Beck 1997 Candecca Resources Ltd Plugged & abandoned
e\ RIS Dl J Necmarty G.aS We” (GaS) y € am ( g) . ) . - ) . where up to 15 metres of coarse-grained sand and gravel is dry worked for concreting aggregate. The deposit is typically 60 per cent Thornton le Clay 1990 Enterprise Oil plc Plugged & abandoned .
o P - i A large silica sand operation based on Carboniferous sandstones within the Millstone Grit Group (Hall Moor sandstone) at | and 40 + sand with a sianificant rtion of ized material reflecting th ined nat i f th . . . Permian: Cadeby and
IS R . o G2 o ) WEe - Blubberhouses, near Harrogate, formerly produced glass sand, mainly for the colourless glass container market. The quarry closed in greav;es.tasn per cent sand with a signilicant proportion of oversized material reflecting the coarse grained nature of many of these Weeton 1984 RTZ Qil & Gas Ltd Plugged & abandoned, dry Dolomite and Dolomitic Limestone Brotherton formations
; s its.
¢ VA = 1991, after only three years operation, in part due to difficulties in processing the sand. P Wheldrake 1973 Candecca Resources Ltd Plugged & abandoned
80 Ki y MiSpe fon2. o : o | River sand and gravel (Terrace and Sub-alluvial deposits) _— Whenby 1975 Candecca Resources Ltd Plugged & abandoned — CH ALK — 80
G W | G P S . FEET g Whitwell on the Hill 1961 BP Exploration Company Ltd Plugged & abandoned
A as Q e ( aS) o L T W = Resources occur in both raised river terrace sequences flanking the modern floodplains and in flood plain terrace deposits associated Wykeham 1971 Home Oil of Canada Ltd Plugged, gas well . . o
2 Sreang] Kll’by MlSpeﬁ ! with, and underlying, present day alluvium. This sequence of deposits is best developed along the Rivers Swale, Nidd, Wharfe, Aire, nghel’ purlty Chalk (>97 A’ CaCOS)
\ o ‘Gas Well (Ga LT EVAPORITE MINERALS Tees and Derwent with a succession of terraces formed, representing accumulations of sand and gravel in response to falling sea level in Table 2: North Yorkshire gasfields Upper Cretaceous
""" Fire ) I s,/ i s [Pt e t-glacial times. The pattern of these deposits was largely controlled by both the existing bedrock and by newly formed glacial . - . . - -
Ryedale Gés Fields (Great' - Jyp,, Gas- N - . : . . postg :
4 i ( e Ryedale Gas Fi EId,;,t Evaporite minerals, including gypsum and anhydrite, rock salt (halite) and, more rarely, potash and magnesium salts are precipitated features. The extensive terraces associated with the River Ure are the result of reworking of the glaciofluvial deposits in the area. The Name of field Field Type | Operator attime | Current operator | Discovery | Production | Production | Total Lower purity chalk (>93% CaCOs3)
Habton/Malton 3) (Gas) 5 .« . ) . . : ; ) N . oilorgas | of discovery of licence block | date started ceased production
) A Bk W i o ? during the evaporation of seawater. The arid conditions that existed in north-east England during Permian times resulted in several terraces flank the river alluvium at various heights above the floodplain and are mainly composed of sandy gravel but with thin layers of (x108 cuft) -
L B St / M It ' 4 cycles of evaporite deposition. The most extensive led ’.EO the deposition of the Boulby Halite Formation which includes the Boulby silt and clay in the lower terraces, representing overbank deposits. The terrace deposits associated with the River Swale are worked at up to 2005
T ' Sl g 3 @ Via .On ‘ Potash Member. Both are worked at the Boulby Potash Mine near Loftus. several localities, including Pallet Hill near Catterick, where currently 250, 000 tonnes of aggregate are extracted per annum. The Eskdal G D' Arey Exolorati Roc Oil (UK) Ltd 1937 1960 1967 860 EVAPORITES
Do : R gal ?/\r[] 1 o i "ETGaS We” ; o ‘ deposits have 60-70 per cent gravel with the remainder mostly sand, but with up to 15 per cent silt and clay in places. The deposit is up skaale as (forer(r:gnn)é? g{%;;o)n oc Ol (UK) Potash
\, A R ey L ‘ asiVvy (Gas) Mot G : < \ Potash to 15 m thick with the upper 5 m worked dry and the remainder wet worked.
* Higlthorne Farm o G ) Y, 2NN ishes 3Y® B\ BN 2L W2 Lockton Gas Home Oil of Viking Oil (UK) 1966 1971 1974 unknown , -
g Pit ; : =+ @ oo : Gas We“(GaS) . I < Grimten Potash is a generic term for a variety of potassium-bearing minerals and refined products. Sylvite (potassium chloride, KCI) is by far the Blown Sand Canada ApprOX|mate western limit of BOU'by Potash
f-(l) OI:V 1l AT Sran e - f seoms -} iy \d PO {Lgh most important and has accounted for all the potash produced in the UK to date. Potassium is one of the three primary nutrients, with
(Hysthwa ‘ L HOVingham ( \! N , i : ek nitrogen and phosphorus, that are essential for plant growth. Most of UK potash production is consumed in the manufacture of These deposits are generally composed of fine- to medium-grained sand with a mean fines (<0.075 mm) content of around 8 per cent. Kirby Misperton | Gas Taylor Woodrow Viking Oil (UK) 1985 1995 Producing | unavailable Salt
e A Dot . et 7 N fertilisers. Smaller quantities are also used by the chemical and pharmaceutical industries. The sand comprises sub-rounded to well-rounded quartz grains. These deposits are believed to be largely of late Quaternary age Malton Gas Candecca Viking Oil (UK) 1970 1995 Producing | unavailable
g ; 7 . . ' . _ _ resulting from aeolian reworking of fluvial and glaciofluvial sands. The most favourable sites for blown sand accumulation are along the [ Approximate western limit of Boulby Halite
Potash resources occur in rocks of late Permian age that underlie the eastern part of North Yorkshire. The resource comprises the lower slopes of major west-facing escarpments, along the east side of the Vale of York. Near Thirsk, the sand is red-brown-yellow in Marishes Gas Kelt Viking Oil (UK) 1988 1995 Producing unavailable
===== Boulby Potash, which occurs at the top of the Boulby Halite Formation. The sub-surface extent of the Boulby Potash and its conjectured colour and well-sorted, although the deposits are generally less than 2 m thick.
western limit is shown on the map. The bed underlies extensive parts of east Yorkshire but is only worked at the Boulby Mine. Mining Pickering Gas Kelt Viking Oil (UK) 1992 2001 Producing | unavailable BRICK CLAY
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operations extend some 12.5 km, reaching 5 km offshore to the north where they are approximately 800 m below the seabed. In the
south, a combination of seam dip and topographic relief leaves the workings more than 1300 m below the land surface. The Boulby
Potash averages 7 m in thickness but ranges from nil to over 20 m. The bed consists of sylvinite (a mixture of sylvite and halite) with
minor clay minerals and anhydrite, and traces of other minerals. The material mined is of high-grade by international standards with a
mean KCI content of 34 per cent (21 per cent K;0). However, grade varies both vertically and laterally.

The Boulby Mine, together with the southern mining area, is located within the North York Moors National Park. Some of the northern
mining area extends into Redcar and Cleveland Borough in the North East Region, and the eastern mining district extends out beneath
the sea.

Potash production was nearly 1 million tonnes refined KCI in 2005, with a record output of 1.04 million tonnes in 2003. The Boulby Mine
is the UK's only potash mining operation. Two other proposals to extract potash in North Yorkshire, one of which involved solution
mining, were permitted in the late 1960s, but were never finally implemented.

Salt

Salt (sodium chloride, NaCl), occurs as rock salt (halite) in beds ranging in thickness from a few centimetres up to several hundred
metres. The purity of individual salt beds depends on the extent of mudstone interbedding.

Salt-bearing strata of late Permian age underlie extensive areas and extend at depth from Teesside beneath much of north and east
Yorkshire, and into north Lincolnshire. Deposits occur at several horizons, the most extensive, and the only one currently of economic
importance, being the Boulby Halite. The sub-surface extent of the Boulby Halite and its conjectured western limit is shown on the map.
At the Boulby Mine, the Boulby Halite achieves a total thickness of about 40 m. About 8-10 m below the Boulby Potash is a bed of pure
and strong halite through which the mine's arterial roadways are driven to access current mining areas and to explore and develop new
areas for potash production. The rock salt produced through driving these roadways is very suitable for de-icing roads and substantial
quantities are produced for this purpose. Output of rock salt was 600,000 tonnes in 2005. The Boulby Mine is one of only two mines
producing rock salt in England.

Thick salt deposits also occur lower in the Permian sequence within the Fordon Evaporites. At Hornsea, in the East Riding of Yorkshire,
these deposits have been used to create large cavities some 100 m high and 100 wide at depths of between 1710 m and 1840 m for use
in natural gas storage to meet peak demands. A stratigraphically higher salt horizon, the Sneaton Halite, occurs above the Boulby Halite
but is less extensive. These are not shown on the map.

Gypsum and Anhydrite

Gypsum (CaS0,.2H,0) and anhydrite (CaSO,) are, respectively, the hydrated and anhydrous forms of calcium sulphate, which occur in

Beach sand and gravel

Included in this category are deposits marked on BGS maps as 'Shoreface and Beach Deposits', 'Storm Beach Deposits' and a variety
of other beach deposits. Typically these occur as accumulations of sand and gravel restricted to the modern coast and a relatively
narrow belt of country adjacent to it.

CHALK

Chalk is a relatively soft, fine-grained, white limestone consisting mostly of the debris from planktonic algae. The Chalk is of Upper
Cretaceous age and occurs extensively in eastern and southern England where it forms an important resource of 'limestone raw
materials'. In North Yorkshire the Chalk occurs only at the south-eastern margin of the county, where the Yorkshire Wolds flank the
broad Vale of Pickering. Here, and in adjacent areas of the East Riding, the Chalk contains less moisture than in southern England;
hence its value as aggregate, but only for less demanding applications such as fill and sub-base roadstone.

Chalk is currently extracted from two quarries at Flixton and Knapton for low-grade aggregates used as drainage media. The Yorkshire
Wolds, however, are marked by numerous small disused quarries where the Chalk has been dug for local use as agricultural lime and
hard core.

The Chalk is divided into five distinct formations: the basal red-coloured Hunstanton Formation (Red Chalk) passing up into the Ferriby
Chalk; the Welton Chalk, the Burnham Chalk and the Flamborough Chalk. The most obvious differences between the formations are in
the occurrence of flint. The Ferriby and Flamborough chalks are flint-free, while the Welton and Burnham chalks are characterised by flint
nodules and bands. Most of the Chalk contains numerous partings of calcareous mudstone (marl), which are most common in the
Ferriby and Flamborough chalks. Thin and widely spaced mudstone bands are a feature of the Welton and Burnham chalks. The
numerous mudstone partings in the Ferriby and Flamborough chalks lead to high alumina, iron and silica contents and this part of the
sequence is thought to be mainly of medium purity (>93% CaCOs). The middle part of the sequence (the Welton and Burnham chalks) is
generally of higher purity (>97% CaCOs), although the silica content is variable depending on the flint content.

PLANNING PERMISSIONS FOR MINERAL EXTRACTION

Abandoned Mine Methane (AMM), Coal Mine Methane (CMM) and Coalbed Methane (CBM) potential

Pennine Lower to Middle Coal Measures forming part of the Eastern England Coalfield occur in the south of the county, but are entirely
concealed beneath the Permian and younger cover rocks. These strata come to crop to the west in West Yorkshire, where they form part
of the heavily worked Yorkshire and Nottinghamshire coalfields. Their northern extent is just to the south of the Vale of
Pickering-Flamborough Head Fault Zone. Generally easterly-dipping from outcrop in the south of the county, their Permian subcrop
pattern suggests that they are folded about a gentle NW-SE trending fold. The coals of the Yorkshire Coalfield are highly volatile
bituminous types with an average total combined thickness of 15 m, and an average gas content of 4.1 m® CH, per tonne. The Coal
Measures in the Eastern England Coalfield have not been mined and are not well documented. However, where measured they have a
gas seam content of 1.5-5.9 m® CH, per tonne and are thought to have an average total combined thickness of around 10 m, with non
likely to be thicker than 4 m.

Coal Measures also subcrop beneath the Permian in the area around Robin Hood's Bay, where they extend offshore. Here there is only
0.6 m of poor coal recorded and no mining has taken place.

In the USA, most CBM production is from coals containing 7 or more m?® CH, per tonne. The lower gas content of the coal, suggests that
CBM development from virgin coal seams in North Yorkshire is probably not economic at present. Future CBM potential will depend
upon favourable changes in the economic situation when the Coal Measures beneath the county might prove prospective.

The prospects for and Coal Mine Methane (CMM) and Abandoned Mine Methane (AMM) in areas of worked pits are analogous to other
areas of the Yorkshire-Nottinghamshire Coalfield in general, being perceived as good. This is reflected in the acreage taken up for Coal
Mine and Coalbed prospects by companies like Evergreen, Octane, Alkane and Stratagas. Alkane Energy have already constructed and
are operating AMM extraction plants at Monk Bretton and Wheldale in neighbouring areas of South and West Yorkshire respectively.
Rapid declines in the volumes of gas extracted and concerns in 2003 over the classification and taxing regimes of the resource have,
however, led to doubts and concerns over the economic viability of this resource.

The concealed Pennine Coal Measures around Robin Hood's Bay have not been mined and with the poor and thin coal recorded,
provide little or no CBM prospects.

A potential future area for development in coalfield areas is Underground Coal Gasification (UCG). This is very much an unproven, new
technology, which is under review and test in a number of countries. Areas of suitable deep Coal Measures in North Yorkshire probably

exist, notably around York and eastwards, and therefore might provide potential for developing this technology.
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