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Bedrock geology 1:50,000 scale

DINANTIAN TO WESTPHALIAN SILLS OF LOTHIANS AND FIFE - OLIVINE-BASALT

LOWER LIMESTONE FORMATION - SEDIMENTARY ROCK CYCLES, CLACKMANNAN GROUP TYPE
HURLET LIMESTONE - LIMESTONE

PITTENWEEM FORMATION - SEDIMENTARY ROCK CYCLES, STRATHCLYDE GROUP TYPE
ANSTRUTHER FORMATION - LIMESTONE

SANDY CRAIG FORMATION - SEDIMENTARY ROCK CYCLES, STRATHCLYDE GROUP TYPE

ANSTRUTHER FORMATION - SEDIMENTARY ROCK CYCLES, STRATHCLYDE GROUP TYPE

PATHHEAD FORMATION - SEDIMENTARY ROCK CYCLES, STRATHCLYDE GROUP TYPE

CENTRAL SCOTLAND LATE CARBONIFEROUS THOLEIITIC DYKE SWARM - QUARTZ-MICROGABBRO

LIMESTONE COAL FORMATION - SEDIMENTARY ROCK CYCLES, CLACKMANNAN GROUP TYPE
. SCOTTISH LATE CARBONIFEROUS TO EARLY PERMIAN PLUGS AND VENTS SUITE - TUFF AND AGGLOMERATE
SCOTTISH LATE CARBONIFEROUS TO EARLY PERMIAN PLUGS AND VENTS SUITE - BASALT, OLIVINE-MACROPHYRIC

SCOTTISH LATE CARBONIFEROUS TO EARLY PERMIAN PLUGS AND VENTS SUITE - BASANITE

MIDLAND VALLEY CARBONIFEROUS TO EARLY PERMIAN ALKALINE BASIC SILL SUITE - ANALCIME-GABBRO AND PICRITE

MIDLAND VALLEY CARBONIFEROUS TO EARLY PERMIAN ALKALINE BASIC SILL SUITE - OLIVINE-BASALT
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Gavin Park
Text Box
Superficial Deposits


Map Key

Superficial deposits 1:50,000 scale

GLACIOFLUVIAL ICE CONTACT DEPOSITS - GRAVEL, SAND AND SILT

TILL, DEVENSIAN - DIAMICTON

ALLUVIUM - CLAY, SILT, SAND AND GRAVEL

BLOWN SAND - SAND

MARINE BEACH DEPOSITS - GRAVEL, SAND AND SILT

RAISED MARINE DEPOSITS OF HOLOCENE AGE - SAND AND GRAVEL

RAISED MARINE DEPOSITS, DEVENSIAN - CLAY, SILT, SAND AND GRAVEL




St Andrews Harbour North West Slipway
Feasibility Study into the Reinstatement of the North West Slipway

D FAIRHURST I

Appendix 4 — Borehole Records for Large Structure
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British
Geological
Survey

BGS ID: 706023 : BGS Reference: NO51NW7045/1
British National Grid (27700) : 351351,716764

Boring ; Tomto
mathod Bhell and Auger ooation Record of

—— L N 516 BOREHOLE 1
diamater_(mm) 150 to 4,45 m 1y 1 )

150 to d.l5 m Orlentation Ground level
Yareiond _mosy™ 1s.60

Hand oparated rig, Di 5/5/76

Casing
dismeter (mm)
Boring

Samples and
In situ tests Casing | Water

s n(.':;n Depth ; DESCRIPTION OF 8TRATA

) (m)
CONGRETE

FILL (loose fine to coarse graval
simed fragments of brick,
sandstons and shale {n a matxix
of dark grey olayey silty sand)

Looss becoming medium denme hrown fina
to coarse silty BAND with f£ine and
medjum angular and sub-angular qtavel}
alayey and silty above 2,50 m

Yell and Llete.
ﬂ.mw m zr?n:d I{qumlt."\orud

llon!.hl.y badro

END OF BOREHOLE

"1 REMARKS

Ground: oxr was not d during boring. -
Tha borehole was sdvanced by chiselling betwesn depths of 4.15 m and 4,43 m (1h).

For sxplanation of symbols and abbrevistions see Notes. pages (1) and (Il)

LAB Ref, No,
8/ 11958/A ST ANDREWS, GREGORY PLACE

WIMPEY LABOAATORIES LIMITED

Contact BGS: ngdc@bgs.ac.uk




@ British
BGS ID: 706023 : BGS Reference: NO51NW7045/1

logical
BGS g::’g? & British National Grid (27700) : 351351,716764
——

N

"m%

LOCATION PLAN
Scale 112500

SITE PLAN
Scale 1t 500

- Denotes Borehole

§ LabiBat.ie,

8/11938A ST. ANDREWS , GREGORY PLACE

1 IMPEY LABOMTORIE8 LIMITED

Contact BGS: ngdc@bgs.ac.uk



St Andrews Harbour North West Slipway
Feasibility Study into the Reinstatement of the North West Slipway

D FAIRHURST I

Appendix 5 — Borehole Records for Bridge

X:\156 - 160\159\159462\4. Correspondence & Reports\159462-DOC-01.doc



British
Geological

BGS ID: 706011 : BGS Reference: NO51NW6669/1

Survey British National Grid (27700) : 351596,716293

Location . Shore Bridge - S5t, Andrews. = warter LeVELS:. . 2.74 iNmaL.... 5.4 FINAL . T
MAP REF.
JOB NO. .. 202L  soreHote NO..... 1.  DATE COMMENCED: .. ... 8=U=71__ .. ... .. L———i——r»
N
SURFACE LEVEL: . 2+79M- pamerer.. 150mm,  pAvE COMPLETED: ... 12=L=71 [
r INDICATED/RECOM-|
3 . L : PL Pl MENDED ALLOWABL|
Group Thick- - n w L) qu c ¢ L ok BEARING CAPACITY
DESCRIFTION Le3 | Symbol | DoPt | ness | Level | E | hiows)| (%) | Ubcu | bsq | Ubosq | (@es) | 0 | %) | (Tonssa. fe.)
o fr) ft) ft}
. Strip Spread
Topsoil, 0.53| 0.53|3.26
Filling:- Soft Very Sandy 0.L6 U10d
Clay and Rubble. 0.7
g 0.99 2.80
Soft intact Dark Greyish 2440 D
(Silty) laminated Clay with 1.249
traces of Peat. u1og 64.8| 97 ,100 0| u8 29 | 19 0.1 | 0.1
1.67
2,13 | i
100 6.6 98 300 o] 0.3 | 0.4
3.43 0,36 | 3,20 - : )
Soft intact Dark Greyish 0.8, D 7
Sandy Clay containing Gravel, .07 Lo.L8 3,66
CONT INUED/

REMARKS : Sulphate content test at 1,67 m. :
pH test at 1.67 m. :

SYMBOLS: n - Na. of blows par foat in standard panstration test  w - Natural moisture content ¥ - Natwal bulk damity  gu - Unconfined compressive srength ¢ - Apparant cohesion ¢ - Angla of incernal friction
L.l -Liquid Limit  P.L. - Plastic Limic  P.J. - Plasticity Indax U4 - 47 Din. Undisturbed Sampls .14 - 1} Dia. Undisturbed Sample D - Disturbed Sample B - Bulk Sample

Contact BGS: ngdc@bgs.ac.uk




British BGS ID: 706011 : BGS Reference: NO51NW6669/1

Geological British National Grid (27700) : 351596,716293
Survey

FORFROTE —RECORT—SPIEET o o
wocation . Shore Bridge - St. Andrews. = WATER LEVELS:. . 2,.7L. _INIMAL:__ 5,49 FINAL e I T
2, - MAP REF.
JOB NO. 2.0 h BOREHOLE NO. 1 cuntd. DATE COMMENCED: ... . _B b ?1 e S ! |
150mm, _ 12-1=71 [N ‘
SURFACE LEVEL: b yereer DIAMETER: . DATE COMPLETED: i i sadiiasisens
= e = e = :
| | | | INDICATED/RECOM |
1 2 * 4 LL L Pl MENDED ALLOWABL| a
Group Thick- e A - ¥ qu € i BEARING CAPATITY|
DESCRIPTION Leg Symbol Depth ness. Level ? (blaws) | (%) | Ub.cu | i saq | (Ib.sq. | (deg.) (%ui (% (o) (Tons/sq. fe.}
v fr) fr) fr) )
Strip Spre
| 4.27
Stiff to Very Stiff inta¢t U100 13.7 135 1300 7 27 i1 13 1.6( 2.1
Dark Brown (Sandy) Boulder L.57
Clay. b
5.18
U100 12.8 136 2150 3 2.4 3.1
5.71 249
6. 7]
10100} 12,3 137 1550 11 | 2.3
7.62
D
123
u1op
9.14
D
- 9.98 +6,19 19.75
Soft Grgy Shaley Sandstone, ho,89 J.9 L7.10
Soft Sandstone. 0.92 D
M —_—
" 1,81 +8,02 10.97

REMARKS :

SYMBOLS: n - Noa. of blows par fooz in standard penstration tast  w - Narural moisture contant ¥ - Natural bulk dansity  qu - Unconfined compressive sirength - Apparant conesion & - Angle of internal riction
L.l - Liquid Limic-  PL. - Plastic Limit  P.J. - Plasticity Index U4 - 4" Dia. Undiseurbed Sample  U.14 - 1}* Dia. Undisturbed Sampla D - Disturbad Sample 8 - Bulk Sample

ﬁ_ i - _]'U T = S -T—m SRR e T

Contact BGS: ngdc@bgs.ac.uk




@ British
S GEO'OgiCGl BGS ID: 706011 : BGS Reference: NO51NW6669/1

@ Survey British National Grid (27700) : 351596,716293

™,

Balfour House

Contact BGS: ngdc@bgs.ac.uk




@ British

BG Geological BGS ID: 706012 : BGS Reference: NO51NW6669/2

—— Survey British National Grid (27700) : 351601,716279

OO T T ORI e Y

LOCATION . ; waTer LEvELs: . 2290 inima . 2s . -
MAP REF.
JOB NO - 2024 somenoie No. .. DAIE CO €D 3-3-1 . ‘ -
N
SURFACE LEVEL:  3-62m. DATE COMPLETED: ... .S=l=71 L
[ | INDICATED/RECOM-
‘ . MENDED ALLOWABL
DESCRIPTION 9

BEARING CAPACITY
(blows) ./sq. (Tonsisq. f1.)

Topsoil f

DIAMETER .. .1 20M@o

Filling:— Locse Sand ani
Rubole.

Loose fine to Medium Ir|
Brown Clayey Silty Sand,
Gravel.

Boft intact Dark Greyis
Silty ®andy Clay with
lagers of Sand and Grav

* Penetration test at 0.76m. :- L blows taken for initisl penetratisn of 0.L46m,

SYMBOLS: - No. of blows par foot in sandard penetration tast
L.l -Uiquid Limic  PL. - PlasicLimit Pl - Plsticity Index

w - Natural moisture content ¥ - Natural bulk dansity qu - Unconfined comprassive strangth
U 4 - 4" Dis. Undisturbed Sample

c - Apparent conesion & - Angie of intarnal friction
U.13 - 1§” Dia. Undisturbad Sample D - Disturbed Sampie

B - Bulk Sample

Contact BGS: ngdc@bgs.ac.uk



British
Geological BGS ID.:.706 1? :BGS Beference: NO51NW6669/2
Survey British National Grid (27700) : 351601,716279

CTRET IO T R O ey e

LocaTion . .Shore Bridge - St, Andrews,

WATER LEVELS: .. 2:90 __iNmiaL:.... 2299 FINAL
202l s map Rer. |E
JOB NO . _BOREHOLE NO. . DATE COMMENCED:

3 62 N
SURFACE LEVEL: .. 2+0SWs DIAMETER: .. .7. . DATE COMPLETED: .. e UL AL R

T

INDICATED/RECOM- |

MENDED ALLOWABLE]

BEARING CAPACITY |
(Tons/sq, fe.)

| L. P.L.
DESCRIPTION (blows) e, (%)

Strip | Spread |

Stiff to Very Stiff ints
Dark Brown Sandy Bouldex
Clay.

U100
8.69
D

9.1L
D
10.97

Snft Grey Shaley Sand-
Btone, -7.58
Soft Sandstone, " %

Sulphate content test at 1.52 :— 0.415% pH test at 5.64L :=- 8.0
pH test at 1.52 :- 8.0 Sulphate content test at 5.64 :i- 0.096%

SYMBOLS: n- No>. of blows par foot in szandard psnetration test  w - Natural moisturs concent ¥ - Matural bulk density qu - Unconfined comprassive sirength  © - Apparanc cenesion # - Angle of intarnal fricton
L.L. - Liquid Limit  P.L - Plastic Limit  P.1. - Plasticity Index U 4 - £° Dis. Undisturbed Sample .74 - 1§* Dia. Undisturbed Sampls D - Disturbed Ssmple B - Bulk Sample

e Ic,r,] _ : . -

Contact BGS: ngdc@bgs.ac.uk



@ British
g\ Geological BGS ID: 706012 : BGS Reference: NO51NW6669/2

@ Survey British National Grid (27700) : 351601,716279

™,

Balfour House

Contact BGS: ngdc@bgs.ac.uk




British
Geological

Survey

BGS ID: 706013 : BGS Reference: NO51NW6669/3
British National Grid (27700) : 351609,716268

. Ea s \ = - : - 4 7 ™

LOCATION Shore Bridge — 8t, #Andr WATER LEVELS: ... Q.30 __.INITIAL = Q.76 .....FINAL MAP REF. |E ‘ \ 1 [ 1 ;
X | i
JOB NO . 202L  BOREHOLE NO.... ... 3 DATE COMMENCED: ..o 3 Kool el U N i l \ l - i
. [
SURFACE LeveL: 021Mm=  plameTer- 150ma. DATE COMPLETED: ..o bl L |
" “ ‘ ‘ [ ‘ [ INDICATED/RECOM-
" . ABLE
DESCRIPTION Leg | ooy | Depth | 15 | tevel | B | (blows)| (%) | 0bcu | (bsq. | Ub.sq. | (deg) | (%) | (%) (%) (Tonsisq ) |
{ v fr.) ) fr) I
m. L 3 Strip Spread
1
; Filling:- Loose Sand, Gra\re'fL [ 0.76 k
5. and Clay, 0,76 -0,55
B Toose fine to Medium Graded| ! 0,84 3*
Dark Greyish Clayey Silty D G.76 0.1 0,1
sand and Gravel, I 0.9% |
{ i U100
E | | 1.60 —-1.39 | 1.59
Soft intact Dark Greyish 0.69
Sandy Silty Clay containin# 2,17
Gravel. 2.29 -2.08
Toose fine to Coarse Gravel, 0.68 9
D 2,40 0,5 0.6
2,97 -2,76 1 2,74
Boulder. 3,43 | 0,46 |-3.22
Loose fine to Coarse Gravell 3,58 | 0-15| —3,37
Soft intacti Dark Brown 0.92 U10034=
Sandy Clay containing Gravel . %.50 -1,,29 3.81
GONT[[NUED/
i 1

L.L. - Liquid Limic © P.L. - Plastic Limit  P.I. - Plasticicy Index

REMARKS : * Penetration test at 0.76 :- 3 blcws taken for initial penetration of 0.46m,
** U100 at 3.81 unsuccessrul.
SYMBOLS: n- N>, of blows par foot in standard penetration tasc w - Natural moisture content ¥ - Natural bulk dansity q: - Unconfined compressive strangth ¢ - Apparant conesion & - Angle of internal friction

D - Disturbed Sample

1.1 - 1}* Dia. Undisturbed Sample

U4 - 4" Dia. Undisturbed Ssmple 8 - Bulk Sampla

Contact BGS: ngdc@bgs.ac.uk



@ British
BGS ID: 706013 : BGS Reference: NO51NW6669/3

Survey

BGS, Geological
U British National Grid (27700) : 351609,716268

Ny
. Sh idge = S . WA ELS:. . ..0.30.. ..INITIAL : 0,76 FINAL
rocaTion .. Shore Bridge t, Andrews,. TER LEVI " LTy - l \ I l
» JOB NO . 2024 pomemoLE NO... 3. contd,  DATE COMMENCED: .. 3=3=T1 .. _ \N } . l l
i SURFACE LeveL: . 0+21Be  piamerer.  150mE.
i “ I [ [ ' INDICATED/RECOM
| ' | 3 . g oL | pa |MENDEDALLOWAS
| Gi Thick- & n w ¥ qu c ¢ L. - L1 BEARING CAPACIT
BESCRIFTION | Leg | Giohy | Depth | nl” | evel | E | blows)| (%) | 0B.cu | (pjsq. | (b.sq. | (deg) | (%) | (%) | (%) Tonsisg. ft.)
I @ fr) fr.) ft)
- " Strip Spread
! T
[ L.50
Stiff intact Dark Brown 3,12 U104 13,% 137 1200 | 26 1l 12 1.2 1.6
(Sandy) Boulder Clay. 1157
- D
5.18
1100
.10
D
7.62 -7.41 | 6.71
Soft “haley Sandstone. 0.15 -
¥ 7.77| 27 L7,56] D
Soft Sandstone, 8,69 0,92 -8.48 | 7.71
REMARKS :

SYMBOLS: n- N>, of blows par foot in standard panacration test w - Matural moisture content ¥ = Natural bulk dansity @ - Unconfined comprassive strengen © - Apparant CONEsion ¢ - Angla of internsi friction

E.L. - Liquid Limic  PL. - Plastc Limit  P.I. - Plasticity Indax U4 - 4° Dis. Undisturbed Sample  U.74 - +}” Dia. Undisturbed Sampls D - Disturbed Ssmpie B - Bulk Sample
e I . e B : A

R e N—— - , e e i : mes - = . l

Contact BGS: ngdc@bgs.ac.uk




@ British
S GEO'OgiCGl BGS ID: 706013 : BGS Reference: NO51NW6669/3

@ Survey British National Grid (27700) : 351609,716268

™,

Balfour House

Contact BGS: ngdc@bgs.ac.uk




@ British

S, Geological BGS ID: 706014 : BGS Reference: NO51NW6669/4

QG/ Survey British National Grid (27700) : 351614,716259

LOCATION = Bridge - St, Andrews. = WATER LEVELS: ... le2/ .
2024 it
JOB NO. . BOREHOLE NO. ..o
B sUrFAcE LEVEL:  3.72M.  DIAMETER:.. 129mE. . DATE COMPLETED: . 26=3=T71..
; | ‘ I ‘ INDICATED/RECOM- |
i \ “ i | - . oL ol MENDED ALLOWABLE,
Gre | Thick- £ n w § qu c é LL. L. L | seaminG caraciTy
DESCRIPTION } Leg |s($rni§§| Depth T:;cs: Level £ {blows) | (%) | (bcu | p ssq | (Ib.sq. | (deg) | (%) (%) (%) (Tonsien. £2.5
| ) | A fr) fr.) ft) y
{ H i He Strip Spread |
{ I i
Topsuil, L] 0,23 10.23 | 3,49
F) Filling:- Soft Very Sandy 1,52 1 U100
. Clay, Sand and Gravel. \ 0,78
| D
] 1.75 TS |r 1 1].)22 g
Toose fine to Medium Graded | { 4 o. 0.6
< Brown Sand and Gravel. } l 2.7 2.44 5
; D —;255'% 0.5 | 0.6
3.81_9
! 2} 5.49 0.5 | 0.6
6.18 =2 46 | 5.3
Stiff intact Dark Brown (Sandy) 2.13 J] 5
Boulder Clay. 6]52 L0 2.7 3.5
7,04 2L
: 8.31 ~L.5% 8.08 3.l Ll
vy Boulder, 8,8 [0.53F5,12 1
Stiff intact Dark Brown (Sanfly) 10
Boulder Clay. R —-3-2— ) 0
° ¥ 2.13 giod 7+%°| 12.4 137 qe0d0 3} 29| 1w | a5 | 48|23
16.02
ut0
10. 3 (
10,97 -7.25 | |
REMARKS :
CONTIRGED/

SYMBOLS: n-No. of blows par foot in standard panetration tast w - Natural moisture content ¥ - Natra! bulk density @ - Unconfined compressive sorangth © - Apparant conesion & - Angle of internal friction
L.L. - Liquid Limit P.L. - Plastlc Limit P.). - Plasticity Index U 4 - 4 Dia. Undisturbed Sample U.14 - 1" Dia. Undisturbed Sample D - Disturbad Sample B - Bulk Samnie

= P e~ e e AR -

Contact BGS: ngdc@bgs.ac.uk




British
Geological

BGS ID: 706014 : BGS Reference: NO51NW6669/4

Survey British National Grid (27700) : 351614,716259

LOCATION . Shore Bridge — St, Andrews. WATER LEVELS : 1.7 .anmac: Dry . FINAL
252 MAP REF. |E
JOB NO . 2024 aopeHoLe No.. . 4.Gontds  DATE COMMENCED: ... 232370
N
SURFACE LEVEL: 0= /2™-  piamerer. 190WBe oAy compLevep: .. .. 267371
‘ T T ! [ INDICATED/RECOM
‘ ‘ 3 i ’ | w MENDED ALLOWAB
. Graup | Thick- T n w ¥ | qu < L] BEARING CAPACIT
DESCRIPTION Leg L Symbol | DEPth | o | Level E | lows)| (%) | Ub.cu | (Ib./sq. | {tb.sq. | (deg.) | (%) %o (%a) {Tonsfsq. ft.)
& ft.) ft.) ft)
Me Strip Spread
10.97 |
Broken Sandstone. 0.30 |_D |
11,27 =7.5510,81
T . Hard Sandstone. 0.92

SYMBOLS: n - No. of blows per foot in standard panetrauan tasc  w - Natural moisture content ¥ - Natural bulk damity  qu - Unconfined compressive strenzth ¢ - Apparanc conesion ¢ - Angle of intarnal friction
L. -Liquid kimic  PL. - Plastic Limit  P.I. - Plasticity Indax 4.4 - 4 Dia. Undisturbad Sampla  U.14 - 1§” Dia. Undisturbed Sample D - Disturbed Sample B - Bulk Sampls

Contact BGS: ngdc@bgs.ac.uk




@ British
S GEO'OgiCGl BGS ID: 706014 : BGS Reference: NO51NW6669/4

@ Survey British National Grid (27700) : 351614,716259

™,

Balfour House

Contact BGS: ngdc@bgs.ac.uk




British
Geological BGS ID.:.706 15: BGS Reference: NO51NW6669/5
Survey British National Grid (27700) : 351621,716245

LOCATION - Shore Pridge. WATER LEVELS: ...5 L. .. INITIAL :....... 3,66 ... .FINAL
2
JOB NO. .. 202k

. .BOREHOLE NO... . DATE COMMENCED: . . ...0.
SURFACE LEVEL: lk._OQIP. DIAMETER ... DATE COMPLETED: ..

INDICATED;RECOM

MENDED ALLOWABS'

| Group I BEARING CAPACIT
Symbol (blows) (Tons/:q. fr.)

i
DESCRIPTION = .
I
|

Strip Sprear

Topseoil,
Filling:- To; =0il, Gravel and
Sandstone.
Filling:- Loose Sand, Gravel
and Clay.

Soft intact Dark Greyish
8ilty Sandy Clay with layers
of Sand and Gravel.

Soft intact Dark Greyish
Silty Sandy Clay with traces
of Peat.

—1,32

Compact fine to Medium Grade|
Brown Sand and Gravel,

=220 |

CONTINUZD/ Sulrhate confent test at 2.44 - 0.162% pH test at 2.44 := 7.5

SYMBOLS: n - Na. of blows per foat in standard panetration tax w - Matural moisture content ¥ - Natural bulk density qu - Unconfined compressive stranzth c - Apparant cohesion & - Angle of incernal friczion
L.L. - Liquid Limit Pl - Plastic Limic  P.F. - Plasticity Index U.4 - 4° Dia. Undisturbed Sample .14 - 1§° Dia. Undisturbed Sampia D - Disturbed Sample B - Bulk Sample

= o] — 1 1 —

Contact BGS: ngdc@bgs.ac.uk



British
Geological BGS ID: 706015 : BGS Reference: NO51NW6669/5

Survey British National Grid (27700) : 351621,716245

- gy L - - 5 - % i
: i - St, i - EL RIS FINAL
LOCATION ‘Shore Bridge t, Andrews. .. WATER LEVELS: . 9..41 MAP REE. |E \
' JOB NO. 202L BOREHOLE NO... DATE COMMENCED: . -N———‘ i[ .‘ i 1
' SURFACE LEVEL: _ L.09m. . DIAMETER: 150mm.. . .. DATE COMPLETED: ..
| | | ‘ T . INDICATED/RECOM-
i ‘ ‘ ‘ H LL PL Pl MENDED ALLOWABLE
e Thick- = 4 w ] qu < é L. L 1. | seaminG caraciTY
DESCRIPTION [ Lea | ooy | Deptn | T | tevel | B | ibiowa) | (%) | (5w | bsq. | (bosa. | teg) | (%0 | %) | ) | cromia e
| | 5 ft) ft) | fr)
I | | | l F Strip i Spread
| i _6.33
St.ff to Very Stiff intact | 4.11 'u10d 13.2 1 134 2750 Y 28 114 14 2.9 3.8
Dark (Sandy) Boulder Clay. | 6.44
D
| 7.0
‘ U100 11.B] 138 1500 | 6 1.3 | 1.7
7-97
| D
6. 54
1100
9.hL
D
10.! -5.3510,0%
Soft Grey Shaley Sandstone. 0.23 D
10,67 -6.5810.5
Hard Sandstone, 11 '5c0.91 ~7.49

SYMBOLS: n - Na. of blows par faot in srandard panetration (sc  w - Natural moisture content  § - Natural bulk demsity  qu - Unconfined comprassive suangth < - Apparent conesion 4 - Angle of ntarnsl friction

L.L. - Liquid Limic P.L. . Plastic Limit P.i - Plasticity Index U4 - 4 Dia. Undisturbad Ssmpla U.14 - 1}" Dia. Undisturbed Sample D - Disturbed Sampie B - Bulk Sample

Contact BGS: ngdc@bgs.ac.uk




@ British
S GEO'OgiCGl BGS ID: 706015 : BGS Reference: NO51NW6669/5

QG_J Survey British National Grid (27700) : 351621,716245

™,

Balfour House

Contact BGS: ngdc@bgs.ac.uk




St Andrews Harbour North West Slipway
Feasibility Study into the Reinstatement of the North West Slipway

D FAIRHURST I

Appendix 6 —  Report ‘Monitoring of Damage and
Erosion of the North West Slipway,
— October 202
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ST ANDREWS HARBOUR TRUST

A TRUST PORT AUTHORITY

Monitoring of damage and erosion
of the North-west Slipway
St Andrews Harbour

Report compiled by:
Neil Cunningham Dobson: Trustee and Archaeological Advisor

October 2020



St Andrews Harbour Trust NW Slipway Erosion Damage October 2020

Location
Located at the north-west corner of the Shorehead, St Andrews harbour, the slipway/ramp is
an integral part of the A-listed historic fabric of the harbour.

T T e

Boulders

iy \ -I.'."‘ e f

The location of he NW Slipway at the Shorehead, St Andrews harbour. |

Description

It was constructed in the 17" century to permit horse-drawn wagon access to the rocky
foreshore for the purposes of quarrying rock. It was probably first constructed as part of the
repair and upgrade plan for the harbour following disastrous storm damage in 1655 and
rebuilt in 1656 with stone from the ruined castle.

Below the cliff, a slipway paved with large setts descends to the tidal rocks; its marginal slabs
are hollowed to a shallow gutter. The slipway is 3.50m (12ft) wide and 16.50m (54ft) long and
slopes from east to west. It leads to a 19th century rock-cut wagon way that heads off across
the rock skerries towards St Andrews castle. Subsequent wave and sea action over time has
removed the earth and exposed the underlying geology.

Erosion Damage

Ongoing monitoring of the north-west slipway by St Andrews Harbour Trust and Fife
Council’s Archaeological Unit since 2002 has revealed an alarming rate of active structural
deterioration caused by impact damage. Loose stone dumped around the base of the
structure is being cast against the ramp during storm events. As a result, the outer bonded
fabric is being removed and the inner rubble core is being exposed to wave action. This is an
active and ongoing process which is becoming worse over time. Left unchecked it will result
in the ever-increasing loss of historic harbour fabric, ultimately leading to the loss of the
slipway/ramp.
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Background

The loose stone causing the problem is not natural. It is alien material that was brought in
and dumped near the ramp in the 1970s as part of a North East District Fife Council funded
programme of coastal cliff stabilisation. The loose rock was dumped to create a rock armour
defence (was also used for plant and machinery access) along the base of the eroding cliff
face, the intention being to dissipate wave impact and so protect the cliff-face stabilisation
works. However, time has shown this rock armour defence to have been ineffective. The rock
was quickly scattered by wave action. The loose stone now serves only to scour the area
and to be catapulted against the ramp during storms.

The rock armour failed within only a few years of its installation and as early as the 1980s,
the problem of loose stone being cast against the ramp became apparent. Indeed, by 2002,
the ramp was exhibiting alarming erosion damage.

This problem was addressed by the Harbour Trustees in 2003 when the Trust commissioned
works to have the loose, scattered rock collected by digger and deposited in front of the sea-
damaged ramp to form a rock armour defence.

It is now clear that this engineering approach has failed. The rock was quickly scattered by
storm action and now, to an even greater extent than before, the loose rock is being regularly
catapulted against the ramp during storm events.

The Solution

It is essential that the cause of this problem is stopped. The only way to achieve this to
completely remove the loose boulders and displaced slipway stones from the area around
the ramp and trackway and initiate rebuilding and repair of the slipway to where it connects
to the trackway. It would be desirable for the original stones to be reinstated; with the
intrusive beach cobbles removed from the ramp surface and replaced with more appropriate
stones; and where necessary key elements, such as the lower kerbs, pinned or otherwise
securely bonded to the underlying rock upon which they formerly rested.

Modern construction methods would be the preferred methodology along with the relevant
planning consents and permissions.

Monitoring of erosion damage

In October 2003 following damage to the structure of the NW slipway leading down to the
foreshore at the Shorehead a programme of works was proposed to apply a rock armour
defence to the north of the slipway to mitigate further damage pending reinstatement of the
displaced stones. On behalf of the St Andrews Harbour Trust an archaeological watching
brief was carried out by the Scottish Institute of Maritime Studies, at St Andrews University
during the remedial works. The works were carried out successfully and a layer of boulders
placed over the trackway and in the corner over the base of the slipway
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The covered trackway and pile of mobile boulders at the base of the slipway October 2003
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The exposed base of the slipway and area of shingle and boulders. October 2003.
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Monitoring in March 2007

S/de ahd se of fhe s/ipwéy. March.
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D:amage to the surface of slibway by mobile boulders. March 2007.
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Monitoring in December 2011

>

Sea act/on pilling boulders up against the sllpway and corner of c//ff December 2011

Boulder removal during the early summer of 2014

During the early summer of 2014 the Harbour Trust was able to secure a weekend of support
from a British Army regiment based at Leuchars. As part of their local engagement they
supplied men and equipment to conduct stone removal to ease the pressure of boulder
damage to the slipway.
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Monitoring in March 2015

Sea action is starting to break away at the lower section of the slipway. March 2015.
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