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Appendix I

GEOLOGICAL LOGS - BOREHOLES



INSTITUTE OF HYDROLOGY BOREHOLE RECORD SHEET
•

Ill Borehole No MI Project . Cransley Lodge

BGS Borehole No Grid Ref : 808765

Date Started : 09/04/1991 Date Completed : 09/04/1991

Surface Level : 119.975 m.O.D

Water Struck : 3.0 m BGL

Rest Water Level

Client

: m BGL

: Stock Land & Estates

Driller : W.Gee

Logged : N.Runnalls.

Borehole Diam : 200 mm

Method of Drilling : Powcr Auger

Casing Diam/Type : 60 mm UPVC

19 rnm UPVC Piezometer Tubing

Screen 1 m x Mesh

Pack Gravel

Comments Base of screen at 4.5 m BGL.

Gravel pack from 1.45 - 5.5 m BGL.

Bentonite seal from 0.90 m - 1.45 m BGL.

GEOLOGICAL LOG

Depth Description

0.0-0.5 Brown topsoil with organic material and ironstone fragments - possible

made ground.

0.5-1.1 Gravel Sandy gravel with abundant chips of platey and angular ironstone -

Gravel.

1.1-1.5 	 Yellowish brown uniform grained fine sand, silt bands. Gradational

towards the base into coarse sand and gravel with abundant ironstone

fragments.

1.5-3.0 Brown gravel with clayey matrix. Abundant (40%) ironstone fragments.

•

3.0-4.1 Northampton Sand Brown to slightly yellowish light brown clayey sand with 10% ironstone

fragments (<10 mm diem).

4.1-4.5 Brown slightly clayey quartz sand with approximately 30% fragments of

coarse ironstone.

•
4.5 Narrow band of hard ironstone(?)

4.5-9.0 Upper Lies Clay 	 Heavy black to dark bluish grey clay

ECM



INSTITUTE OF HYDROLOGY BOREHOLE RECORD SHEET

IH Borehole No BH2 Project : Cransley Lodge

BGS Borehole No Grid Ref : 807765

Date Stalled 09/0411991 Date Complete : 09/04/1991

Surface Level 121.33 m.O.D.

Water Struck 1.6 3.0 m BGL

Rest Water Level 1.75 m & 2.65 BGL

Client : Stock Land & Estates

Driller : W.Gee

Logged : N.Runnalls.

Borehole Diem : 200 mm

Method of Drilling : Power Auger

Casing Diamaype : 60 mm UPVC

19 mm UPVC Piezometer Tubing

Screen 1 m x Mesh

Pack Gravel

Comments Base of screen set at 9.8 m BOL,

Gravel pack from 2.9 - 10.8 m BGL.

Bentonite seal from 2.4 - 2.9 m BGL.

Base of ceramic piezometer tip set at 2.2 m BGL.

Gravel pack 1.0 - 2.2 BGL.

Bentonite seal 0.6 - 1.0 m BGL.

GEOLOGICAL LOG

Depth Description

0.0-0.4 Topsoil rich in organic material

0.4-1.3 Boulder Clay Brown clay with rounded pebbles

1.3-1.6 Light Brown sandy clay with abundant rounded chat and limestone

pebbles - gravel(?). Some rounded ironstone fragments to pebble Size.

1.6-2.6 Light brown clay with abundant pebbles of broken angular (reworked?)

ironstone. Wet from 1.6 m.

2.6-3.0 Lower Estuarine Dark grey heavy clay

34-4.0 Northampton Sand Pale grey to white fine grained silty quartz sand. Mottled yellow.

Increased flow of water.

4.0-6.0 Black fine sand with orange oxidised iron staining towards the top of the

section. Platey chips of hematitic vein material and cemented hematitic

pebbly sandstone.

6.0-6.8 Black fine sand with progressively more clay towards the base. Cemented

hematitic fragments up to 120 mm diam returned with the cuttings.

6.8-8.4 Dark grey to black fine grained hematitic clayey quartz sand Marked

increase in clay below 6.8 m with occasional pale grey bands.

8.4-8.7 Hard band of limestone(?).

8.7-10.0 Alternating dark silty clays and fine black and light grey quartz sands

10 0-12.0 Upper Lias ClayDaric grey blue heavy clay.

EOH



INSTITUTE OF HYDROLOGY BOREHOLE RECORD SHEET

111 Borehole No : 8113 Grid Ref : 812768

BGS Borehole No Project : Cransley Lodge

Date Started 09-04-1991 Date Completed : 12104/1991

Surface Level 118.095 m.O.D.

Water Struck 1.7 m BGL

Rest Water Level

Client

1.7 m & 6.65 m BGL

Stock Land & Estates Ltd

Driller W. Gee.

Logged N. Runnells

Borehole Diam 200 mm

Method of Drilling Power Auger

Casing Diam/Type 60 mm UPVC

Screen 1 m x Mesh & Ceramic tip

19 mm UPVC Pia/Mlle:ler Tubing

Pack Gravel

Comments: Running sands with a high water inflow were encountered below

approximately 3.5 m. The hole collapsed once drilling progressed

below approximately 7.0 m. Hole was cased to 13.5 m and cleared by

air. Tubing and screen were lowered inside the steel casing and the

bas of the screen set at 12.2 m BGL. A gravel pack was installed as

the casing was progressively withdrawn to 5.7 m where a bentonite

seal was installed. A ceramic tipped piezometer was installed to 5.3 m

and the sand allows to run in around the tubing. No gravel was used

above 5.3 m.

Base of screen set at 12.2 m BGL

Gravel pack from 7.2 to 13.2 m BGL

Bentonite seal 5.3-5.7 m BGL

Base of ceramic tipped piezomder set at 5.3 m BGL

Bentonite seal 0.9-1.2 m BGL

•




GEOLOGICAL LOG




Depth Description




0.0-0.5 Light brown sandy topsoil with very minor organic material and

•




occasional rounded chert pebbles.

0 0.5-1.5Gravel Brown very sandy clay to clayey sand with 15% rounded flint pebbles.

•
1.5-3.0 Yellowish brown very uniform grained sand without any coarser pebbles.




Occasional pale grcy clay bands 10-20 mm thick towards the base of the

e




section.




3.0-4.5Lowcr Estuarine Yellowish brown alternating clay and sand horizons. Clay bands up to 50•




mm thick with the sands between 100-250 mm thick. Sand tending to be

of variable grain size but generally medium to coarse grained. Clay

0




horizons are grey to black in colour.

• 4.5-5.3 Wet running very fine sand and silt with clay bands.




5.3-5.7 Grey black dense clay

•
5.7-6.0Northampton Sand Orange brown coarse sand with minor grey to black clay layers. Minor

cemented hard ferruginous bands and veins.

• 6.0-7.2 White to grey alternating fine sand and clay. Occasional sub-rounded

•
•
•



..."-,n1OZ•Zycnno," 


pebbles of ferruginous cemented material - possibly slightly silicified.

Minor white mica flakes. Mottling hy orange yellow iron staining.

7.2-7.5 	 Narrow horizon of hard ferruginised sand. Mottled very light brown in

colour - possible carbonate cement.

7.5-9.0 Light brown alternating fme sand and sandy silt with moderate to high

clay content. Some darker grey bands to 40-50 mm thick.

•

9.0-10.3 Brown clayey unconsolidated sand. Occasional harder bands and veins of

iron oxides and possible minor limestone horizons. Some silicified

fragments.

•
10.3-10.5 Brown slightly clayey sand with abundant hematite (& goethite) veining.

Occasional fragments of white limestone. Minor clay bands.

10.5-12.2 • Very poor sample recovery - contaminated sample*

Wet fine to medium grained, brown to light brown running sands.

Occasional patches of white sand.

12.2-13.5 Upper Liss Clay Black to blue grcy dense and uniform clay.



INSTITUTE OF HYDROLOGY BOREHOLE RECORD SHEET

111 Borehole No 13114 Grid Ref : 811765

BGS Borehole No Project Cransley bodge

Date Started 10-04-1991 Date Completed : 10-04-1991

Surface Level 126.442 m.O.D.

Water Struck 7.9 & 13.0 m BGL

Rest Water Level 13.2 m BGL

Client Stock Land & Estates Lid

Driller W.Gcc

Logged N. Runnalls

Borehole Diem 200 mm

Method of Drilling Power Auger

Casing Diam/Type 60 mm UPVC

Screen 1 m x mesh

19 mm UPVC Piczometer Tubing

Pack Gravel

Comments Base of screen installed at 13.0 in BGL

Gravel pack from 9.5 - 13.0 m BGL

Backfilled from 8.6 - 9.5 m BGL

Bentonite seal from 7.6 - 8.6 m BGL

Backfilled with gravel to 7.1 m BGL

Base of ceramic piezometer installed at 7.1 m BGL

Gravel pack from 6.4 - 7.1 m BGL

Bentonite seal from 2.0 - 2.3 m BGL

The base of the Lower Estuarine Series was damp when drilled but

due to error in backfillmg the narrow diameter piezometer was

installed 80 cm above this horizon. The base of the Northampton Sand

was also damp when drilled and only by gradual seepage over mom

than a month did thc sump fill with water and the levels equilibrate.

GEOLOGICAL LOG

Depth Description

0.0-0.5 Light brown topsoil with minor organic material Minor chert and Chalk

pebbles less than 10 mm in diameter.

0.5-1.6 Boulder Clay Heavy grey mottled orange brown clay with approximately 10% rounded

white Chalk chips - usually less than 3 mm in diameter.

1.6-3.3 Dark olive green to grey clay with minor fine ( < 2 mm diameter) grains

of chert. Larger pebbles of Chalk, chert and angular ironstone to 10 mm

diameter.

3.3-4.2 Gravel Light brown clayey fine grained quartz sand.

4.2-4.5 Light brown uniform medium grained quartz sand with occasional

fragments of well rounded fossiliferous limestone.

4.5-6.0 Light brown sandy gravel with pebbles to 25 mm diameter but averaging

7-8 mm diameter. Pebbles of fossiliferous limestone, chert and minor

more angular chips of ironstone. The limestone and chert pebbles tend to

bc very well rounded. Approximately 20% of sand grains are ironstone

while the remainder arc quartz.

6.0-6.7 Lower Estuarine Light brown fine uniform gained sand to silty sand.



-- ".1.1 4.C.!Ce=i3:L•tr

6.7-6.9 Light brown clay with minor thin (< 5 mm) sand layers. The clay in the

lower half of the section are pale grey green in colour. The sample in

slightly damp.

6.9-7.5 	 Light yellowish brown fine to medium grained quartz sand. Minor

ironstone grains.•
7.5-7.9 Light brown clayey fine sand and silt with occasional minor clay bands.

•
7.9-8.4 Dark grey to greenish clay alternating with orange brown clayey silt. The

clay has • dense waxy texture and no mica.

8.4-9.0 Northampton Sand Alternating bands of brown sandy clay with occasional pebbles of

ironstone and very coarse sand. Approximately 50% of the sand in made

up of angular limestone fragments up to 20 mm in diameter. The sample

is relatively dry.

9.0-10.5 	 Brown ironstone gravel with predominantly very angular to platey

ironstone fragments to 15 mm maximum dimension. The low portions of

the section morc orange black sand with a moderately clayey matrix.

Sample is damp.

•
10.5-11.8 Orange brown finer grained sand than above with minor clay within the

matrix (<15%) with variable very angular ferruginous vein material,

average 10 mm maximum dimension. Size is probably only a function of

fragmentation during drillmg.

11.8-13.0 Yellow brown slightly clayey broken platey ironstone veins. Minor

spongey ironstone.

13.0-14.0 Upper Lias Clay Dark bluish grey dense uniform clay. Minor white mica flakes.



INSTITUTE OF HYDROLOGY BOREHOLE RECORD SHEET•




11-1Borehole No : BH5Grid Ref: 808763

•
BGS Borehole No




Project: Cransley Lodge




Date Started : 10-04-1991Date Completed: 10-04-1991

•
Surface Level

Water Struck

:

:

127.063 m.O.D

Dry

II
Rest Water Level

Client

:

:

6.5 m BGL

Stock Land & Estates




Driller : W.Gcc.

• Logged : N. Runnalls




Borehole Diem : 200 mm

• Method of Drilling : Power Auger




Casing Diam/Type : 60 mm UPVC

•
Scrccn : I m x mesh





19 mm UPVC Piezometer Tubing

•
Pack

Comments

:

:

Gravel

Backfdled with Liss Clay to 6.5 m

ID




Base of screen installed at 6.5 m BGL

Gravel pack from 5.3 to 6.5 m BGL





Bentonite seal from 4.8 to 5.3 m BGL

•




Base of ceramic piezometer installed at 4.8 m BGL





Gravel pack from 4.0 to 4.8 m BGL

•




Backfilled with Lias Clay from 2.0 to 4.0 m BGL





Bentonite seal from 1.7 to 2.0 m BGL

I I




Backfilled to surface.

III




The Northampton Sand is effectively dry in this hole. The sump took

several months to fill.

GEOLOGICAL LOG

•
Depth Description

0.0-1.5 Boulder Clay 	 Brown dense clay with fine (<3 mm diam) pebbles of chert and

limestone. Occasional larger pebbles to 10 mm diameter with a single

cobble of Chalk to 50 mm diameter.

1.5-2.5 Gravel Dense black to brown clay with approximately 20% well rounded pebbles

of flint and limestone to 3 mm diameter and minor ( <2% ) pebbles to

10 mm diameter.

2.5-3.0 	 Sand to gravelly sand with black clay matrix and 15-10% pebbles of chcrt

and limestone. Pebbles to 12 mm diameter. Occasional pale brown clay

bands particularly towards the base of the section.

3.0-4.8 Very light brown uniform medium grained quarrz sand. No pebbles.

•

4.8-5.3 Light brown sandy clay with minor (<10%) interbedded medium grained

quartz sand. Sample is wet.

5.3-5.7 	 Gravel with approximately 20% pebbles greater than 10 mm diameter and

up to a maximum 25 mm diameter. Pebbles of well rounded cher% in a

relatively clean quartz sand matrix.

5.7-6.0 Brown clayey gravel consisting of approximately 20% fine pebbles of

chert and limestone up to a maximum 5 mm diameter, but averaging 1-2

mm diameter. Occasional larger platey fragments of ironstone to 10 mm

maximum dimension. Some ironstone with spongey texture.



•

•

•

•
6.0-6.5 Northampton Sand Yellow brown clayey quartz sand with angular fragments of ironstone

vein material.

6.5-6.8 	 Weathered brown grey clay with minor ironstone fragments and medium
grained sand.

6.8-9.5 Upper Lies Clay Blue grey dcnsc clay with minor white mica.

EON

•

•

•

11/
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INSTITUTE OF HYDROLOGY BOREHOLE RECORD SHEET
•

111 Borehole No : BH6 Grid Ref : 808760

BGS Borehole No Project : Cransley Lodgc

Date Started : 10-04-1991 Date Completed : 11-04-1991

Surface Level : 133.540 m.O.D.

Water Struck : 3.2,4.7, 12.0 m BGL

Rest Water Level : 2.4, 10.5 m EGL

Client : Stock Land & Estates Ltd

Driller : W.Gee

Logged : N. Runnalls.

Borehole Diarn : 200 mm

Method of Drilling : Power Augcr

Casing DiamiTypc : 60 mm UPVC

Screen : 1 m x Mesh

19 mm UPVC Piezometer Tubing

Pack : Gravel

Comments : There was a sudden inrush of water at 12.0 m BGL

Thc hole was continued 2.5 m into the Lias because of the unexpected

absence of the Jurassic sequence at this locality and the weathered

nature of the Upper Lisa Clay.

Backfdled with Lias Clay to 13.5 m BGL

Base of screen installed at 12.5 m BGL

Gravel pack from 9.0 to 13.5 m BGL

Bentonite scal from 8.0 to 9.0 m BGL

Backfilled with Lias Clay from 5.18 to 8.0 m BGL

Base of ceramic piezometer installed at 5.18 m BGL

Gravel pack from 3.3 to 5.18 m BGL

Bentonite seal from 3.0 to 3.3 m BGL

Backfilled to surface

GEOLOGICAL LOG

Depth Description

0.0-0.6 	 Brown clayey topsoil with minor white Chalk and flint fragments to 15

mm diameter. Scattered quartz grains.

•
0.6-1.5 Boulder Clay Brownish grey mottled dense clay with abundant Chalk fragments over 7

mm diameter with some clasts up to 35 mm diameter. Most pebbles and

cobbles are well rounded.

1.5-3.2 	 Dark grey to olive green dense clay with occasional clasts of well

rounded Chalk and flint. Matrix supported.
•

3.2-3.5 Brownish grey slightly sandy clay to silt with fine flint and Chalk

fragments between 1 to 2 mm diameter. Vcry few pebbles present.

3.5-4.7 	 Dark grey heavy clay with scattered well rounded Chalk pebbles up to 12

mm diameter. Average size of clasts is approximately 1-2 mm diameter.

Minor black Ethic fragments (Liss?) averaging between 102 mm diameter

and constituting less than 3% by volume. Scattered larger flint clasts up

to 12 mm diameter.

4.7-5.1 Grey sandy clay with 30% by volume well rounded grains of Chalk to 1.5

mm diameter. The sample is wet.

5.1-6.0 Dark grey dense clay with 20% pebbles of Chalk, flint and Ethic

•
•
•



fragments. Several larger Chalk clasts to 30 mm diameter.

6.0-7.6 Dark grcy to olive green slightly sandy dense clay with several large flint

clasts up to 90 mm diameter. Abundant fine Chalk pebbles and grains to

1 mm diameter. Minor lithic clasts.

7.6-9.0 	 Dark grey dense clay with abundant lithic (possible Lies) clasts averaging

approximately 3 mm diameter making up to 15% by volume of the

section. Maximum clam size to 15 mm diameter. Minor ironstone clans.

9.0-11.8 	 Dark grey dense clay with Scattered white clasts of chalk, flint and

limestone. Clasts up to 10 mm diameter. Matrix supported.

•
11.8-12.0 Thin pale brown well sorted quartz sand. 1n-rush of water.

•
12.0-15.5 Pale grcy to grey slightly mottled clay, Occasional ants of flint and

Chalk (probable contaminated sample). Becoming darker grey down the

section.

15.5-16.5 Grey slightly silty dense clay.

EOH

•

•

•

•

•

•
•
•



1110

1111



v

INSTITUTE OF HYDROLOGY BOREHOLE RECORD SHEET

111 Borehole No

BGS Borehole No

Date Started

Surface Level

Water Struck

Rest Water Level

Client : Stock Land & Estates Ltd

Driller : W.Gce

Logged : N. Runnalls

Borehole Diam : 200 mm

Method of Drilling : Power Auger

Casing Diam/Type : 60 mm UPVC

Screen l mx Mesh

19 mm UPVC Piczometer Tubing

Pack Gravel

Comments Backfilled with gravel to 5.8 m BGL

Base of screen installed at 4.8 m BGL

Gravel pack from 2.5 to 5.8 m BGL

Bentonite seal 2.2 tp 2.5 m BGL

Backfilled with Boulder Clay to surface

GEOLOGICAL LOG

Depth

0 0-1 0

Description

Brown clayey topsoil with abundant Chalk and flint pebbles to 20 mm

diameter and minor fine ironstone pebbles. The upper portions of the

section are probably spoil material from the ditch immediately to the

north of this borehole.

	

1.0-1.5 Brown heavy clay with abundant matrix supported Chalk and flint pebbles

with clasts of grey mafic clay. Chalk fragment, up to 25% by volume, up

to 20 mm diameter and average 7 mm diameter. Clay clasts up to 15%

by volume and up to 5 mm diameter.

	

1.5-3.0 Grcy brown dense clay with Chalk and ironstone clasts. Ironstone and

ferruginous sand to 15% by volume and maximum size of 15 mm

diameter but averaging 7 mm diameter. Chalk less than 10% by volume

with clasts to 20 mm diameter.

	

3.0-3.5 Dark grcy to olive green fmc grained sandy clay with Chalk, ironstone

and clay cleats. Chalk less than 5% by volume with cleats up to 10 mm

diameter, but avenging 2-3 mm diameter. Ferruginous staining from

weathered ironstone fragments.

	

3.5-4.5 Grey clayey sand with very few chalk cleats with bands of uniform fine

to medium grained quartz sand and clay bands.

	

4.5-4.8 Grey sandy clay with scattered larger Chalk clams to 10 mm diameter.

Minor (Lias7) clay chests. Wct sample.

	

4.8-6.0 Dark grey dense clay with abundant fine Chalk clasts from 5-7% by

volume of average 2 mm diameter. Occasional Chalk clams to 25 mm

diameter, and rare ironstone and clay clams (<2% by volume).

:13117 Grid Ref : 808760




Projcct : Cransley Lodge

:11-04-1991 Date Completed :11-04-1991

:133.595 m.O.D




:3.5 m BGL




:1.75 m BGL




6.0-7.5 Grey dense clay with abundant Chalk clasts up to 15% by volume with



most of thc Chalk elasts less than 1 rnm diameter. Occasional well
rounded pebbles to 10 mm diameter and rare cobbles to 25 mm diameter.
Rare ironstone clans.

EOH

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•



Appendix II

GEOLOGICAL LOGS - PIEZOMETERS & AUGER HOLES



INSI'ITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET
0

0

•

0

•

•

1111

•
0

111 Piezometer No,

Date Completed

Surface Level

Water Struck

Rest Water Level

Client

Logged

GEOLOGICAL LOG

Depth

0.0-0.3

0.3-0.75

PIGrid Ref: 804764

-04-1991Project: Cransley Lodge

121.035 m.O.D

0.4 BGL

m BGL

Stock Land & Estates Ltd

N. Runnalls

Description

Alluvial sands and clays, minor root material.

Coarse gravel with rounded flint, limestone and ironstone clasts to 12 mm

diameter set in a sandy matrix. Difficulty in penetration parts of the

section due to larger clasts. Hole abandoned due to running sands

collapsing the hole and flowing up the guide tube.

EOH



INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET
•

IH Piezometer No, P2 Grid Ref : 808765

Date Completed -04-1991 Project : Gransley Lodge

Surface Level 115.505 m.O.D

Watcr Struck 0.5 m BGL

Rest Water Level m BGL

Client Stock Land & Estates Ltd

Loggcd N. Runnalls

GEOLOGICAL LOG

Depth Description

0.0-0.35 Organic rich material - peat with intercalated flood wash silts and clay.

0.35-1.0 	 Brown to light brown intermixed clays, silts and sands - probably alluvial

in origin. Unlikely to be Northampton Sand.

EON



••••
•

•

•

•

INSTITUTE OF HYDROLOGY PIEZOMEFER RECORD SHEET

IH Piczometer No.:P3Grid Ref: 809767
Date Completed:-04-1991Project: Gransley Lodge
Surface Level:113.345 m.O.D
Water Struck
Rest Water Level:DRY :m BGL
Client:Stock Land & Estates Ltd
Logged:N. Runnalls

GEOLOGICAL LOG
•

Depth Description

•
0.0-0.3 Organic rich material with intercalated alluvial silts and clays.

•
0.3-0.65 Light brown clays, silt and minor quartz sand - probably alluvial material.

0.65-0.72 Dense grey clay - Upper Liss

EON

•

•

•

•

•

11110



INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET

IH  PiCzoIlleter  No. : P4 Grid Ref : 810767

Date Completed : -04-1991 Project : Cransley Lodge

Surface Level : 11222 m.O.D

Water Struck

Rest Water Level

: DRY

: m BGL

Client : Stock Land & Estates Ltd

Logged : N. Runnalls

GEOLOGICAL LOG

Depth Description

0.0-0.25 Organic rich sand, silt and clay - Recent alluvial material

•
0.25-0.55 Light brown silts and quartz sands with minor pebbles towards thc base -

Recent alluvial material.

0.55-1.10 Grey dcnsc clay, weathered and mottled towards the top, becoming darker

grey and more uniform in texture with depth -Upper Lies

EOli



INSTITUTE OF HYDROLOGY PIEZOMEFER RECORD SHEET

•
11-1 Piezzameter No. : 135 Grid Ref . 811768

Date Completed : -04-1991 Project : Cranslcy Lodge

Surface Level : 115.165 m.O.D.

Water Struck : 0.5 m BGL

Rest Water Level : m BGL

Client : Stock Land & Estates Ltd

Logged : N. Runnels

GEOLOGICAL LOG

Depth Description

0.0-0.3 Organic rich topsoil with intercalated silts and clay - alluvial material

0.3-0.55 Intercalated silts and fine quartz sands - probably Recent alluvial material.

0.55-1.05 Grey dcnsc clay, weathered and mottled towards the top of the section ,

becoming darker in colour and less mottled lower in the hole.

EON



INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET

•
111 Pievameter No. : P6 Grid Ref : 813769

Datc Completed -04-1991

Surface Level

:

: 106.8 m.O.D.

Project : Cransley 1.6dge

Water Struck : 0.6 m BGL

Rest Water Level : m BGL

Client : Stock Land & Estates Ltd

Loggcd : N. RunnelIs

GEOLOGICAL LOG

Depth Description

0.0-0.25 Organic rich silt and clay - Recent alluvial material.

0.25-0.75 	 Light brown uniform fine sand and clay - possible Lower Estuarine

Series,

0.75-0.95 Dense grey to greenish clay with minor thin silt bands.

0.95-1.05 	 Dark brown to black gravel. Ironstone fragments - possible Northampton

Sand.

•



•
•

INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET

Piczometer No. : P7 Grid Ref : 809768

Date Completed : 11-04-1991 Projcct : Cransley Lodge

Surface Level : 115.165 m.O.D

Water Struck : 0.5 m BGL

Rest Watcr Level : m BGL

Client : Stock Lend & Estates Ltd

Logged N. Runnalls

GEOLOGICAL LOG

Depth Description

0.0-0.4 Spoil material from filling of railway bank

0.4-0.9 Light brown silts and clay - 7 Recent alluvium ?

EON



0

0

0

INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET

1H Piezometer No. : PS Grid Ref : 807761

Date Completed : 22-04-1991 Project : Cransley Lodge

Surface Level : 125.92 m.O.D.

Water Struck : DRY

Rest Water Level : 1.25 m BGL

Client : Stock Land & Estates Ltd

Logged : N. Runnalls

GEOLOGICAL LOG

Depth Description

0.0-0.25 Clay rich topsoil with root material, flint pebbles, quiutz sand grains.

0.25-1.0 Boulder Clay Dense grey clay with pale greenish mottled patches. Angular chips as well

as rounded pebbles of flint.

11110 1.0-1.75 Upper Lias Dense grey clay with minor mottling to light grey (paleosol?). Occasional
chips of flint but probably contamination along the outside of the auger

hole.

EOH



INSTITUTE OF HYDROLOGY PIEZOMEFER RECORD SHEET

11-1 Piezometer No. : P9 Grid Ref : 804761
Date Completed : 22-04-1991 Project : Cransley Lodge

Surface Level : 126.78 m.O.D
Water Struck : DRY

Rest Water Level : 0.55 m BGL

Client : Stock Land & Estates Ltd

Logged : N. RunnelIs

GEOLOGICAL LOG

Depth Description

0.0-0.3 Sandy clay rich topsoil with decaying root material, flint pebbles, quartz

sand grains.

0.3-0.8 Boulder Clay Dense grey clay with pale greenish mottled patches Angular chips as well

as rounded pebbles of flint Chalk and ironstone.

•
0.8-1.4 Upper Lies Dense grey clay with mottling to light grey (paleosor). Occasional chips

4110 of flint but probably contamination along the outside of the auger hole.
Contact between Boulder Clay the Upper Lias is difficult to pick because

of the weathered natum of the Upper Lias. There is no evidence of a

distinctive 'gravel or sand unit at thc base of the Pleistocene ai this
location.

EON
•



INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET

11-I Piczometer No,

Date Completed

Surface Level

Water Struck

Rest Water Level

Client

Logged

P10 Grid Ref

16-05-1991 Project

120.31 m O.D.

1.0 in BGL

0.64 m BGL

Stock Land & Estates Ltd

N. Runnalls

: 807763

: Cransley Lodge

GEOLOGICAL LOG

Depth

0.0-0.8 Peat

0.8-1.8 Northampton Sand

1.8-2.0 Upper Lies

Description

Black spongy organic rich material - Peat

Yellow to orange brown ferruginous silty sand. Rare ferruginous vein

material. Occasional chert fragments. This unit is possibly remnant basal

Pleistocene sand-gravel or more probably the base of the Jurassic.

Blue grey dense uniform clay.

EOH



INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET

1H Piezometer No. : PI 1 Grid Ref : 1311767 .
Date Completed : 20-06-1991 Project : Cransley Lodge
Surface Level : 116.05 m.O.D.
Water Struck : DRY
Rest Water Level : DRY BGL
Client
Logged

: Stock Land & Estates Ltd
: N. RunnalLs

GEOLOGICAL LOG

Depth Dneription

0.0-0.3 Sandy clay soil with some root material

0.3-0.8 	 Sandy brown clay with chips of flint. Either Boulder Clay or material
derived from Boulder Clay. sample damp above underlying clay horizon.

0.8-1.0 Greenish grey clay with minor silty bands. Initially this horizon was
interpreted to be the unit at the base of the Lower Estuarine Series.
However it is more likely that this is merely a clay within the basal
Pleistocene "Graver

EOH



INSTITUTE OF HYDROLOGY PIEZOMErER RECORD SHEET
•

IH Piezometer No. : P12 Grid Ref : 810767

Date Completed : 20-06-1991 Project : Cransley Lodge

Surface Level : 118.66 m.O.D

Water Struck : DRY

Rest Water Level : DRY m BGL

Client : Stock Land & Estates Ltd

Logged : N. Runnalls

GEOLOGICAL LOG

Depth Description

0.0-0.4 	 Sandy clay soil with some root material, occasional larger chips of flint

and Chalk.

•

0.4-0.8 Boulder Clay Sandy brown clay with chips of flint. Variable amount of larger clams.

This hole was abandoned and redrilled several times in attempts to

penetrate past large hard boulders.

•
0.8-1.0 Greenish grey clay with minor silty bands. Initially this horizon was

interpreted to be the unit at the base of the Lower Estuarine Series.

However it is more likely that this is merely a clay within the basal

Pleistocene 'Gravel".

EOH

P18 drilled 7 m northeast of this site penetrated to the Lower Estuarine Series.



INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET
•

IH Piezometer No. : P13 Grid Ref : 813767

Date Completed : 20-06-1991 Project : Cransley Lodge

Surface Level : 119.51 m.O.D

Water Struck : 3.0 m BGL

Rest Water Level : 3.39 m BGL

Client : Stock Land & Estates Lid

Logged : N. Runnalls

is GEOLOGICAL LOG

Depth Description

0.0-0.3 Sandy clay with minor organic material, rare chips of flint.

0.3-0.6 Light brown clayey silt, rare fine chips of flint and Chalk.

0.6-4.6 Lower Estuarine Light brown uniform fine silty sand. Occasional thin clay bands with

damp sands above the main aquifer. Drilling was abandoned duc to

collapse of the lower parts of the holc with running wet sands.

EOH



INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET

Ill Pierometer No. : P14 Grid Ref : 813765

Date Completed : 20-06-1991 Project : Cransley Lodge

Surface Level : 119.01 m.O.D.

Water Struck : 0.6 m BGL

Rest Water Level 1.0 m BGL

Client

Logged

: Stock Land & Estates Ltd

: N. Runnalls

GEOLOGICAL LOG

0 Depth Description

0.0-0.4 Dark brown organic rich material with minor silt and clay. Occasional

chips of flint.

0.4-0.8 Dark brown dense silty clay. Possible ROCCIlt alluvial material.

•
0.8-1.2 Upper Liss Dark grey to grey dense clay.

EOH

110

111/

411/

4110
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INSTITUTE OF HYDROLOGY PIEZOMEFER RECORD SHEET
•

IH Piezometer No. : P15 Grid Ref : 812768

Date Completed : 20-04-1991 Project : Cransley Lodge

Surface Level : 116.3 m.O.D.

Water Struck : 0.3 m BGL

Rest Water Level : - m BGL

Client : Stock Land & Estates lid

Logged : N. Runnalls

GEOLOGICAL LOG

• Depth Description

0.0-0.4 Organic rich topsoil with intercalated clayey material, some flint chips

0.4-1.0 	 Grey to dark grey dense day with sandy bands and pebbles of Chalk and

flint. Variable amount of organic material towards the top of the section -

Boulder Clay or Gravel.

0: EOH

Note: This piezometcr was damaged soon after installation by agricultural machinery.

••
•
•
•
•

•
•
•
•
•

•
•
•
•
•
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INSITTUTE OF HYDROLOGY PIEZOMETER RECORD SHEET•
IH Piczometer No. : P16 Grid Ref : 808763

Date Completed : 21-08-1991 Project : Craneley Lodge

Surface Level : 124 m.O.D.(approx)

Water Struck : 5.8 m BGL

Real Water Level : 5.9 m BGL

Client : Stock Land & Estates Ltd

Logged N. Runnalls

•

•

GEOLOGICAL LOG

Depth Description

• 0.0-0.25 Sandy clay topsoil with minor organic material.




0.25-0.9 Brown sandy clay with occasional chips of flint, ironstone and Chalk.




Several large diameter ants difficult to drill past.

•





0.9-2.0Boulder Clay Grey dense clay with chips of flint, Chaliand ironstone.

•





2.0-4.0Gravel Alternating sandy silt, sands and occasional coarser beds with rounded

flint pebbles to 10 mm diameter. Angular ironstone chute. Clay band

from 3.4-3.9 m BGL.

•
4.0-5.3 Very clayey sand with occasional sandier bands.

• 5.3-6.5Northampton Sand Brown more uniform medium to fme grained quartz sand with angular

ironstone chips to 12 mm maximum dimension. Occasional clay bands.




Wet sample.

• 6.5-6.7 Upper Liss Dense steel blue grcy clay.

•




EOH
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INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET•
114 Piezometer No. : P17 Grid Ref : 807763

Date Completed : 22-10-1991 Project : Cransley Lodge

Surface Lae] : 124.8 m.O.D.

Water  Struck : DRY

Real Water Level : 1.51 m BGL

Client : Stock Land & Estates LA4
Logged : D. Aberg

GEOLOGICAL LOG

• Depth Descrip6on

0.0-0.2 Topsoil. Probably including spoil from the drainage ditch.

0.2-1.45 Boulder Clay 	 Dense dark grey clay with chips of ironstone, ferruginised sand, flint,

Chalk and limestone.

1.45-1.9 Upper Lies Variably mottled dark blue grey clay with minor sand and white mica.

1.9-2.4 Harder dense uniform blue grey clay.

EON
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INSTITUTE OF HYDROLOGY PIEZOMETER RECORD SHEET

Ili Piezorneter No. : P18 Grid Ref : 810767
Date Completed : 22-01-1991 Project : Cransley Lodge
Surface Level : 118.66 m.O.D.
Water Struck : 1.3 m BGL
Rest Water Level : m BGL
Client : Stock Land & Estates Ltd
Logged : D. &berg

GEOLOGICAL LOG

Depth Description

0.0-0.3 	 Sandy clay with minor organic material, mostly roots. Occasional chips
of  flint.

•
0.3-1.3 Boulder Clay Brown dense silty clay with flint, Chalk and ironstone ants. Small lenses

of sand.

1.3-1.87 Brown dense clay with flint, Chalk and ironstone pebbles.

1.87-1.95 Gravel 	 Brown clay with coarser material, patches of yellow sand and gravel size
clans.

1.95-2.54 Lower Estuarine Brown unifonn medium grained quartz sand without any clasts. Water
logged with the hole collapsing due to running sands.

EON
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Appendix III

GEOLOGICAL CROSS SECTIONS
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, Appendix W•
•

AQUIFER PROPERTY TESTS
•

1. Falling Head Tests
2. Grain Size Analyses•

•
•
•
•
•
•
•
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•
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•
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AQUIFER PROPERTY TESTS
•

1. Falling Head Tests

(Tests Undertaken According to BS 5930)

•
•

Location: Cransley Lodge Date Completed:
Borehole No.: BH7 Formation: Sandy silt with Boulder Clay

T Ho H 0 037 K
(Mina) (cm) (cm) (m/d)

Falling Head Test 18.52 20 7.40 0.037

Rising Head Test 18.99 19 7.02 0.036
•

	

Shape Factor: c.4.2 Average: 0.0365

•

•
Location: Cransley bodge Date Completed:
Borehole No.: 8H2 Formation: Northampton Sand

T Ho H  0)  0.37 K
(Mins) (cm) (cm) (m/d)

Falling Head Teat 15.70 25? 9.25 0.017
15.66 23.2 8.58 0.017

• Rising Head Teat 19.70 27 9.99 0.014
19.66 23.2 8.58 0.014

	

Shape Factor: c.10.4 Average: '0.0155

is

•
•
•
•
•
•
•
•
•
•
•
•
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2. Grain Size Analyses



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
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Appendix V

HYDROGRAPHS AND WATER LEVEL DATA



:tr .

•

WATER LEVEL DATA - CRANSLEY LODGE

Depth Below Datum in metres

-999 000 Indicates DRY hole

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Bit 1

910411
910422
910516
910612
910717
910821
910919
911022
911217
920116
920218
920218

B H2

910422
910516
910612
910620
910717
910821
910919
911022
911121
920116
920218
920218

8085

-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999

8069

-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
999
-999

7674

3.930
3.993
4.070
4.123
4.156
4.174
4.172
4.186
4.145
3.684
3.978
3.978

7649

2.695
2.687
2.821
2 804

119.910

121.300

12

12

2

2

2.869
2.901
2.920
2.903
2.632
2518
2.622
2.622

•

•

•

•

•

•

•

•

•

•

•

BH2A

910422
910516
910612
910620
910717
910821
910919
911022
911121
920116
920218
920218

B H3

910411
910422
910516
910612

8069

-999
1509
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999

8120

-999.
-999
-999
-999

. _7649

1.740
1.818
1.959
1.990
2.040
2.010

-999.000
-999.003

1.715
1.680
1.871
1.871

7678

6.610
6.665
6.650
6.748

121300

118.059

12

14

2

2

•
•



•



•




•




• 910620 -999 6391




910717 -999 6.860
• 910821 -999 6.958




910919 -999 7.024
• 911022 -999 7.025




911121 -999 6.818
• 911217 -999 6315




920116 -999 6324
• 920218 -999 6.622




920218 -999 6.622
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

BH3A

910411
910422
910516
910612
910620
910717
910821
910919
910919
911022
911022
911121
911217
920116
920218
920218

BH4

910411
910422
910516
910612
910717
910821
910919
911022
911022
911121
911217
920116
920116
920218
920218

8120

-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999

8108

-999
-999
1413
-999
499
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999

7678

2.405
1487
1315
1.790
1.786
1.855
1.938
1.995
1.995
1.967
1.967
1.671
1.881
1611
1779
1379

7647

14.000
13305
13322
13323
13330
13336
13321

-999.000
13338
13332
13321

-999.000
13332
13290
13290

118.059

126.440

16

15

2

2

• BH4A 8108 7647126.440132

0 910411 -999 7260




910422 -999 7260




910516 -999 7.260




910612 -999 7.260




910620 -999 7260




910717 -999 7260
411 910919 -999 4991000




911022 -999 499.000



77:-sc”,;;v;ipi?>ra.T.,2fizr,.:Scsi: 


•

•

•

•

•

•

•

•

•

•

•

911121
911217
920116
920218
920218

BHS

910411
910422
910612
910620
910717
910821
910919
911022
911121
911217
920116
920218
920218

-999
-999
-999
-999
-999

8023

-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999
-999

-999.000
-999.000
-999.000
-999.000
-999.000

7622

7380
7.380
7.354
6.525
6.542
6.535
6.513
6.535
6.541
6.532
6.542
6.550
6.550

127.269 13 2

• B H5A 8083 7622127.269152

• 910411 -999 4335




910411 -999 4330
• 910422 -999 4.335




910422 -999 4.330
• 910516 -999 4 330




910612 -999 4330
• 910620 -999 4330




910717 -999 4.330
• 910919 -999 -999.000




911022 -999 -999.000
• 911121 -999 -999.000




911217 -999 -999.000
• 920116 -999 -999.000




920218 -999 -999.000
• 920218 -999 -999.000

• B H 6A 8084 7598 133.759




102

• 910411 -999 4.000





910422 - 999 3.513





• 910516 -999 2.402





910612 -999 2.252





• 910717 -999 2.346





910919 -999 2.428





• 911022 -999 2.491





920116 -999 1.976





• 920116 -999 1.976





920218 -999 1.780





•







PI 8043 7636 121.529 17 2
•







910319 -999 0.713





• 910411 -999 0.728





910422 -999 0.733





•



.-2272T-crSa nr S,7Smt,,71;v a--- „;,-L c-k.Zaretir-QtZ3V.,,C-s-r-,-vm>trr-s;r-s,71.er.••
•
• 910516 -999 0.737




910612 -999 0.781




• 910620 -999 0.715




910717 -999 0.803




• 910821 -999 0.838




910919 -999 0.845




• 910919 -999 0.845




911022 -999 0.826




• 911022 -999 0.826




911121 -999 0.691




• 911217 -999 0 684




0.664




920116 -999




• 920218 -999 0.681




920218 -999 0.681




•






P2 8082 7650 115.760 17 2

•






910319 -999 0.308





• 910411 -999 0.533





910422 -999 0.451





• 910516 -999 0.588





910612 -999 0.602





• 910620 -999 0.368





910717 -999 0.785





• 910821 -999 0.807





910919 -999 0.768





• 910919 -999 0.768





911022 -999 0.601





• 911022 -999 0.601





911121 -999 0 228





• 911217 -999 0.371





920116 -999 0.246





• 920218 -999 0.261





920218 -999 0.261





•







P3 8091 7662 113.750 17 2
•







910319 -999 1.400





• 910411 -999 1.270





910422 -999 1.260





• 910516 -999 1.195





910612 -999 1.195





• 910620 -999 0.375





910717 -999 1.195





• 910821 -999 1.257





910919 -999 1.075





• 910919 -999 1.075





911022 -999 0.855





• 911022 -999 0.855





911121 -999 0.895





• 911217 -999 1.098





920116 -999 0.973





• 920218 -999 1.103





920218 -999 1.103





•

•
•
•



P4 8097 7674 112.459 16 2

910319 -999 1.400




910411 -559 0.985




910422 -999 0.869




910516 -999 0315




910612 -999 0.836




910717 -999 0912




910821 -999 1061




910919 -999 1145




910919 -999 1145




911022 -999 1.017




911022 -999 1.017




911121 -999 0310




911217 -999 0.802




920116 -999 0631





920218 -999 0623





920218 -999 0623





PS 8110 7686 111.180 16 2

910319 -999 0777





910411 -999 0622





910422 -999 -999.000





910516 -999 0940





910612 -999 0968





910717 -999 0962





910821 -999 1.012





910919 -999 0.959





910919 469 0999





911022 469 0962





911022 409 0962





911121 -999 0.809





911217 -999 0902





920116 -999 ans





920218 -999 0951





920218 -999 0951





P6 8131 7693 1071129 16 2

910319 -999 0366





910411 -999 0.859





910422 -999 0.864





910516 -999 0.689





910612 -999 0775





910717 -999 1.024





910821 -999 1165





910919 -999 1.156





910919 -999 1.156





911022 -999 1254





911022 -999 1234





911121 -999 0674





911217 -999 0.629





920116 -999 0.613





920218 -999 0.651





920218 -999 0.651





P7 8092 7679 115.139 15 2



I/

910411
910422
910516
910612

-999
-999
-999
-999

0.620
0.541
0551
0.553




10 910717 -999 0.654




910821 -999 0.700




10 910919 -999 0.710




910919 -999 0.710




I/ 911022 -999 -999.000




911022 -999 -9991)00




911121 -999 0344




911217 -999 0551




10 920119 -999 0.519




920218 -999 0.512




10 920218 -999 0312




P8 8063 7606 126.220 13 2

10 910516 -999 1.255





910516 -999 1.255





10 910612 -999 1.251





910620 -999 (1900





110 910717 -999 -9991)00





910821 -999 1290





D 910919 -999 -9991)00





911022 -999 1250





I/ 911121 -999 11)68





911217 -999 1.175





I/ 920116 -999 1.054





920218 -999 1.071





10 920218 -999 1.071





III P9 8041 7611 127.169 12 2

I/ 910516 -999 0547





910516 -999 0347





I/ 910612 -999 0 880





0.900




910620 -999





IP 910717 -999 0.924





910919 -999 -999.000





• 911022 -999 -999.000





911121 -999 0.529





10 911217 -999 0342





920116 -999 0.459





10 920218 -999 0.500





920218 -999 0.500





IP







P10 8066 7629 120340 13 2




910612 -999 0.635





910620 -999 0.448





910717 -999 0.512





• 910821 -999 0.675





910919 -999 0.715





0 910919 -999 0.715





911022 -999 0.557





• 911022 -999 0.557





911121 -999 0.410







911217
920116
920218
920218

P11

-999
-999
-999
-999

8104

0.497
0.499
0.509
0.509

7674 116.190 11 2

910717 -999 1.080




910821 -999 1.080




910919 -999 -999.000




910919 -999 -999.000




911022 -999 -999 000




911022 -999 -999.000




911121 -999 -999.000




911217 -999 -999.000




920116 -999 -999.000




920218 -999 -999.000




920218 -999 -999.000





P12 8102 7667 118.889 11 2

910717 -999 0.850





910821 -999 0.850





910919 -999 -999.000





910919 -999 -999.000





911022 -999 -999.000





911022 -999 -999.000





911121 -999 -999.000





911217 -999 -999.000





920116 -999 -999.000





920218 -999 -999.000





920218 -999 -999.000





P13 8135 7665 119.660 12 2

910620 -999 4100





910717 -999 3.890





910821 -999 3.360





910919 -999 3.405





910919 -999 3.405





911022 -999 3.409





911022 -999 3.409





911121 -999 3.404





911217 -999 3.510





920116 -999 3.383





920218 -999 3.378





920218 -999 3.378





P14 8131 7653 119.160 11 2

910717 -999 1.158





910821 -999 1.158





910919 -999 -999.000





910919 -999 -999.000





911022 -999 -999.030





911022 -999 -999.000





911121 -999 0.645







911217
920116
920218
920218

-999
-999
-999
-999

0.989
0.688
0.765
0.765




P16 0 0124.000 9 2

910919 -999 5.842




910919 -999 5.842




911022 -999 5 883




911022 -999 5.883




911121 -999 5.885




911217 -999 5.899




920116 -999 5.239




920218 -999 5.643




920218 -999 5.643




P17 0 00.000 4 2

911121 -999 1.509




911217 -999 1.071




920218 -999 0.753




920218 -999 0.753




P18 0 00.000 2 2

920218 -999 -999.000
920218 -999 -999.000
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Appendix VI

SOIL MOISTURE DATA



•
•
•
•
•
•

ne4

PROBE NO.

NEUTRON PECTE 'SOIL MOISTURE DATAOBS.

e TUBE NO . n 0 DATEIC) /3 / (.=) t

:64WATI7R CCONT342.0COUNT TIME 18 SECREADING TIME 1200

DEPTHREADINGMVELAYERWATER INCUM

LAYYR
C I%CIT1IcaMr,

•




499 .494
40436.430

0

20

-2C!
40

20.C:
22.4

9;:.:,..::.

191.2

•




6041ff,.40q
GO357.355

40
GO

30
60

83.9
76.5

275.0
351.5

•




10:1:5?.352
120565.355

60
100

-1!..,0
120

?0.6
71.0

422.5
493.3

•




140 35Fi.351 190 140 70.9 554.2




160 349.342 146 160 69.3 633.5

•




1TE,3Di.,.343 :GO 175 SI. U.i..5

•






Printe6 Qr1 10-01-92ar.10:52:56





•





•





•





•





•





•





•





•





•





•





•





•






•






•






•






•








ra.L4ic,

P1-11-JDE tau.Na4

LEPTMhEAD:NS

11F1.11-ON

'T UB E _
1,1ATER °DUNI

II1A.-1-4.7E11'

MCI8TURL' JJA.T

0 Iii n t,

13Ji.1111TIMEICSECPEALL:T-;TiE.1120:.

WLTEh•INCUMCHANGE SINcE :9/iicji,1200





LANEE




1.:-.YrR 611M




.-1, mil.




mul




20




.475 6 20



'.-Jea.:3 -3.9




40




.0.32




40




1,35.




-5.0
€3..-2 423 .417 4,.1 .L.6




27Oi




LU
50




66 a30 7a:;.031.0-:1/45 1.5






...... •..1;

120 LA-3?




10 126 72.? 494.4 1.2 1. 1
140




:20 140




72.0




113o 3Fqa *Yr? : 40 II:,0




GA(i . 6 6 • 7




175 3'19 .,•72 I 60 I '77.:




597.6 4.? 12.

16-01—.-111 11:05:9La .

":••••.



40

NEU:1113N PRORE 1-3(1ft MOISTURE DAIAOBS.3

	

cl e TUDE _ 01.DATE1 2 /6,/ Yt

	

FIRGHE NO.164WATER C:;UNT945.0 ODUNT TIME IF, SECREAD1NO TIME 1200




DEPTHREADINGMVF LAYERWATER IN CUM CHANGE SINCE 16! 5/91 !000




LAXER




LAYER




CUM




cm cmmm mm mm




mm




40






20395.3.e13 02077.7 77.7 -17. 9




-17.2




40 40 402.396 20 -4026.4 156.1 -12.3




60 4Y).394 40-60 2 35.0 -6.0




• 6C):;64.357 60-575.1 310.0





00tOR .36i3 -7c2.5 3./32.6






120369 160-12073.0 455.6 .1




-36.3




140363.261 120-14:_)72.3 527.9






160393.391 14016075.3 603.1 1.3




-37.6




175430.426 160-12561.2 664.3 4.9




-32.7




40 printed or.10-01-92 at :1'':):03 hrs.











NEUTRnN PRL0-E SOIL MOISTURE CATA093. 4

rlta4 c, MU EVE NO _ 0 0 1 IDAlETT.1 7 / / 1

PROBE NU.16;:. WATER COUNT890.0COUNT TINE 15 3E6READING TIME 1200

DEPTHREADINS• NYELAYERWATER •IN CUM CHANGE SINCE 12/ 6/91 1200




LAYER LAYERCUM




0
0
0

ES

cm
20
40

60
80
100
120
140
160
175

407
581
3E3
340
340
34'.
341
562
411

.406

.39;f.

.354

.364

.357

.3L,5

.43(1

CM

	

02u

	

040

	

40SO

	

GO-80

	

00100

	

16012u

	

120-140

	

140-160

	

180178

RIM

85.2
82.4
77.7
73.i
71.3
72.1
71.2
74.0
61.2

38.2
167.6
945.:, •
318.6
390.L
462.(4
553.7
S07.7
668.-L1

MM

7.5
4.0

-1.6
-.8
-.9
-1.1
-1.2

.0

MM

7.5
11.6
1.0.3
3.6

6.9
5.3
4.S
4.6

pi„k,teet-oatosesEwx.ihiAaga2.11wlirig.,,,,„•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•



MEUTRUN PRCeE SOIL, MO!STURE D(4TP. u1-1S.

i c)r I e 'T. Li BE NC) - 0 CI 0 1  DATE 21/ ifs/)1

FR097 NO . 164 HATER COUNT 935.0 Cf,tiNT lI ME SEC READING TIME 12ui:

DEPTH

CM

READING MT LAYER

CM

WATER IN
LAYE17..

MM

CUM

MM

6.HANGE SINCE

mm

17/7/911200
CUM

20 552 .347




20 69.4 59.4




AG 404 .400 20 40 76.7 144.2




rt,(:,




41.1 50 79.4 223.6'




-21.7
60 571 .367 60 -.60 75.1 299.6 2.6 -19.0
100 T73 .374 30 100 74.c.!373.6 2.3




120 7,ao .376




ir)i) 74.9 446.6




-1T.9
14r.; 586 .T60 121: 140 75.5 524.1




160 400 .39E; 140 -160 77.6 601.7 3.5 -6.0
175 1051




160 -




565.6




-:.1

Prsmued ©i 05-02-92 at, 14:r.)5:40



41

41

41
NEUTRON FROBE BOL. NriI8YUREDAM zis'6.

41

, H‘I-I (-4 (3E3E2Nn ouoi

	

PROBE TI.134WIER CUUNTC.:trl" TINE

n.4\ 1. /9

16 GECHEADIN:3 TIME

/1

12(u.;

41 DcPTHREADIN3MVF LAYERWATER IN GUM CHANGE SINCE 21/ 8/91 Inn()




LAY7E




LAYER




41 cm mm Mau :Mu




41 002:.224 00044.c; 4 4..., -2A.6 -24.6




40331.325 204055.n 99.8 -19.7 -44.4




41




60359.355 406068.1 167.<7t -11.4 - 55.7




30347.342 GO8059.7 237.0 -6.4 - 52.:




41 100350.345 60-10068.17; 306.3




- 67.3




120376.374 100-12072.0 .y78."5 - 3.0




41 1403F.0 1, .2;2 12014e 75.6 45:1.9 . 1 - 7(5.2




160 400 .397 14016077.9 5-11P




- 62/2f




41 IT5464.452 16017564.4 596.2





41






Fl intec.;on 0-01-92 ar.11:14:04





•





•





•








1

411

41

41

41

41

41

41

40

41

41

41

41

41

41

41

41

•

•

•

NEUTRON FRODE SOIL MOISTORc DAT:: cies.

ic: 4 1 e TUBE N _ 0 0 0 3- DP.ME 20 / 1

PROBE NO.WAT"le CUNT944.0COUNT TIME 1.6 DECREADING TIME

DEPTHREADINGMYFLAYERWATER INCU•CHANGE SINCE 1:-;/ 9/91

	

LAYERLAYEE: CUM

	

Clit cm mra mm Mlo

't 130.3210-2064.664.61g .6

	

40405.39g004072.2.1347..617.237.0

	

60404.19840-79.7216.511 . 46.6

	

60144.317GO-o0290.0'12.4

	

100337.13,0CO10086.7356.750.1

	

19037b."s70100-12070.04r)5.646.3

	

14(.332.371_ 141; 74.5501.2-1.147.2

	

16039?.3=0140-16076.7577.6-1.246.0

	

17542216n-17560.:636.4 49.2

Prinuedon10-01-92 ar..11:15:06

7

/ 9

1200

1200



0

0

•
0

0

0

0

0

0

0

•
•

	

1EUTE:.41 PPOEE S.-ALM0.11.2T9RE rjAi7ODS.

	

ez3. riCi le 171.11RIENO .000 1DFICTFE21 / 1 1. /c)]

PROBE NO.164WATER COINT044.0CO.INT TIME lb SECREADINO TIME 1200

DEPTHREIkDINGMRLANERWATER INCUMbHANGE 7.1.NC.7 26/10/911200

	

LAYERLAYEECUM

CMCMMM%MMMM

20/Yr'.47202094.494.422.629.6
404,54.AS92040.9.:i.1167.520.950.7

6043:2..42740606:.:-).627G.1i';.',i'79.7

30401.';CI:.?,GO6032.2.35.:i.46.7 e..4

100 3jj)52250 10074.74u.lui.1e-0

120334.978 if.10 12073.0506.13.079.5

:40•".-;b71201407A.460.5-.179.1.

160397..-.91140-16075.7656.75-.078.4

175 401-;.402ING17559.5715.7-1.177.4

Print.ed on 10-nl-92 at ii:16.12 hrs.

•
•
•
•
ID

•
•
•
•
•
•
•
•
•
•
•



•

• , ri CI e

NEUTRON tr'RUPESOIL MOISTURE DArA nES .

TUBE NC) - 0 0 0 1 nivra / 1 2,

9

4, PROBE NO.11Y. WATER COUNT1135.;.1CUUNT TIME Ir.:,!..:12C:READINGTIME12:j

1111 DEPTHREADIN6 MVF(AYE::WATER INCUM
LAYER

CHANGE SINCE 21/11/91
LAIFRCUN

1200

II CM CMNMMN NMMM




41

IP

II

41

II

20
40

60
80
100
190

140

160
175

407
4411

421.:
372

37t;

1.70
3(41
410

.466

.439

.418

.369

.569

.370

.367

.369
L14

0-20
20-40
40-1.)i)
80-8.0
:Y.:-1
100-170
120-140
140-160
160-175

93.3
90.5
85.7
78.7
73.5
73.9
75.7
75.6
60.0

93.3
133.8
269. S

348.3
422.1
496.1
569.8
645.4
705.8

-1.1
..2.6

-2.9

-.9
.9

-,,,.=,

-5.7
-6.5

-11.0
-10.1
-10.7
-10.g

Printa on :0-01-92 •5t.. 11:17:03 hrs .



10




10




10




10




NEUTEON FROR,, S(211, MC!! 3TURI: DATAOBS .




•
s.i t-.cjic' BE:NCI .0001 	 neVTE1 (3 /1 / 2

•
PRC•EE NO.16z. WetcrERmufti C,32.3COUNT T IMF 1G SECRE.C,121NC; TIME 1 U45




DEPTHREAD I NG Mt:F.LAYERWATER INCUMCHANGE SI NCE 17/12/911200




LAYERLAY FRCUM




0

0

0

0

0•
41

•

CM

00 '51....,.512
40464.465
60444 .444

60596. ';95
100372.370
120371. 369
140365. 53
160:M•. :-Jsa
175455.1.5

Fr inr:ed on26-01-c2.?. at.

c14

	

0nG

	

o 040

	

4060

	

(5030

	

30100

	

100)20

	

120140

	

140160

	

160175

11:35:4ylw

MM

i2.4
97.7
:JO . g
3.9
76.5
73.9
?3.2
75.1

2

.

MM

1:.2.4
200.1
291.0
'.,74.9
h5: . A

525.4
F72.--i3 . CD
1375.7
755.9

MM

7.2
c

f, ,,.,

5.2
2.7

.0
- . C
- . 5

9.1

3.0

MM

16.3
21.5.
26.8
29.3
29.3
23.a
28. f;

.13

.1
A



•
41

41
4,

41

41

41

41

41

41

41

41

•
•
•

ND,76011PR;;BE SJJ1L1.1f1i-:".-URE DATA0.23.11

	

e: i r ' ci 1 c:MUM:P40 .0 0 0 1IDA 17E1 el / 2 / 9 a

PROBE NO.1541.4/‘ TER CIHNT934 .5COUNT TIME 15 SECREADING TIME 1044

DEPTHREADINGMVFLAYERWATER INCUMCHANGE SINCE 15/1/92 1045

	

LAYERLAYERCUM
cm cmmm mmmmmm

20510. s1100- .::,1:)?;:1-7?:102.2
40 46.7.;.453

z
19(A. 5,

0

E,j44341:: 	 . 5 2Y0.0

SO366.:s50AO62.8372.8-1.1-2.1

100377.374-010075.044. 8-9.1)

120383.93110012075.5524.31. 5.-1 . 1
140-355.62120I AC74.353.61.1...
160393. 391140 673.916975.3.7
1.7 '--,..?..,8!  tO17:0 .i.671:7.5 .4

Pr Inted opS-05-92 at1s:43:42



CJiL 93:I3TURI9 CJMMAR1 POP 21Nrli1.E TUBE IV.: CCI

YOLUNETR1C AND TCTE-4. PROFILE WATER CONTENTS•
4110DEPTHcp..




2240




EC 100 120 140 150 175'MAL oz.

• 19/ 13/911200. 494.430 .403 ,25b .552 .258 .351 .342 .343 624:8




16/5.11311200 .475.422 A17 .31 .267 .362 .262 .271 .372 537.0

• 12/ 6/311260 .389.3% .394 .357 .368 .362 .351 .391 .424 654.3




17/ 7/111260 .426.296 _379 .354 .154 357 .255 .?5 .,,30 6E6.3

• 21/ 6/9112C3 .347.4C3 .394 .367 .374 .375 .280 .356 .459 555.8




13! S/911200 .229.226 255 ,342 .295 .374 .302 .237 .467 595.2

• 26/10/911200 .322.393 150 .337 .330 .37e .376 .391 .915 628.4




21/11/9:1200 .472.459




.325 .252 .378 :367 .951 .402 715.7

• 17/12/911200 .959.435 .418 .369 .369 .370 .367 .359 .414 705.6




167 1/921945 .512.46L .44; :325 :3O .3E9 .261 .939 .459 739.5




MEAN AUF




.413.0 .402 .364 .359 .362 .366 .265 .918 677.4




Frinted .5:-105-02-92 14:OC;:50hrr;.





•
•
•
•
•
•
•
•
•
•

j

:C.



ID

40

411

40
SOIL MOISTURE SUMt1il.RY FOR SiMME TUBE NO.:

VOLUMETRIC AND TOTAL PROFILE NATER C;:iNTENTS




0 DE:IHc6. 2) 40 ICE2 1r.0 1fl 144 160 :757.51711

0 19/ 3/911200.464.430 .409.3SE .352 .253 .351 .342 .343 684.8




15/ 5/911200.475.432 .417.253 .367 .262 .3E2 .277 .172 697.0




12/ 611 1200 .383196 .354.357 .378 .352 .351 .351 .424 664.3




17/ 7/911200 .0E .320 .372.25= .:lE CT .355 .385 .420 660.9

0 21/ 8/311200147.400 .394.367 .374 .376 150 .296 .456 565.0




19/ 9/91:200 .224.226 .355.242 .345 .274 .3E2 .397 .452 596.2

0 28/10/911200.273.399 .398.33? .330 .270 .276 .39; .4117 E38.4




21/111211200.472.459 .427.296 .352 .226 .267 .331 .432 716.7




17/12/911200.466.439 .119.353 .369 .370 .167 .389 .414 706.5




16/ 1/52 1045 .512.465 A45.3SS 170 .29 .252 .398 .655 735.9

0 18/ 2/321044.511.4611 .442.3K .374 .381 .262 .391 .458 737.5

0 r188 U'ILUE .,122.419 .407166 .311!/352 .365 .355 .421 582.8




Printed on 09-03-92 .91-.10:10:4hhrs






111








ID








411








41








ID








ID








IP








IP








ID








00r-



71tp,

.1111

: 1NEUTRON PROS1, ;;OIL NOIUURE:DATA DEG

. -

171.1E3I: NC) - 0002 D/N.-T-IE 2.1 / C3I/ CD 1

/RODE NO. 164•1:A.1FR LOUNT 945.1 LIJUNT TIME 15 SEC RE.1.5ING TIME 1200

0

0

0

0

0

0

0

0

•
•

Prin6ed on

DEPTHREADINGNVE

cm

n03',.225o

40300.292
60
806:11-..322

	

335.826
100315 .-s07
120367.360
14:
160413•.=.07

	

412.406
13035'...358
200400.394
219400.394

	

10-01-92 ar,10:55:58

LAYERWATER IN
LAYPR

cmmm

02045.2

	

0 04051.8

	

406061.4

	

506064.9

	

3010053.5

	

10012063.6

	

1')014076.7

	

14016031.2

	

16016076.4

	

18020075.2

	

200*1974.6

11c-7.

CUM

mm

45.2
97.1
156.4  
223.4
n6.6.'2
355.5
464.c:
515.6
591.2  
657.1
741.8



0

•
0

0

1

NEUTRON PROBE SOIL MoISTUEE DATAON. 2

• e.:i.ricile TUDE NO _0 0  0  '2 0,41-E:




411PRCeE NO. 164 WATER COUNT944.0COUNT TIME 16 SECREAD:NS TIME 1200

411DEPTHREADINI5 MYELAYERWATER iNCUM CHANGE SINCE 21/ 6/91 1200




LAYER LA:.TeCUM




0
CM LMMMNM MMMM




• 2.1)238 .930'1- 2045.945.9 .7.7




4.)316 .30940c'=99.7 2.02.6




• 60320 .313L..06062.1161.9 .83./4




30340 .333608064.6226.4. -.3




411100311 . ,0.,.: 10063.7290.1 0...3.-.




120409 40l0012070.7360.3 1.9




ID 140410 .40412014030.7441.5 2.07.2




160426 .42014016082.4523.0 1.23.4




• 160352 .345:6018076.6600.5 .  A: 6.6




200401 .39518020074.0674.5 -i.I7. LI




• 219416 .41020021976.5751.0 1.79.2




IP
Printed on 10-01-92 at 10:5R:37 hrt.



41

40

41

IP

II

II

IP

IP

40

40

0

0

0

0

0

0

0

•
•
0

0

0

0

•
0

0

0

NEUT1::1N?ROSEC:311.111.111-117_,RE

	

TI.113_0

F.F.3EE NO.1:1::11,-.JES nciurr i7CUNT TIM=

DErTHREADINC1NVFLA:1'7RWATRP INCUM
LAY'zi

	

CRCMMth

.

	

2,.:.:1 0'10LC.;5

	

41I :;31no401)7.7

	

c7:!-)'.:11640IDO74.4 2:2.1

	

50-I8Y50-807:Lt.:,?P.R.:::

	

100185s7217J175.4352.1

	

120196.1-9210012077.!

	

14::,112.4,.JE:12014!)

	

IGO419140iho1300.2

	

:5036s. -1-.',16011)677.2;575.1

	

200.1":3.118020073.2

	

.19120021'?"14.5j'27..

PrIHT,eriI0-0:-Cr::atIt:04:S0hrs

Iii717.

I-DAMEC21 / 1 1

It CE5REA91111:? TIME

CHANE28.710/21

	

1.1-JrRC!111

c:0 .5

cr'.2.
9..-1

 1.... 72.0

.7

	

1/178.9
-2.h

3

/1:7) 1

12C0

12n0



•••
0

0

0

0

0

0

0

0

0

0

0

0

•

NEJTRUfl PRC:IE SOU..1-Jli-2TURE TATA098.4

	

,-lz XI-ICIleTUBE:NED. .O00 .2EDP:17.E.1 7/ 1 2./cD 1

PRO?F: NCI.164.WATER COUNT':CS.i)COUNT TINE H SECREADINO TIME 1200

DEFTHREADINGMVF •LAYERWATER INSUMCHANGE SIWE 21/ 1 1:911200

	

LAYERLAYERCUM

	

CMCMMMMMMM

	

'.:.°5500Y.071.4-71.44.6nail

	

40360.35720-4071.4142.7.55.1

	

33140CO63.42.11.1- 6 .0-1.0

	

60.327

	

F_10336GO-55.9277:1-3.6.G.=.:332

	

100330.326601,:)065.8:s42.9-9.6-19.1

	

120395.393100-12071.9414.3-5.2

	

10-1..:0...AI.S4(.5.3-21.6

	

1au414.412.7

	

11-.0405.403140-li.,081.5576.3- • A -24.1

	

130363.3651b018.076.8653.6

	

2H0406,404160201176.9730.51.7

	

219390.383200-2!075.2805.7•,-22.1

Printed fln10-01-92t11:02:50



ID .
ID
ID

P•Ce: flTiJE 1-;ATA .

i.n cjie ruuE NO .  OO2 DATE 1 / 1 / r.>

•
PROSE. Ign. :Ed. WATER. C•UNT 932.1 COUNT TIME SD:: REq)1N3 TINE 1112e..

DEPTH READ IWi MMF LAYER WATER 1 N CUM CHAN:DE S NCE 1 7/ 1 2/ 9 i 1 200

L AYER ‘XEE CUV




m





ran ram Ian




20 ?,8E




0 2 76.2 7.9 5.3




• s  1,1 373 . '371 20 40 75.3 152.5




4.0




tyl 356 . :T.5,4 40 60 72. =. 22‘., . 0 4.1 1. ‘?.'

• 30 369 .367 60 80 72.1 297.1 6.2 20..1




100 369 . -!:67 80 100 73.4 370.6 7.5 27.6

• Inv 391




100 120 75.9 446.5 4.0 31.7




140 401 .41;0 120 140 79.2 525.7 - 1.3 30.4

• 160 423 .423 140 160 82.3 607.9




31.1




1:-A; .351




160 130 77.1 MS .1 c'. - 31..f:

• 200 399 . AO 180 200 74.7 759.7 -2.2 29.2




399




200 219 75.6 535.1




.h

e
II inr.ed cr 2-1:i-22 at.. 11:34:1.3 hr



0

0

•
NEUTRON PROBE '.=!CIIL MOISTURE DATA 5E3. 6

sxtmcile TUIBE NO 0002 DAT-c. a / fa  / 07

PROBE NO.154

DEPTHREADING

cm

WATER

M0F

COUNT034.5COUNT TIME

LAYERWATER INC.:WM

LAYER
cm MMMff:

15 SECREADING TIME1447

GHANGE SINCE 15/1/0213213

LAY1::ECUM
MMMM




377




0-20 74.0 74.9 . 0 - 2.0
4i1 388 .--_Ja4 2u-40 75.8 150.7 _ -1.3.
80

352

342
.349

.339
4u60

SC -50
73.3
C-3.7

2 24.0
292.7 .4

:
-4.L

ion Ts!? .3.0Q 60-100 64.7 357.5




-8.7
120 393 391 100-120 70.0 427.4 -5.q - 19.0
140 395 
 120- 140 76.5 5U.9




150 404 .402 140-160 79.5 56 5.5 -2.7 -n9.4
180 352 .359 150-160 78•1 Gc1.7




- 23.4
200 385 .356 150 - 200 74.5 75.1




- 23.621/4 0) .303 2e0-219 74.5




-1.2 -24.7

Print-:-d on 05-03-92 t5:44:49 ha-F. .
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•

•

SOH.:1C.127,1FECUMtIARYFOR:::;11:LE.TUE:E:

	

YCthUN'.-7RICANn TraALPRoFILE :4.A:TER CONTENT3

aR(1I

2!: S/9 I 1200 .20:3 .252.322.22.;.307.3K.4o 7
2i'i it':!:1200.220.909.3:0.33;.20;.V.73.4);
MI/3:::-00J34.a7r;..:.;Ci. 37r.;.273.390.;',
17/12P3i:200.Op.7.3.0.?.32.726.93;
16/'1921325.n5.27!.35t,.i67.26?..3,:ii3, .403

161 2/:211,47

NW] VALLE.316/3;3.233.3;6.332/1:2.4;);

.490

.,i2o
Ai',.,,.;

.6,:r2

..:u2,,3

Al:

1.Q0

.3913

.ritt5.

.359

.as

.1;49
:5,2

.37,6

.39;

....:;::.

.23;

.;,:.4

.333
Jifo

.29S
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:
•

/329

.131

.;S:

:.;16i.

741.e

:.;
8::).6

7;5.4

•

.•.-
•

•
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Appendix VII

HISTORICAL DATA FROM KDCI BOREHOLE
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.4  I Mire: •

rater ant_ep for44, ate of well J1111e ISM
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Ironstoneand

	

_Ironstone 

Ironstoneand

	

Blue olay 	
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 777. '
t. : .3"e-.. ,

ACTING BOROUGH SURVEYOR

AND WATER ENGINEER.

BOROUGH •URVEYOR AND

WATER ENGINEER

.J. P. HAUGH. Fat.

FRANK SMITH.

MISPHON• No. tat uSEN

Bear Sir,

,

eetp:11.prciity

4:et/_".cm.cow

185/191/A.E.s.:
'es;

FS/De.. -
16tht4WItt.1t

r-

- t.r.;• `

orcuir

Wells and Bore Helee.: .14;-*
I thank you for your letter af'the10,h4n8t0nt'

in cenneotion with the-above,:_and,haVe:pleasurcli‘csupAring
you with the neoessary informationiOnUbismatteriZwItichi%,
iS SS follows:- _ -

During the .1933-61934-droughoraa
sunk to a depth of ZWifeet-aVilaeplerfFoo4twhlehlti •
head of the stream whioh'IledwIonefereiv.WitherAransiO.:. "
Reservoir.' . It was foundkthatnthe lest'f13:feetIltethe, ot  
hole was in the blue liaa-alaf7and 4theliore hoWdi
provide sufficient water to keep a1arge'20mp4urpgr:g 0
that operations werastopped.

In order tofindreaserthe,flowl3uPPInAgybW
stream whioh feeds the'rweervoirrenoheelyeTesunrWith,
a view to conoentrating":thee'strkngesflonetpointrotfacilit0te,
pumping: Water obtaine@frr ethe'trenchemas pipetrandc':
conveyed into a well 32 feet'deep4framiblchlthe, ter was

' pumped into the stream feeding:the'reseryoirlAT titufultktrft
pumped was approximate's' 180#.0,00^gallon4Ter, 94%;04periolk?

The sehemerwas purelranemeltenereteeaureliTwhieli
e

,
was put into operatio-during:thati9331.1B3 qdroughliandlhae.
not been used since that?late431".5- .

If there is calw further'informatioatoWr
on the subjeot, I shali!ble'pleaseCtcc,149174341*

. P-1;1;14

Tours faithfUl

The Director
Geologic's' SUrvey .& MUesumw
London n w 7 -Ls

3

F ?rof seven months..
45-0:JrT.Pflj;,-
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Appendix VIII

DAILY RAINFALL RECORDS



41

40 Institute of Hydrology
Annual summary of daily data - Rainfall

Station number : 1 Name : cransley lodge rainfall

41
Basin no.0Latitude0:0:

40 Year :

OctNoyOecJan

0 N Longitude0:0

1990/1991

FebMarApr

0 E

May

Altitude

Jun

:134.15

Jul Aug Sep

1




1.50 .00 .50 00 .00

0 2




.00 .00 4.00 .00 .00
3




.50 .00 6.50 .00 .00

0 4




3.50 .00 .00 .00 .00
5




.00 2.00 .50 .00 .00

0 6




.00 1.00 2.00 4.50 .00
7




.00 .50 4.00 8.50 .00

11/ 8




.00 2.00 1.00 .50 .00
9




.00 150 .00 .00 .00

0 10




.00 .50 .00 .00 .00
11




.00 1.00 .00 .00 .00
12




.00 2.00 .50 .00 .00
13




.00 2.00 : 00 .00 .00
14




.00 .00 .00 .00 .00
15




1.50 14.50 .00 .00 1.50

0 16




1.00 1.50 .00 .00 .50
17




2.50 .00 .00 .00 .00
18




.00 3.00 7.50 .00 .50
19




.00 4.50 .00 .00 .00
20




.50 .00 .00 .00 .00
21 - .00 1.00 .00 .00 .00
22 1.00 .00 1 00 .00 3.00 3.00
23 .00 .00 14.50 .50 .50 2.00
24 .00 .00 .00 4.00 .00 .00
25 .00 .00 7.00 4.50 .00 2.00
26 .00 .00 2.00 .00 .00 2.00
27 .00 .00 10.00 .00 .00 25.00

0 28 .00 .00 .00 .00 .00 13.00
29 16.50 .00 .00 .00 .00 6.00
30 11.00 .50 .00 1.00 .00 .00
31




.00




13.50 .00





11.5 71.5 50.0 17.0 55.540xmum




3.5 14 5 13.5 8.5 25.0

Rainfall in millimetres

Insufficient data for annual statistics

Possible data flags

Missing - flag --- Original - no flag set Estimate - flag -e"

glinted on 10/ 3/1992
•
•
•



••
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',Station number :

Basin no.0

Institute of Hydrology
Annual summary of daily data - Rainfall

1Name : cransley lodge rainfall

Latitude:0:0:0 NLongitude000 EAltitude:134.15

41




Year :1991/1992





pa Nov Dec Jan FebMar kfl May Jun Jul Aug

1 .50 6.00 .00 .00 .00





2 .00 .00 .00 .00 .00





0 3 .50 3.00 .00 .00 1.00






4 .00 9.50 .00 6.00 .50






5 1.50 1.00 .00 3.50 .00






6 .00 .50 .00 .50 .00






7 .00 1.00 .00 .00 .00






8 .00 3.00 .00 7.50 .00






0 9 1.00 .50 .50 23.50 2.00






10 .00 .50 .00 .50 1.50






11 .00 2.50 .00 .00 1.00






12 .00 5.00 .00 1.00 6.00






e 13 .00 .00 .00 .00 .00






14 .50 .00 .50 .50 1.50






0 15 .00 .00 1.00 .00 .00






16 3.00 .00 1.50 .50 .00






17 1.00 4.00 6.50 .00 .00






A .18 .50 8.00 3.50 .00 3.00






4P 19 .00 24.50 .50 .50






A . 20 .00 .00 2.50 .00






IP 21 .00 1.00 3.00 .00






A . 22 .00 .00 .50 .00






411 23 .00 .00 2.50 .00






A . 24 .00 .00 .00 .00






IP 25 1.00 .00 .00 3.00






Am .26 .00 .00 .00 .50






IP 27 .00 .00 .00 .00






A . 28 .50 .50 .00 .00






IP 29 1.50 .00 .00 .00






A . 30 7.50 .00 .00 .00






INP31 1.00




.00 .50






al 20.0 70.5 22.5 48.0






(Evian 7.5 24.5 6.5 23.5






0 Rainfall in millimetres

Insufficient data for annual statistics

Possible data flags

40 Missing - flag Original - no flag set Estimate - flag -e-

ited on  10/ 3/1992

Sep



Appendix IX

HYDROCHEMICAL DATA



Winter Season Samples Date Collected : 11-04-1991

Sample Locations

I. Pipe Outfall near KDC1
Drainage ditch past PI
Hydraulic Ram at SI
Village Stream at S2
Land drain outfall near Mawsley Lodge at S5
Land drain seepage near S7
Stream at Railway Bridge at S4
Groundwater from Pleistocene "Gravel" sand in BH6
Groundwater from Northampton Sand in BH2

Summer Season Samples Date Collected : August - September 1991

Sample Locations

PI Pipe Outfall near KDC1 on 21.08.91
PI Pipe Ourfall near KDC I on 19.09.91
SI Hydraulic Ram Weir on 21.08.91
SI Hydraulic Ram Weir on 19.09.91
S5 Land Drain Outfall near Mawsley Lodge on 21.08.91



- - - -

 LyNE,--MARProt&RADFORD• An461c& Consultancy Saving Society
25-77mitmnmemolimguitoadsouthimading,Berkshim462 ow.

41 Teeptiorm(0734)868877 Fax;(0724)872614 (page 1 of 1)
•

41
CLIENT NAME: Mr N. Runnalls, Institute of Hydrology, Wallingford

41 OX10 8BB

41 CLIENT REF: Samples 1 - 9
ORDER NO: T62K 005024 DATE: 2nd July 1991

41
RECEIVED: 20/5/91 LAB NO: W9100212/1 - /9

RESULTS

Sample No 1 4 7 8 9

Calciummg/1 183 184 168 322 122

Magnesium mg/1 18.8 12.9 19.8 55 5.2

Sodiummg/1 13.8 5.8 11.7 68 1.3

Potassium mg/1 1.6 <1 1.5 4.2 3.5

Ironpg/1 <5 <5 <5 <5 <5

Carbonates mg/1 20 0 0 0 20

Bicarbonate mg/1 300 190 250 150 210

Chloridemg/1 30 25 30 50 30

Sulphate mg/1 115 90 160 755 55

Nitrate mg/1 as N 0.2 4.1 3.6 3.5 13.6

T.D.S. mg/1 595 390 560 1710 490

Sample No 2 3




5 6

Chloride mg/1 40 30




25 25

Ironpg/1 15 <5




<5 <5

41 PUB

41

41

41

41

41

41

41
P.G. mann, walnut, cems., MC PINT.

R.F. RADFORD. MCIEWL, PPSC.

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41

41



•
•
•

LYNE MARTIN AND RADFORD LIMITED

CERTIFICATE OF ANALYSIS

•
1  of 1

N. Runnalls,
Institute of Hydrology,41 Wallingford, Date: 10 February 1992
Oxfordshire OX10 BBB.

41

Laboratory No: W9200021/TW

Client Order No: 007398

Of 5 samples of Water
41

Marked P1 21.8.91; P1 19.9.91 Pipe Outfall; S1 21.8.91;
S1 19.9.91; 55 21.8.91

Received 23.01.92
41

I hereby certify that examination of the above mentioned sample gave
the following results:

41

41

	

1 2 3 4 5

41
Calcium as Ca 100 160 115 120 155

41 Magnesium as Mg 17 14 13 13 17

Sodium as Na 15 17 15 14 13

41 Potassium as K 2.4 5.3 1.8 2.1 4.1

Iron as Fe 0.11 0.47 0.03 0.16 0.14
41

41
Carbonate as CO 0 0 0 0 0

Bicarbonate as HCO 185 295 190 160 205

41 Chloride as CI 25 30 30 30 20

41 Sulphate as SO 125 120 120 115 160

41 Nitrate as NO 0.04 9.9 0.08 <0.04 27.0

40 Total Dissolved Solids 475 575 490 465 622

41

tat ( . L
0 cARet-117-io S

PUBLIC ANALYST

41
PLEASE NOTE THE ABOVE SAMPLE(S) WILL BE DISPOSED OF 14 DAYS AFTER THE DATE

0 OF THIS REPORT UNLESS ADVISED OTHERWISE BY YOURSELVES.

 
OI

1.1'TM. MARTIN AND RADFORD LASITTID PUBLIC ANALYSTS AND CONSULTANT CHISUSTS AND MICROBIOLOGISTS REGIS:TIRED No. 2594870

25127 Ban-rth  ROAD.  Rucouc. BERNS RG2 OA U TFITSIN/NE: (0734)868877 FAX: (0734, 8726

Dintrun P C MAInS. NI (Tem A  CChem ROC REST R F RADIWLD. M Chem A COnsn SRSC CT FLYNN. G E. I PnxIE F InTt D



CR,4NSLEY LODGE

Regional Hydrochemistry of groundwater from Jurasaic sediments

peircohooge. r

Physical Character

1 2 3 4 5 6

Reaction Alkaline




-




Colour Clear Opalesance -




PaleBlue




Yerowtia h




Suspended Matter Nil Small Heavy




Very Small -
Task Nil Nil -





Odoour when warmed to 37°C Nil Nil





Chemical Character






Total Solid dried @ 100°C 41.CO 55.6 60.2 583 57.6 60.0
Loss on ignition 13 -




-




Chlorine 1.45 123 1.40 2-40 3.08 2.10
Chlorine x1.647 = Sodium Chloride 2.38 367 2.31 3.96 5.08 3.47
Silica





3.35




Nitrates Nil






Nitrogenas Nitrates 0.16




003 0.60




0.04
Nitrogen as Nitrates - - Nil Nil




Nil
Saline Ammonia Nil 0.001 0.001 0.0004 Nil 0.0004
Albuminoid Ammonia 0.002 0.003 0.002 0.0326 - 0.0012
Oxygen absorbed in 3 hours @ 37°C 0.014 0.14 0.13° 0.038 - 0.024
Hardness - Total 29.0 25.5 460 47.5 41.7 48.6




Temporary 20.0 312 37.0 36.0 243 37.8




Permanent 9.0 53 9.0 113 17.4 10.8
Lead




Nil




Nil Nil - Nil
Copper




Nil




Nil Nil - Nil
Iron Oxide & Alumina - - 0.67

Rothwell UDC Water Supply (1934)
Pytchley (1901) Upper Estueron Limestone • @ 100°C
Orlingbury 27/9/1934 Northampton Sanij • 4 hours (4) 27°C
Orlingbury 28/1/1936 • 4 hours © 27"C
Market Harborough 25/10/1935

6, Burton Latimer I3DC 25/10/32 • 4 hours @ 27°C
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