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1. TECHNICAL PROGRESS

1.1 Objectives

The complete work programme for this headwater stream study comprises four stages
and is scheduled for the total period 1st Octecber 1990 to 3ist January 1895, This
report concludes coverage of Stage 1 and documents the progress made so far in
meeting the objectives of Stage 2.

The overall and specific cbjectives of each stage are detailed in the Project
Investment Appraisal (PIA) which is Schedule 2 of the Memcrandum of Agreement for
Research Contract (ref:54015000) between the National Rivers Authority (NRA) and
the Institute of Freshwater Ecology (IFE).

1.2 Work Programme

1.2.1 Stage 1

Stage 1 of the study was primarily a review of known data on macro-invertebrate
assemblages in small streams.

1.2.2 Stage 2

Stage 2 involves a field-based study of the contribution of individual streams to
the total faunal richness of a set of setected catchments, The streams to be
sampled should be chosen to be of gocd environmental quality. The work programme
is as follcws: :

Macro-invertebrate data

Firelise the choice of sampling sites in censuitation with the project
leacer.

Undertake field sempling and lebcretery processing of samples collacted frem
heazdwater sites in each of three seascns (spring, summer and autumn) cf
a single year.

dentify all taxa to the best achieveble tevel (ncrmally species).

Identify taxa from other epprepriate headwater samples, such as those
cotlected during the 1590 KRRA River Quality Survey and the DcE-sponsored
Countryside Surveys cf 1988 and 1990.

Environmental data
Derive environmental data required fer RIVPACS by field measurement or from
cartographic sources. The latter should also be used to derive other
topographical, geologicel, soil type and gecgraphical informetion relevant to
the project.

In addition other habitat features or management practices which might
explain the presenca or absence of species should be noted.

Land use

Carry out ground surveys of land-use in the 1km squares containing the samole
sites.
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Utilize available satellite imagery of the whole study catchment to place the
study sites in context.

Undertake an assessment of current and historical farming/land-use practices.
from a variety of sources such as maps, parish records, planning records,
aerial photography, MAFF Annual Agricultural Censuses and Farm Business
Surveys.

Reporting
Produce Progress Reports as required.

Produce a draft main report, Part 1 by ist February 1993 and a final main
report, Part 1 as an NRA Note by 31st March 1993,

The following text 1is sectioned in accordance with Schedule 1 of the research
contract and outlines the progress made in meeting the scientific objectives
within the prescribed project budget.

1.3 Progress Achieved

1.3.1 Stage 1

A1l items of the Stage 1 work programme were completed on schedule,
1.3.2' Stage 2

Headwater Sites - Biological.

Sampling for aquatic macro-invertebrates has been successfully completed for most
sites for all three scheduled seasons. The sampling dates are given in Appendices
1-4, :

Three sites sampled in the Cam catchmedt in spring were abandoned in summer and
autumn because their fauna was indicative of very poor water quality. A fourth
site on the Lugg, taken as an alterpative to a main choice site of unknown
quality, was also abandoned when the main site was found to be acceptable,.

The NRA project leader was generally kept informed of the progress of the sampling
schedules. In particular, her advice was sought in deciding how to procede with
the sampling programme in the Cam catchment.

Headwater Sites - Environmental

Standard, field-measured physical data were collected from each site at the time
of biological sampling. These included time variant data for individual seasons
and time invariant data collected in summeﬁ.

Headwater Sites - Land-use

Land-use ground-truth surveys of the each headwater sub-catchment were undertaken
by two casual appointees, Rebecca Dunn and Owen Sm1th over the period 1st July to
23rd August 1991,

The necessary 1:10,560 (6") maps for thlS work were supplied by Anglian,
Yorkshire, Welsh and Wessex NRA regions whose co-operation is acknowledged.

At the same time as the land-use suveys, river corridor surveys of the full stream
network wupstream of the biological samp11ng point were also carried out by the
same field recorders.
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Details of the survey methodology were given to the surveyors in the form of a
Field Handbook. Both surveyors had previous experience of most of the procedures.
Each had been involved in the 1990 Countryside Survey organised by the Institute
of Terrestrial Ecology (ITE). ’

A1l sites were surveyed (Appendix 5) with the exception of four which had been
abandoned as biclogical sites after the spring sampling, two replacement sites on
the Cam and one site on the Stour where access was denied by the principal
land-owner. '

Lower Catchment Sites - Biological

The full lists of samples received from the NRA regions for each of season are
given in Appendices 1-4,

A1l the spring samples have been received, as have all except the Lugg catchment
samples from summer. No autumn samples have yet been forwarded by the NRA,

Lower Catchment Sites - Environmental

Standard environmental data for Jlower catchment sites, excluding c¢hemical
information, have been received for all three seasons for Lugg catchment sites and
spring and summer for the Stour. .

Lower Catchment Sites - Land-use’

Land-use data for these sub-catchments will be derived from the MAFF Annual Parish
statistics and remote sensing. The full national data-sets for 1978, 1984 and 1988
have already been aquired by IFE and are held on magnetic tape.

General and administrative

The Project Leader and Manager have jointly prepared a headwater poster display.
It comprises two AD panels depicting aspects of Stage 1 and early parts of Stage 2
of the work programme and the general objectives of the study. :

These panels were prepared specifically for display at an Internationatl Conference
on Water Quality to be held in Brussels between the 16th and 18th of December
1991. They will then be availablte for any further promotional activity by either
NRA or IFE. Additional panels may subsequ?nt]y be prepared in the same style.

Existing links between the Project Manager and the Newcastle University NELUP
group have been further strengthened. This muiti-disciplinary team are preparing a
decision support system for assisting land-use management. Their models will be
based on data collected from parts of the Tyne and the whole Cam catchments.

A meeting between IFE and NELUP has been arranged for December 12th where matters
of mutual interest and co-operation will be discussed.

2. INTERIM RESULTS.
2.1 Stage 1

Detailed results of the Stage 1 reQiew havh been well circulated in a NRA Research
and Development Document (Furse et al 1991).

Since completing this review additional héadwater faunal lists have been received
from the North West and South West Regions’ of the NRA. These data can be included
in any updated version of the review. :
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2.2 Stage 2
2.2.1 Biological
Headwaters

Appendices 1-4 show the progress made in sample sorting. To the end of November
a1l samples collected in spring and summer have been sorted, together with 9 aof
the 42 collected in autumn. Only one has, been identified.

No lower catchment samples have yet been sorted or identified.

Countryside Survey Sites

At the time of reporting all 361 of the_1990 Countryside Survey samples have been
identified to species or best achievable level, except for  Sphaeriidae,
Oligochaeta and Chironomidae. A further 125 of the 160 “"Countryside Survey” type
samples collected in 1988 have alsc been identified to the same taxonomic levels.

Most of these 521 sampling points are on headwater streams of relevance to the
present study. The samples are known to have confirmed and extended the list of
"headwater taxa” presented in the Stage t report.

Much of the biological data have been validated and stored on a Micro-Vax II
mainframe computer. An initial ordination and classification of headwater sites in
the data set wiill soon be possible.

2.2.2 Environmental
Headwaters

A1l seasonal sample registers have been compiled, giving details of the sampling
locations and collection dates and methods.

No collation or analyses of physical data have yet been undertaken.
Results of chemical determinations for total alkalinity (mg 1-' CaC0a) and nitrate
{mg 1-% NOa) are given in Appendix &. The mismatch between the summer and autumn

results for the Rowmire Spring Stream needs clarification and further water
samples must be taken in 1992. The autumn figures are considered more 1likely to be

accurate.

Lower Catchment Sites

Compilation of sample registers is almost complete but no collation or analysés of
environmental data have yet been undertaken.

Countryside Survey Sites

Seasonal sample registers have been partially compiied, giving details of the
sampling locations and co11ectionldates apd methods.

No collation or analyses of physical data have yet been undertaken. No chemical
data are available for these sites.

2.2.3 Land use
Headwaters
The land-use survey dates are given in Appendix 5.
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No data collation or analyses have yet:been carried out on the data.

Originally it was hoped to use Geographic Information System technology to store
and interpret the data. In view of the reported difficulties of this approach
being experienced by the Countryside Survey team at ITE, it may yet prove to be
more cost effective to use stand-alone digitization software for area data and
direct manual measurements and counts of linear and point features.

Lower Catchment Sites

No specific'interpretation of MAFF or satellite data has yet been attempted for
this project.

However some interpretation of Jand-use in the Derwent catchment has been
undertaken for other purposes. An example of the type of sub-catchment information
-which can be output, using established IFE procedures, is given in Appendix 7.
Countryside Survey Sites

No data collation or analyses have yet been carried out for these sites.

IFE are currently digitizing the resuits of ground-surveyed Jland-cover data,
simultaneously collected with the aguatic macro-invertebrate sample, in the 1km
square containing the stream site.

3. WORK PROGRAMME FOR THE NEXT REPORTING PERIOD
The period considered here is from tst December 1991 until 31st March 1992.

3.1 Biological and Environmental Samp11ng of Headwater Sites

Sorting of the autumn samples will be completed
Identification of the sorted samples will begin
Environmental site data will be collated and stored on computer.

Environmental and biological sampling schedules for the two Cam replacement
sites will be planned.

Chemical sampling schedules for sites dry in summer and autumn will be
planned. This may require NRA co-operation,

Lists will be drawn up of landowners' requests for data feedback and these
will be met as results become available.

3.2 Lower Catchment Sites

It is anticipated that all outstanding NRA samples and accompanying
environmental data-sheets from these:sites will be delivered to IFE.

Some initial sorting of lower catchment samples may be possible.
Sample registers for these sites will be completed and stored on computer.

If available in time, environmental site data will be collated and stpred on
computer.
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3.3 Countryside Survey Sites

Identification of the 54 outstanding samples collected in 1988 will be
completed to the same level as samples already identified.

Identification of Oligochaetes, Chironomidae and, hopefully, Sphaeriidae for
all 1988 and 1990 samples will be ‘completed.

A1l available biological data will be collated and stored on computer.

Initial ordination and c1assif1cation analyses of headwater sites in this
data-set will be carried out.

Outstanding sample registers will be compiled and stored on computer.
Compilation of environmental data files will begin and may be completed.
3.4 Land-use

Trial analyses of some of the field surveyed land-use data will be undertaken
in order to determine the best practicable procedures.

Trial analyses of some of the field surveyed river corridor data will be
undertaken in order to determine the best practicable procedures.

Investigation of sources of archived/pub]ished land-use data for the study
catchments will begin

Lists will be drawn up of landowners requests for data feedback and these
will be met as results become available,

4. COST OF WORK DURING THE REPORTING PERIOD

The total cost of the work undertaken during the reporting period is likely to be
in line with the Memorandum of Agreement.

Detailed costings will be made available to the NRA, via the IFE Finance Officer
as soon as possible.

S. ESTIMATE OF TOTAL COST OF WORKS

The estimated total cost of the works under each category of expenditure remain as
listed in Section 10 of the PIA and Schedule 8 of the project contract

It should be noted that the 1isted f1gures are given on a cost increase basis with
a base date of 1990-91.

6. ESTIMATE OF COSTS FOR THE NEXT REPbRTING PERIOD

Costs for the next reporting pefiod afe expected to be 1in line with the
anticipated cost-base adjusted budget. '

7. FACTORS LIKELY TO AFFECT THE SATIFACTORY COMPLETION OF THE WORK
The work 1is generally on schedule and it is anticipated that all major contract

deadlines will be met. There are, however, a number of factors that have effected,
or may effect, the work programme and the timing of specific tasks.
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Firstly, the co11ect1on of samples was more time-consuming than had been budgeted.
However, this has been offset by a more rapid rate of sample sorting that had been

allowed for,

Secondly, the 1land-use survey took two days less than anticipated. The casual
appointees were paid for the full period but returned home early, with an
agreement that they could be freely consulted, for up to two days each, should
difficulties be experienced in 1interpreting their field recordings. Two Cam
catchments, first sampled biologically in summer, remain unsurveyed,

Thirdly, the initial site selection procedures, preparation of project reports and
poster display material and general project administration have been much more
consuming of the Project Managers time than estimated for. This has led to a
slight delay 1in starting the census, map and archive aspects of land-use data
collection (see Schedule 6 of the Memorandum of Agreement). It is anticipated that
this delay can be made up over the next financial year.

Finally, the possible assistance of the Institute of Hydrology, with automated,
digitized catchment-boundary definitions, is being investigated informally. If
realised, this co-operation may lead to re-allocation of funding and staff time
schedules.

8. REFERENCE
Furse M.T., Winder J.M., Symes K.L. and Clarke R.T. (1991) The faunal richness of

headwater streams. A review of existing information. National Rivers Authority
Research and Development Document, No. 08Y, 135pp.
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t4 175 APPENDIX- 17 Sample’ locations) dates:and sorting-

HEADWAYER SITES (gampled by IFF}

UN-NAMED WATERCOURSE
CAUP{DLE DITCH

NINE WELLS SPRING
UN-NAMED WATERCOURSE
THE SLADE

RIVER CAM

HOFFER BROOK
GASCOTE DEAN
UN-NAMED WATERCOURSE
UN~NAMED WATERCOURSE
ARRINGTOM 8ROOK
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE

RUDDERY SPRING

BURWELL
TEVERSHAN

NINE WELLS
LANGLEY WOOD
HADSTOCK COMMON
PRIOR’S WOOD
THRIPLOW

CAXTON

CALDECOTE
WHADDON GAP
ARRINGTON
WELLHEAD SPRINGS
DOWN HALL FARM

ASHWELL

LOWER CATCHMENT SITED (pampled by NRA)

RIVER RHEE

WHADDON BROOX

BLACK PEAK SPRING STREAM

SWAFFAM BULBECK LODE

MILL RIVER

RIVER GRANTA

BOURN BROOK

REACH LODE

BOTTISHAM LODE

RIVER RHEE

RIVER RHEE

RIVER CAM

RIVER CAM

RIVER CAM

Prior's Wood site formerly called Amberden Hall. 3itss at Caldecots and Down Hall Farm to be sampled again in

ASMWELL

WHADDON

MELORETH

COMMERCIAL END

WENDY

HILDERSHAM

FOX'S BRIDGE

UPWARE LOCK

LODE

WIKPOLE LODGE

HARSTON

HAUXTON MILL

ANSTEY HALL:

DIMMOCK'S COTE

(mn
(1L
(TL
(TL
(TL
(T
(1L

(TL

(TL

(TL

(TL_

(TL

(TL

(TL

{TL

(TL

(TL

(TL

(TL

(TL

(TL

(TL

(TL

(TL

(TL

(TL

{TL

{TL

Progresa’ (1¥.C Bampia BOrted/dry) i iioE i River Cam-catchment irs
NGR SPRING SUMMER AUTUMN
587 880) 06 MAY 1991 05 AUG 1991 ® 29 OCT 1981
504 573) 07 MAY 1991 05 AUG 1891 # 2§ OCT 1981
480 S42) 07 MAY 1981 08 AUG 1991 * 28 OCT 1981
615 419) 07 MAY 1981 DRY 6-8-91 & DRY 30-10-91
547 438) 07 MAY 1991 DRY 6-8-91 * DRY 30-10-91
549 308) 08 MAY 1591 08 AUG 1881 ® 30 OCT 1891
452 470) 09 MAY 1991 SITE ABANDONED
298 584) 09 MAY 1999 SITE ABANDONED
337 585) 07 AUG 1981 * 31 OCT 1981
343 4681) 08 MAY 1991 06 AUG 1551 * 31 OCT 1991
325 505) 09 MAY 1891 DRY 6-8-81 & DRY 30-10-89
328 431) 09 MAY 1981 SITE ABANDONED
308 438) 07 AUG 1991 & 31 OCT 1991
279 403) 09 MAY 1931 ORY 7-8-91 ¢ DRY 30-10-81
270 398) 30 APR 1891 NOT DATED
539 465) 30 APR 1981 NOT DATED
383 474) 14 MAY 1991 18 JUL 1991
554 835) 15 MAY 1981 NOT DATED
321 47%) 30 APR 1891 HOT DATED
545 485) 07 MAY 1991 28 JUN 1891
383 548) 14 MAY 1981 28 Jun 1591
;37 698) 13 MAY 1991 NOT DATED
532 630) 13 MAY 1591 HOT DATED
a§4 483) 30 APR 19891 18 JUL 1881
4:17 511) 30 APR 1991 NOT DATED
432 527) 07 MAY 1881 23 JUL 1991
438 549) 14 MAY 1991 26 JUL 1991
5#7 723) 13 MAY 1981 NOT DATED

epring 1982. Sites at Thriplow, Caxton and Wellhead 3prings abandoned because cf poor water quality.
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. APPENDIX 2-- Sample:locations, dates and sorting probro'n-l;{-zwuhnplo.tortod/dry).mw- River Derwent. catchment;:~ -~ -

ATER S (] NGR SPRING SUMMER AUTUMN

(]

BILLER HOWE NOOK SLACK TURF RIGG (NZ 8168 007) 14 MAY 1991 13 AUG 1991 23 OCT 1931
MILL BECK BATHINGWELL wOOD (SE 822 638) 14 MAY 19251 13 AUG 1991 21 OCT 1991
ROWMIRE SPRING STREAM ROWMIRE PLANTATION (SE 828 €53) 14 MAR 1891 13 AUG 1991 21 OCT 1891
8ISHOP WILTON BECK BISHOP WILTCH {SE 802 334) 14 MAY 13991 14 AUG 199 21 OCT 1891
LONG GILL NEWGATE FOOT (SE 868 935) 14 MAY 1991 13 AUG 1991 21 OCT 1991
HALLEYKELD SPRING STREAM  HALLEYKELD RIGG (SE 9538 860) 18 HAY 1891 15 AUG 18981 23 OCT 1991
UN-HAMED WATERCOURSE NAB FARM (SE 880 951) 14 MAY 1931 13 AUG 1991 21 OCT 1891
MARR'S BECK RAPE CLOSE LANE (3E 610 735) 15 MAY 1991 14 AUG 1991 22 OCT 1991
BELLYMAR DIKE HARTOFT RIGG {SE 754 955} 18 MAY 1891 15 AUG 1991 21 OCT 1891
GILL DIKE FROST HALL (SE 642 887) 18 MAY 1891 14 AUVG 1991 23 OCT 1991
COWHOUSE BECK SHAPER MOUSE (SE 588 512) 18 HAY 1991 15 AUG 1991 22 OCT 1991
MIREFALLS GILL REIN'S wOOD (SE QBB 853) 153 MAY 1391 14 AUG 1991 22 OCT 1891
SLEDHILL GILL YOWLASS wWOOD (SE 531 870) 13 MAY 19891 14 AUG 1591 22 OCT 1991
WHEAT BECK DALE HEAD (SE 496 950) 15 MAY 1891 14 AUG 1531 22 OCT 1891
A T SITE sampls HRA

SCAMPSTON BECK SCAMPSTON (SE 868 757) 02 MAY 1991 05 AUG 1991

WHISPERDALES BECK LOW DALES (SE 958 9822) 02 MAY 1991 05 AUG 1991

HODGE BECK HOLD CAULDRON (SE 668 BEY) 24 MWAY 1991 05 AUG 1891

HOLBECK HOVINGHAM CARRS (SE 869 773) 02 MAY 1991 15 AUG 1991

SAILS BECK ALLERTHORPE COMMON (SE 743 478) 02 MAY 1991 18 AUG 1951 4
BIELBY BECK HAYTON (SE 820 457) 02 MAY 1991 19 AUG 1891

PICKERING BECK LEVISHAM (SE 818 911) 18 APR 13991 13 AUG 1991

RIVER SEVEN SINNINGTON (SE 743 2833) 24 MAY 1891 05 AUG 1951

RIVER SEPH LASKILL (SE 563 307) 24 APR 1891 05 AUG 1991

MENETHORPE BECK MENETHORPE (SE 768 678) 02 MAY 1991 05 AUG 1391

SPITTLE BECK BRAISTHWAITE BRIDGE (SE 725 824) 23 APR 193 05 AUG 1991

RIVER RYE HELMSLEY (SE 815 8386) 24 APR 1991 02 AUG 1981

RIVER RYE NURNINGTON " (SE 864 794) 02 MAY 1591 02 AuG 1991

The Tocation and name of the lowaer catchament cite on the Whispercdale Seck both need to be confirmed by NRA

Yorkshire region.
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SO APPENDIX 3.. Sample locations, dates.and sorting progress (.* = sasp)s. sorted/dry}.-—.:~--River Lugg catchaent 5:ue :
HEAOWATER SITES (gampled by IFE) NGR SPRING SUMMER AUTUMN
UN-NAMED "ﬂTFRCOURSE GREAT WACTON (S0 534 433) 20 MAY 1591 18 AUG 1991 * 05 NOV 1891
UN-NAMED WATERCOURSE BREDENKBURY (30 803 558) 20 MAY 1981 19 AUG 1991 & 05 NOV 1881
UN-NAMED WATERCOURSE BARNSTONE FARM (80 877 532) 20 MAY 1991 DRY 20-8-91 & 05 NOV 1991
STRETFORD BROOK PUDLESTON COURT (80 561 593) 20 MAY 1891 SITE ABANDONED
UN-NAMED WATERCOURSE DUNHAMPTOM FARM (S0 588 803) 21 MAY 1991 20 AUG 1997 = 06 NOV 1931
UN-HAMED WATERCOURSE DINMORE MANOR (S0 490 303) 21 MAY 1881 20 AUG 1981 ¢ 08 NOV 19891
NEWBRIDGE BROOK SHOAL '3 BANK (S0 354 494) 21 MAY 1891 DRY 21-8-91 ¢ 07 KOV 1991
GLADESTRY BROOK CEFNHIR (S0 210 558) 22 HAY 1891 DRY 21-8~51 # (07 NOV 1859%
UN-NAMED WATERCOURSE GLASNANT {SO 182 308) 22 MAY 1891 21 AUG 1951 ¢ Q07 NOV 1991
UN-NAMED WATERCOURSE LOWER LYE (S0 407 672) 21 MAY 1981 DRY 20-8-81 * DRY &-11-91
UN-NAMED WATERCOURSE CRINFYNYDD (S0 178 602) 22 MAY 1991 21 AUG 1991 * 08 NOV 1981
UN-HAMED WATERCOURSE MILL MOUSE DINGLE (30 303 883) 22 MAY 1881 20 AUG 1991 * 06 NOV 1391
UN-NAMED WATERCOURSE PEN-TWYN (80 187 72%9) 22 MAY 18851 20 AUG 1991 * 08 NOV 1881
LOWER CATCHMENT SITES (gampled by NRA)

HORETON BROOK SHELWICH GREEN (30 534 433) 04 APR 1981
BACK BROOK KIKRGTON {80 303 570) 03 APR 1991
CURL BROOK PEMBRIDGE (S0 390 585%5) 03 APR 1981
MAIR DITCH LEOMINSTER (S0 501 587) 03 APR 1881
STRETFORD BROCK STRETFORD (SO 441 553) 03 APR 1981
RIVER LCDEN STOKE LACY (S;) G619 494) 04 APR 1981
HACKLEY BROOK NOAKES BRIDGE (36 634 348) 04 APR 1991
TEDSTONE BROOX BROMYARD (5? 857 551) 04 APR 1991
HINDWELL BROOK COMBE (3(? 343 633) 03 APR 1991
RIVER ARROW BROADWARD (50 488 571) 03 APR 1981
RIVER FROME YARKHILL (90 814 427) 04 APR 1991
RIVER LUGG MORDIFORD (30 370 3713) 19 APR 1991

Pudleston Court and Dunhampton Farm were each sampled in spring as alternative sites. Dunhampton Court proved
to be the oore suitadble and Pudleston Court was abandoned in subssquent ssasons.
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UN-NAMED WATERCOURSE

UN-NAMED WATERCOURSE

UN-NAMED WATERCOURSE

UN-NAMED WATERCOURSE

UN-NAMED WATERCOURSE

UN-NAMED WATERCOURSE

UH-NAMED WATERCOURSE

UN-NAMED WATERCOURSE

UN-NAMED WATERCOURSE

UN-KAMED WATERCOURSE

GUSSAGE

UN-HAMED WATERCOURSE

ER _CA

MEN

SHREEN WATER

RIVER LODDEN

CAUNHDLE BROOK

FONTMELL BROOK

RIVER ALLEN

RIVER CALE

RIVER STOUR

CAUNDLE BROOK

RIVER LYDDEN

RIVER STOUR

RIVER LYDDEN

RIVER STOUR

GASPER
WOODLANDS MANOR
COWHERD SHUTE FARM
WEST w0OD

LYON'S GATE

ALTON COMMON
TWYFORD

FARRINGTON
WOOLLAND

OKEFORD FITZPAINE
GUSSAGE ST.ANDREW

DELPH WOOD

COLESBROOK
GILLINGHAM
BLACKMORE FORD
FONTNELL PARVA
WALFORD MILL
SYLES FARM
TRILL BRIDGE
WARR BRIOGE
COX'S WATER
PLECK

BAGBER BRIDGE

SPETISBURY

NGR

(ST

(ST

:23

(8T

(3T

(sT

{371

(8T

(ST

(87

(sT

(82

(8T

(ST

(ST

(ST

(Su

(ST

(ST

(ST

(37

(37

(3T

(87

763
818
858
694
856
7
8682
848
782
a0
973

013

901
815
675
825
010
7?9
790
733
T43
785
765

819

. APPENDIX 4 . Sample_ locations, dates and sorting progress ( *-

335)

309)

239)

219)

055)

04Ty

188)

152)

069}

105)

1453)

972)

278)

261)

087)

147)

006)

199)

208%)

143)

129)

176)

157)

020)

sample -sorted/dry)i=— - River Stour catchment.-
SPRING SUMMER AUTUMN

01 MAY 1391 30 JUL 1991 ¢ 15 OCT 1891

01 MAY 1991 30 JUL 1981 * 15 OCT 1991

03 MAY 1991 30 JUL 1991 ® 15 OCT 19891

01 MAY 1881 DRY 30-7-91 * ODRY 15-10-91 #

02 MAY 1991 29 JUL 1991 * 14 OCT 1999

01 MAY 1981 20 JUL 1991 & 14 OCT 1991

01 MAY 1991 31 JUL 1981 * 14 OCT 1991

03 MAY 1991 31 JUL 1981 ¢ 14 OCT 18891

02 MAY 1991 20 JUL 1991 ¢ 14 OCT 1891

02 MAY 1931 29 JUL 1981 ¢ 14 OCT 1991

29 APR 1991 DRY 28-7-91 ® DRY 15-10-91 #

03 MAY 1891 31 JuL 1981 & 15 OCT 1891

13 HAY 1391 12 AUG 1391

12 MAY 1991 12 AUG 1981

18 MAR 1991 13 JUN 1391

18 HAR 1991 20 JUN 198914

08 MAR 1931 27 JUN 1991

02 MRY 1891 31 JuL 18891

13 MAY 1991 12 AUG 1991

27 MAR 1891 17 JuL 1991

27 MAR 1991 17 JUL 1991

05 APR 1991 30 JuL 1991

04 APR 1991 04 JUL 1981

25 MAR 18891 28 JUN 1881

~e

.'.‘_“



RIVER CAM CATCHMENT

UN-NAMED WATERCOURSE
CAUNDLE DITCH

NINE WELLS SPRING
UN-NAMED WATERCOURSE
THE SLADE

RIVER CAM

HOFFER BROOK

GASCOTE DEAN
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
ARRINGTON BROOK
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
RUDDERY SPRING

BURWELL
TEVERSHAM

NINE WELLS
LANGLEY wWOO0D
HADSTOCK COMMON
PRIOR’S WOOD
THRIPLOW

CAXTON
CALDECOTE
WHADDON GAP
ARRINGTON
WELLHEAD SPRINGS
DOWN HALL FARM
ASHWELL

(TL
(TL
(TL
(TL
(TL
(TL
(TL
(TL
(TL
(TL
(TL
(TL
(TL
(TL

587
504
460
615
547
549
452
296
337
343
325
328
308
279

660)
573)
542)
419)
436)
306)
470)
584)
565)
461)
505)
431)
438)
403)

. APPENDIX 5 . Survey dates for ground-truth land-use surveys of headwater sites:- -

18th JULY 1991
19th JULY 1991
17th JULY 1991
19th JUuLY 1991
1Tth JUuLY 1991
20th JULY 1991
SITE ABANDONED
SITE ABANDONED

NOT SURVEYED
17th JULY 1991
20th JULY 1991
SITE ABANDONED

NOT SURVEYED
20th JULY 1991

Prior's Wood site formerly called Amberden Hall. Sites at Thriplow, Caxton and
Wellhead Springs abandoned because of poor water quality. Sites at Caldecote and

Down Hall Farm were not surveyed bacause they were replacement

after the Cam land-use survey had been completed.

RIVER DERWENT CATCHMENT

BILLER HOWE NOOK SLACK

MILL BECK

ROWMIRE SPRING STREAM
BISHOP WILTON BECK
LONG GILL

HALLEYKELD SPRING STREAM

UN-NAMED WATERCOURSE
MARR’'S BECK

BELLYMAR DIKE

GILL DIKE

COWHOUSE BECK
MIREFALLS GILL
SLEDHILL GILL

WHEAT BECK

RIVER LUGG CATCHMENT

UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
STRETFORD BROOK

UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
NEWBRIDGE BROOK

GLADESTRY BROOK

UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN~NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE

TURF RIGG
BATHINGWELL WOOD

ROWMIRE PLANTATION

BISHOP WILTON
NEWGATE FOOT °
HALLEYKELD RIGG
NAB FARM

RAPE CLOSE LANE
HARTOFT RIGG
FROST HALL
SNAPER HOUSE
REIN'S WOOD
YOWLASS WOOD
DALE HEAD

GREAT WACTON
BREDENBURY
BARNSTONE FARM
PUDLESTON COURT
DUNHAMPTON FARM
DINMORE MANOR
SHOAL’S BANK
CEFNHIR
GLASNANT

LOWER LYE
CRINFYNYDD

HILL HOUSE DINGLE

PEN-TWYN

(NZ
(SE

. (SE

(SE
(SE
(SE
(SE
(SE
(SE
(SE
(SE
(SE
(SE
(SE

(S0
(so
(S0
(so
(so
(so
(S0
(s0
(s0
(so
(so
(s0
(s0

916
8z2
8z8
802
866
939
860
610
754
642
598
566
531
496

534
603
577
561
586
490
394
210
182
407
176
303
187

Pudleston Court and Dunhampton Farm were each sampled
sites. Dunhampton Court proved to be the more suitable and Pudleston Court was

abandoned.

007)
638)
653)
554)
935)
860)
951)
735)
955)
987)
912)
853)
870)
950)

433)
558)
532)
593)
603)
503)
494)
558)
508)
672)
602)
685)
729)

sites, selected

27th JULY 1991
24th JULY 1991
24th JULY 1991
28th JULY 1991
24th JULY 1991
27th JuLy 1991
22nd JULY 1991
24th JULY 1991
21st JULY 1991
21st JULY 1991
25th JULY 1991
22nd JULY 1991
25th JULY 1991
24th JULY 1991

4th AUGUST 1991
11th AUGUST 1991
5th AUGUST 1991

SITE ABANDONED
S5th AUGUST 1991
8th AUGUST 1991
11th AUGUST 1991
9th AUGUST 1991
10th AUGUST 1991
12th AUGUST 1991
7th AUGUST 1991
6th AUGUST 1991
13th AUGUST 1991

in spring as alternative



-

APFENDIX 5 (continued). .. ... . eein D .

RIVER STOUR CATCHMENT

UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN~NAMED WATERCQURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
GUSSAGE :

UN-NAMED WATERCOURSE

GASPER

WOODLANDS MANCR
COWHERD SHUTE FARM
WEST WOOD

LYON’S GATE

ALTON COMMON
TWYFORD
FARRINGTON
WOOLLAND

OKEFORD FITZPAINE
GUSSAGE ST.ANDREW
DELPH WOOD

(8T
(sT
(8T
(sT
(sT
(sT
(sT
(ST
(ST
(sT
(sT
(sz

763
816
858
694
656
LA RS
862
846
782
801
973
013

335)°

309)
239)
219)
055)
047)
186)
152)
069)
105)
145)
972)

18th AUGUST 1991
4th-6th JULY 1991
7th JULY 1991

8th JULY 1991

2nd JULY 1991

3rd JULY 1991

8th JULY 1991
17th AUGUST 1991
ACCESS DENIED =
10th JULY 1991
11th JULY 1991

12 & 16th AUG 1991

* Access denied to the major portion of the sub-catchment. A very small section,
only, surveyed on 9th July 1991,



APPENDIX 6 - Summer and autumn tota) alkalinity (mg 1-!' CaCOs) and nitrate (mg 1-1
NO3) values for headwater sites. NGR's and sampling dates as given in Appendices 1-4.

RIVER CAM CATCHMENT
UN-NAMED WATERCOURSE
CAUNDLE DITCH

NINE WELLS SPRING
UN-NAMED WATERCOURSE
THE SLADE

RIVER CAM

UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
ARRINGTON BROOK
UN-NAMED WATERCOURSE
RUDDERY SPRING

RIVER DERWENT CATCHMENT

BILLER HOWE NOOK SLACK

MILL BECK

ROWMIRE SPRING STREAM
BISHOP WILTON BECK
LONG GILL

HALLEYKELD SPRING STREAM

UN~-NAMED WATERCOURSE
MARR’S BECK

BELLYMAR DIKE

GILL DIKE

COWHOUSE BECK
MIREFALLS GILL
SLEDHILL GILL

WHEAT BECK

RIVER LUGG CATCHMENT
UN~NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
NEWBRIDGE BROOK

GLADESTRY BROOK

UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN~NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE

RIVER STOUR CATCHMENT
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
UN-NAMED WATERCOURSE
GUSSAGE

UN-NAMED WATERCOURSE

N.D. = Not detected

BURWELL
TEVERSHAM

NINE WELLS
LANGLEY WOOD
HADSTOCK COMMON
PRIOR’S WOOD
CALDECOTE
WHADDON GAP
ARRINGTON

DOWN HALL FARM
ASHWELL

TURF RIGG
BATHINGWELL WOOD
ROWMIRE PLANTATION
BISHOP WILTON
NEWGATE FOOT
HALLEYKELD RIGG
NAB FARM _

RAPE CLOSE LANE
HARTOFT RIGG

FROST HALL

SNAPER HOUSE
REIN’S WOOD
YOWLASS WOOD

DALE HEAD

GREAT WACTON
BREDENBURY
BARNSTONE FARM
DUNHAMPTON FARM
DINMORE MANOR
SHOAL'S BANK
CEFNHIR
GLASNANT

LOWER LYE
CRINFYNYDD

HILL HOUSE DINGLE
PEN-TWYN '

GASPER .
WOODLANDS MANOR
COWHERD SHUTE FARM
WEST WwOOD

LYON’S GATE

ALTON COMMON
TWYFORD

FARRINGTON
WOOLLAND

OKEFORD FITZPAINE
GUSSAGE ST.ANDREW
DELPH WOOD

!

ALKALINITY
SUMMER  AUTUMN
223.5 300.0
210.0 226.5
225.5 246.0
DRY DRY
DRY DRY
260.5 271.0
189.0 194.5
195.0 106.0
DRY DRY
183.5 219.0
ORY ORY
5.5 1.5
140.5 118.5
2.5 262.0
128.5 129.5
92.0 84.0
167.5 173.0
8.0 1.5
134.0 18.0
4.5 0.5
17.0 13.5
182.0 176.5
161.5 162.0
138.5 151.5
76.5 17.0
258.5 196.5
271.0 258.5
DRY 273.0
266.0 267.5
204.5 225.0
DRY 162.5
DRY 32.5
73.5 18.5
ORY DRY
§5.0 29.0
g2.5 38.5
140.5 64.0
54.0 46.5
211.5 229.5
129.5 119.5
DRY DRY
172.5 151.5
259.5 170.0
2717.5 257.5
222.5 251.0
164.5 183.5
205.5 235.0
DRY DRY
81.0 12.5

NITRATE

SUMMER  AUTUMN
12.20 7.46
10.95 7.40
9.20 1.22
DRY DRY
DRY DRY
0.32 0.14
28.9 7.63
4.52 t.78
DRY DRY
1.59 3.51
ORY DRY
N.D. 0.20
13.60 15.00
N.D. 12,50
9.70 12.50
0.76 0.82
1.47 1.80
0.20 0.15
16,20 20.00
0.10 2.00
0.09 0.20
1,46 1.50
10.55 12.50
7.10 6.60
0.37 0.70
3.55 8.7
5.91 5.59
DRY 2.25
5,32 5.19
1.08 0.%0
DRY 2.85
DRY 0.22
0.14 0.55
DRY DRY
0.24 0.90
3.7% 4,29
0.51 0.81
1.37 1.46
0.38 1.85
0.76 0.87
DRY DRY
1.70 1.43
2.52 3.M
6.01 5.30
4.74 5.04
1.44 0.34
2.42 3.48
DRY ORY
3.13 2.97



APPENDIX 7. Land-use change 1in the Stamford Bridge (R.Derwent) sub-catchment,
1978-1988. As derived from MAFF Parish Census data.

ATIRIBUTE 978 1984 1988 B4-78  B88-B4 BB-78 184-18 188-84 388-78

1 Tota) area (heclares) 110969 110204 118458 -766 8255 1489 -0.7 1.5 6.7
2 Recent graseland (hectares) 12402 11616 9697 -1785 1918 -370% -13.3 -16.5 -21.6
3 Other grassland (exc). rough prazing) (heclares) 20428 28046 28270 -1382 4 -1158 4.7 0.8 -3.9
{ Roogh grazing (hectares) 7317 6633 6559 -685 -4 -758 9.4 -1 -0
% ¥oodland (heclares} 1086 1504 1909 {18 {06 B2¢ B.5 210 759
6 M1 other land (hectares) 0 1413 1420 1413 7 0 Hi4 0.9  4iee
1 Yheat f.t. (bectares) 10021 19568 21515 9T 13T 14 95.3 9.9 1
8 Barler £.L. (hectares) 35723 20316 26514 -T401  -1802  -9209 <207 -6.4 -29.8
| Oats .. (bectares) 1567 . 1004 )14 ~563 2 -421 -3%.9 142 -26.9
10 Nixed corn f.t. (hectares) 80 26 H -54 ] -48 -67.1 29,1 -91.6
n Rye {.t. [bectares) 3 h| 4@ -20 L] 25 -87.2 15244 108.3
12 Baize f.t. or [.5.f. {hectares) 33 20 19 -13 0 -13 -85 -1.8 40,8
13 Potatoes {early and raincrop) {hectares) 2141 2251  22%4 110 k| 113 5.1 0.1 5.3
14 Sugar beet not f.a.f. (bectares) 0 2122 "N 2122 -16T 2555 LIEX I 7S BT YT
15 Hopa (hectares) ] 0 0 0 0 ] e e vees
16 Horticultura! crops (exc). mushrooma) (hectaree) 542 s 218 -166 -100  -264 -30.2 -26.% -48.8
1 Beans f.a.f. (hectares) 133 104 929 -9 B25 196 =216 792.2 %99.3
18 Turnipa, svedes, beet k eangolds f.a.f. (ha) 2039 1358 1204 -1182  -153  -133% -46.%  -11.3  -52.%
19 Iale, cabbage, savoy, kohl rabi & rape f.o.f (ha} 726 505 78 221 -121 - =304 -25.2 -11.9
20 Other crops {.s.f. (bectares) 6 46 105 {16 §07 1053 HHe 136, 4ete
21 Rape grovn for oilseed (hectares} 793 4070 384 nn oo o-uy B {09.4  -6.0 3787
22 Bare fallow {hectares) 11 6 171 -9 115 10 -46.8 1852.4 960.1
23 Other crops inot f.s.1.) {hectares) 475 216 476 =259 260 1 -54.6 120.7 0.2
U Total crops and fallov (hectares) 5482% 60992 62349 6167 1351 1523 11.2 2.2 13.7
2% Cows/heifers in ailk - eainly dairy 13873 14738 11940 BGS -2798  -1932 6.2 -19.0 -1.%
26 Cows/heifers in wilk - zainly beef 6517 %492 (382 -1026 831 -13% -15.1 6.2 -2.1
n Covs im calf but not milk - dajry 1427 1241 1084 -6 <257 -3 -6.0 19,2 -2
2B Covs in call but oot milk - beef 1226 1140 1265 -8 126 39 1.0 1.0 1.2
Ys] Reifera in calf (Ist calf) - sainly dairy 3359 3226 3079 13 -1 -9 -39 -8 -8}
k]I Heifers in calf {1st calf) - cainly beef 877 118 1260 -83 {62 KL.I4 11,2 62,0 438
3 Cattle >2-y-o wale (excl. bulls for service) 3876 3306 2713 -570 -593  -1163 T -9 3000
R Cattle >2-y-0 female - for slaughter 1673  10M7 111 -621  -21% 902 =38 -26.3 -89
k! Cattle >2-y-0 fecale - others 760 e 362 - -4 -3 -5.8  -d46.6 -49.7
30 Cattle ) to 2-y-0 wale {excl. bulls for service) 8382 €599 4731 -1782  -1868  -3651 2.3 -28.3 438
B Cattle 1 to 2-y-o fesale - for slaughter 5850 4884 3620 <966  -126¢ -2230 -16.%  -25.9 -1
6 Cattle | to 2-y-o fesale - for dalry 3313 3081 2002 <212 -19019 -102 -1.0 -0 -39.6
N Cattle ! to 2-y-0 female - for beef 1203  JOO4 3262 -198 251 59 -16.5  25.6 1.9
K|} Cattle B to 12 months wale (Inel. bull calves) 6863 8082  72% 1200  -B28 n 1.4 -10.2 5.4
39 Cattle 5 to 12 wonths fecale 5053 5583  (Bod M0 -7B5 26 10.7 -14.0 -4.9
{0 Cattle <6 months -for alaughter 137 937 135 860 863 -3 626.3 -86. 2.0
41 Caltle <G sonths vale {incl. bulle for service) 6697 7332 N 436 =156 -320 6.3 -10.3 4.6
{2 Cattle <6 months feeale 5615 5087 4613 =521 -4 -1002 -4 93 -11.8
k| Tola} cattle and calves 77451 14908 64359 -2543  -10549 -13091 -3 -l -18.9
7] Total pigs 80239 95679 11379 15440 17999 33440 19.2 18, 1.1
45 ' Total sheep and lamba 235852 261184 303035 25332 41852 67183 10,7 160 28.5
46 Total poultry 336350 389032 393818 52682 4786 57408 15.7 1.2 11
{7 Total vegetablea grown in the open 4673  3061° 2194 -1613  -B66  -2479 3.8 -3 -530
48 Tolal area under glass or plastic atructures {ha) 3 k| 3 0 -1 -1 -0.8 -19.8 -20.¢
{9 Total orchards and small fruit (hectares) 12 1m 15 ] -2 3 38,8 -10.3 2.5
50 Total hardy norsery elock (heclares) 49 50 39 2 -11 -8 34 122 -1
-3 -6 -9

51 Total area of glasshouses k protected crops (ha) 18 1 16 -1 1 -2
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