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CONFIDENTIALITYSTATEMENT

'In accordance with our normal practice, this report is for the use only cf the party
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the whole or any part cf its contents. Neither the whole nor any part cf this report
or any reference thereto may be included in any published document, circular or
statement, nor published or referred to in any way without our written approval cf
the form and context in which it may appear.'



INTRODUCTION

In 1998the samplingof aquaticmacro-invertebratesfor the biologicalassessmentof river quality
was carriedout throughout the UnitedKingdom. This task was undertakenby the Environment
Agency (EA) in England and Wales, the Scottish EnvironmentProtection Agency (SEPA) in
Scotlandandthe IndustrialResearchandTechnologyUnit(IRTU)undertookthe work inNorthern
Ireland.

Each organisationemployed standardcollectionproceduresas used in the 1995 General Quality
Assessment(GQA) Survey. The samplingstrategy was therefore compatiblewith RIVPACS
(River Invertebrate Prediction And ClassificationSystem),a computer model developed by the
Instituteof FreshwaterEcology(Itth). Sampleswere sortedfor the familiesof macro-invertebrates
includedin the BiologicalMonitoringWorking Party (BMWP) system. For each site the taxa
presentwere recorded on a standarddata sheet. Althoughattempts had been made to standardise
sampleprocessingand recordingtechniques,thesedidvarysomewhatfromregionto region.

In view of the number of staffinvolvedand the variabilityof sampleprocessingtechniques,it was
recognisedthat a qualityassuranceexercisewas necessaryto minimiseand quantifyerrors. Each
laboratoryappointedat least one experiencedanalystto act as an internalanalyticalqualitycontrol
(AQC) inspector. For most agencies,these inspectorsre-sorted about 10% of the laboratory's
samples,those samples chosen for re-sorting being selected at random. In addition, IFE was
contractedto undertake an independent,externalaudit of the qualityof the laboratory analysisof
biologicalsamplesfor each EA and SEPAregionand for IRTU. This commissionwas consistent
with the auditperformedby NE for the NationalRiverQualitySurveysin 1990and 1995 and for
the routinebiologicalmonitoringof riversiteseachyearbetween 1991and 1994and againin 1996
and 1997. Where samplessent to IFE had been subjectedto an internalAQC inspection,the audit
provideda measureof the qualityof performanceof the AQCanalyst

Thisreport presentsthe resultsof the audit of 40 samplesanalysedby staffemployedin the three
laboratoriesof SEPAEast Region.

SAMPLE SELECTION

Samplesfor auditwere selectedinternallyby eachof the agenciesbeingmonitored. The numberof
samplesselectedfor auditvariedbetweenthe differentagenciesand the biologistsprocessingthese
sampleshadno prior knowledgeof whichsampleswere to be audited: Someagenciesonly sent to
1FEsamplesthat had been processedtwice. Othersadopteda random selectionprocess, whereby
some sampleshad been analysedjust once and some had been re-sorted. The manner of sample
selection,whichbiologistswouldbe monitoredand the numberof audit samplesfrom each season,
were left to the discretionof the agency,withinthe limitsof the total numberof samplesthat 1FE
was contractedto audit.
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3. SAMPLE PROCESSING

The normal protocol for EA, SEPA and IRTU biologistswas to sort their sampleswithin the
laboratoryand to selectexamplesof each scoringtaxon withinthe BMWPsystem. In most cases,
the invertebrateswere placedin a vialof preservative(4% formaldehydesolutionor 70%industrial
alcohol) and the BMWP taxa were listed on a data sheet. The vialof animalsand the sorted
materialwere then returned to the samplecontainerand preservativeadded. Thus, each sample
availableto IFEfor auditshouldhaveincluded:

i) a datasheetcontaininga listof the BMWPfamiliesfoundinthe sample.
a vialcontainingrepresentativesfromeachfamily.
the preservedsample.

Whenthesethree elementswerepresent,the sequenceof operationsat IFEwasas follows:

The remainderof the samplewas sorted, without referenceto the data sheetor to the vial
of animals,and the BMWPfamiliesidentified.

Thefamiliescontainedwithinthe vialwere identified.
A comparisonwas madebetween the listingof familiesand those foundin the sampleby

A comparisonwasmadebetweenthe listingof familiesandthoseidentifiedfromthe vialby
WE.

"Losses"or "gains"fromthe originallistingof familieswerenoted. In the caseof "gains",
each additionalfamilywas identified,where possible,to specieslevel,in order to clarifyany
specificrepetitiveerrors. Singlerepresentativesof a "gained"taxonwerenotedas such.

0 An error code, selectedfrom a list on the result sheet,was assignedby the IFE auditor for
each "loss"or "gain".

Occasionallya sampledidnot includea vialcontainingrepresentativeexamplesof the familieslisted
on the data sheet,while somearrivedwith the vialdamagedin transitsuchthat the representative
specimenswere no longer separated. For these samples,only operationsa), c), e) and 0 above
were appropriate.

Several directiveswere issued to [FE relating to the treatment of BMWP tam. Every taxon
recorded on the data sheetmustbe supportedby a voucherspecimenof that familyin the vial (or,
for very large specimens,left in the sample). The,only exceptionsto this rule were the native
crayfish,Austrcpotamobius paltpes, the medicinalleech,Hirudo medicinalis and the pearlmussel,
Margaritfera margaritfera (whichdoesnot belongto a BMWPfamily),allof whichare protected
species. Where possible,IFE gave the benefit of doubt to the analystin cases of the "loss" of
Planariidae,specimensof whichhavebeenknownto disintegrateinpreservative Animalsdeemed
to havebeendead at the timeof sampling,cast insectskins,pupalexuviaeandemptymolluscshells
were to be excluded from the listing of familiespresent. Isolated posterior ends of "living"
specimenswere not acceptableas records of a taxon. In these cases, thorax plus abdomenwas
deemed acceptablebut abdomenonly was deemed unacceptable. Terrestrialrepresentativesof
BMWP scoringfamilieswere also to be excludedfrom the audit. For this reason, Clambidae,
Chrysomelidaeand Curculionidae,whichappearin the BMWPlist,were excludedfor the purposes
of the auditsincemost representativesof these familiesare, at best,onlysemi-aquatic.Trichopteran
pupae, althoughnot routinelyidentifiedby many biologists,were to be includedin the listingof
families.
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4. REPORTING

Theresultsof each sampleauditwere recordedon a standardreport form (see Appendix)and sent
to the QualityControl Manager. For audit sampleswhere a vial of animalswas included, the
comparisonbetweenthe listingof familiesand the taxa found in the vialby IFE was shown in the
section of the report form headed "VIAL". Discrepanciescould be due to carelessness,
misidentificationsor errors in completingthe data sheetlistingthe familiespresent. Familiesnot on
the listingbut foundby WEin the remainderof the samplewere enteredin the sectionof the report
formheaded"SAMPLE"under "AdditionalBMWPtaxa foundby WE". Thissectionalso includes
taxa added by the internalAQC analyst. Taxa recorded here represent familiesmissed by the
analyst(s)on sorting the sample. When the familieslistedas "losses"in the first section of the
report form were compared with the full list of familiesrecorded in the sample by ME, some
apparentlossesfromthe vialwere offsetby the presenceof those familiesin the remainderof the
sample. These taxa were thereforelistedboth as "losses"from the vial and as "gains"from the
sampleandwere neithera net lossnor a net gain. In thesecases, the familieswere markedwith an
asteriskinboth boxes. Sucherrorsare notedas "omissions".

Speciesidentifications,state of development(eg adultor larvalcoleopterans)and the presence of a
singlerepresentativeof a familywithinthe remainderof the samplewere recorded in the centre
sectionof the report formunder "speciesname".

LEEwas askedto interpreteach error to providea possiblecause. An error code, selectedfrom a
listof optionsat the foot of eachresultsheet,was enteredagainsteachtaxon in the colunmheaded
"Presumedcauseof error".

For those samplesinwhichthe vialof animalswas damagedor missing,the "VIAL"sectionsof the
report form were not applicable(N/a). Familiesnot on the list but present in the sample were
enteredin the sectionunder "SAMPLE": "Additionaltaxa"as before. Familiesrecorded on the list
but not foundby 1FEwere indicatedinthe sectionabovethis. If the vialof animalswas retainedby
the sorter,entriesin thisbox couldincludethe solerepresentativeof a familywhichwas removed,a
familyseen at the site which escapedor was released(withoutmentionbeingmade on the data
sheet),inaccurateidentificationor the wrongfamilyboxbeingtickedon the data sheet.

Thefinalsectionof the result sheetsummarisesthe audit,givingdetailsof the numbersof "losses",
"gains"and "omissions",togetherwith the net effectson BMWP score and the number of scoring
taxa.
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RESULTS

The resultsof the audit for the three SEPA East laboratoriesare summarisedin Tables 1 to 3.
Table4 displaysthe statisticsof these audit resultscentredaroundthe target of acceptabilityof no
more than two missed taxa per sample. These data are presented for each analyst,for each
laboratoryandfor the Regionas a whole. Table5 presentsdata for SEPAEast for the net effects
of the auditon the BMWPscoreand numberof taxa. Thistableis againbasedon the target of no
morethantwo missedtaxaper sample.The figureof 13for an acceptableunderestimateof BMWP
score is basedon twice the averagescore of all taxa in the BMWPlisting(excludingClambidae,
Chrysomelidaeand Curculionidae,whichare excludedfrom the audit). Thisaveragescoreis 6.57.
Tables6 and 7 list, at familyand specieslevel respectively,the taxa missedin sortingby SEPA
East's analystsin the 1998audit. Tables8 and 9 listmissedtaxa at familyand specieslevelfor all
SEPAanalystsand Tables10and 11give similarlistingsfor the entire1998auditfor the whole of
the UnitedKingdom.

ACKNOWLEDGEMENTS

Gratefulthanksto JohnMurray-Blighof the EnvironmentAgency'sThamesRegion,who provided
an invaluableassistancein the developmentof the audit methodologyandwho has beena reliable
sourceof helpfuladvicethroughout.
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Table1 The 12samplesauditedfor the GalashielsLaboratoryof SEPAEast




River Site Analyst Losses Gains Omissions

GalaWater Stow DC 0 0 0
Tweed Juniporbank DC 1 0 0

LambdenBurn Foot DC 0 2 0

LyneWater Foot DC 0 0 0
BorthwickWater Foot DC 0 0 0
BorthwickWater Foot DC 0 0 0
AleWater Foot JWC 0 0 0
WhiteadderWater u/s CharnsideMillintake JWC 0 0 0
Leet Coldstream G.S. JWC 0 0 2
Tweed Norham JWC 0 0 0
Tweed Mertown JWC 0 0 0

Langton Burn Foot JWC 0 1 1

Table2 The20 samplesauditedfor the PerthLaboratoryof SEPAEast




River Site Analyst Losses Gains Omissions

Hatton Burn ThomsfordBridge BC 0 2 0
Black Devon Black Devon Bridge BC 0 0 0
DronachyBurn u/s Tiel Burn BC 0 4 1
KeilBurn A915 Bridge BC 0 1 0
Moonzie Burn SeggiehillRoad BC 0 1 0
KinaldyBurn u/s Kenly confluence BC 0 1 0
Bluther Burn Newmills BC 0 0 0
Lyon Stronuich BC 0 2 0
VinnyWater u/s Lethan STW BC 0 1 0
GlamisBurn d/s GlamisSTW BC 0 2 0
Fohh Cobleland BC 0 0 0
MonachyleBurn Road Bridge BC 0 1 0
MuckleBurn B8033 Bridge BC 0 1 3
GairneyBurn d/s Powmill BC 1 6 0
Dochart Killin BC 0 0 0
Tay Pitnacree BC 0 0 0
Water of May d/s Ardargie BC 1 1 0
Earn CrieffBridge BC 0 0 0
Duncrub Burn u/s Dunning BC 0 0 0
AssingerBurn u/s GlenalmondSchool RG 0 1 0
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Table 3 The 8 samples audited for the Riccarton Laboratory of SEPA East

River Site Analyst Losses Gains Omissions

Water of Leith

Tyne

Humbie Water

North Esk

Brox Burn

Breich Water

Auchenbowie Burn

Gogar Burn

Currie

d/s Ormiston - Loanfoot

Humbie Mill

u/s Auchendinny

Milrig

West Badallan

u/s Milnholm Hatchery

Dalmahoy Church

NB

NB

NB

NB

SdP

SdP

SdP

SdP

Table 4 Statistics of the 1998 audit results for SEPA East

Analyst/Group n Mean Standard Nosamples % samples Highest Mean errors Standard
gains error >2 gains >2 gains no. gains (l+g+o) error

Galashiels 12 0.25 0.18 0 2 0.58 0.26
DC 6 0.33 0.33 0 2 0.50 0.34
JWC 6 0.17 0.17 0 1 0.67 0.42

Perth 20 1.20 0.34 2 10.00 6 1.50 0.42
BC 19 1.21 0.36 2 10.53 6 1.53 0 44
RG 1 1.00 0 0 0 1 1.00 0

Riccarton 8 0.38
NB 4 0

SdP 4 0.75

SEPA East 40 0.75

Wholeof SEPA 105 1.09

0.26 0 0 2 0.38 0.26
0 0 0 0 0 0

0 48 0 0 2 0.75 0.48

0.20 2 5.00 6 1.00 0.24

0.16 8 7.62 11 1.35 0.17
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Table 5 Net effects of the audit on BMWP score and number of scoring taxa

Analyst/Group n Meannet

effecton


BMWPscore

% samples

underestimated

by score>13

Maximum Meannet
underestimate effecton

of BMWPscore no. of taxa

% of samples Maximum
underestimated underestimate

by >2 taxa of no. of taxa

Galashiels 12 0.50 0 8 0.17 0 2

DC 6 0.50 0 8 0.17 0 2

JWC 6 0.50 0




0.17 0 1

Perth 20 6.10 10.00 33 1.10 10.00 5
BC 19 6.37 10.53 33 1.11 10.53 5

RG 1 1.00 0 1 1.00 0 1

Riccarton 8 2.75 12.50 16 0.38 0 2
NB 4 0 0 0 0 0 0

SdP 4 5 50 25 00 16 0 75 0 2

SEPAEast 40 3.75 7.50 33 0.68 5.00 5

WholeofSEPA 105 6.60 15.24 71 0.96 6.67 11
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Table6 The familiesmissedby SEPAEast Region'sanalystsinthe 1998audit

Family n % of SEPA East's
missed families

Hydrophilidae(incl.Hydraenidae) 3 10.34

Lymnaeidae 3 10.34

Leptophlebiidae 2 6.90

Nemouridae 2 6.90

Planorbidae 2 6.90

Polycentropodidae 2 6.90 -

Simuliidae 2 6.90

Sphaeriidae 2 6.90

Tipulidae 2 6.90

Ancylidae(incl.Acroloxidae) 1 3.45
Dytiscidae(incl.Noteridae) I 3.45
Heptageniidae 1 3.45
Hydrobiidae(incl. Bithyniidae) 1 3.45
Hydroptilidae 1 3.45

Lepidostomatidae 1 3.45
Leuctridae 1 3.45
Oligochaeta 1 3.45
Planariidae(incl.Dugesiidae) 1 3.45

Total 29 100



Table 7 The species missed by SEPA East Region's analysts in the 1998 audit

Species n % of SEPA East's
missed species

Hydraena gracilis Germar
Pisidiumsp.
Lymnaeaperegra (Muller)
Prosimuliumhirtipes/latimucro
Amphinemurastandfussi Ris

3
2
2
1
1

10.00
6.67
6.67
3.33
3.33

Simulium(Simulium)noelleri Friederichs 1 " 3.33

Potamopyrgusjenkinsi (Smith) 1 3.33

Polycentropus flavomaculatus (Pictet) 1 3.33

Polycelissp. 1 3.33

Plectrocnemiaconspersa (Curtis) 1 3.33

Lymnaeatruncatula (Muller) 1 3.33

Leuctra sp. 1 3.33

Leptophlebiidaeindet 1 3.33

Armigercrista (L.) 1 3.33

Ilybiussp. 1 3.33
Amphinemurasulcicollis (Stephens) 1 3.33

Ancylusfluviatilis Muller 1 3.33

Simulium(Simulium)ornatum group 1 3.33

Antochavitripennis (Meigen) 1 3.33

Crunoecia irrorata (Curtis) 1 3.33

Dicranota sp. 1 3.33

Ecdyonurus sp. 1 3.33

Enchytraeidae I 3.33

Gyraulusalbus (Muller) 1 3.33
Habrophlebiafusca (Curtis) 1 3.33
Hydroptila sp. 1 3.33

Total 30 100
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Table 8 The familiesmissedby all SEPA's analysts in the 1998audit

Family n % of missed families
for SEPA audits

Hydrophilidae(incl.Hydraenidae) 10 9.17
Lymnaeidae 6 5.50
Nemouridae 6 5.50
Chloroperlidae 5 4.59
Planariidae(incl. Dugesiidae) 5 4.59
Rhyacophilidae(incl. Glossosomatidae) 5 4.59'
Simuliidae 5 4.59
Caenidae 4 3.67
Ephemerellidae 4 3.67
Leptoceridae 4 3.67
Taeniopterygidae 4 3.67
Ancylidae(incl.Acroloxidae) 3 2.75
Elmidae 3 2.75
Lepidostomatidae 3 2.75
Leptophlebiidae 3 2.75
Leuctridae 3 2.75
Planorbidae 3 2.75
Polycentropodidae 3 2.75
Sphaeriidae 3 2.75
Brachycentridae 2 1.83
Dytiscidae(incl.Noteridae) 2 1.83
Hydropsychidae 2 1.83
Hydroptilidae 2 1.83
Limnephilidae 2 1.83
Oligochaeta 2 1.83
Psychomyiidae(Md. Ecnomidae) 2 1.83
Tipulidae 2 1.83
Baetidae 1 0.92
Dendrocoelidae 1 0.92
Gammaridae(incl. Crangonyctidae) 1 0.92
Goeridae 1 . 0.92
Haliplidae 1 0.92
Heptageniidae 1 0.92
HydrobiidaeOncl.Bithyniidae) 1 0.92
Odontoceridae 1 0.92
Perlidae 1 0.92
Physidae 1 0.92
Siphlonuridae 1 0.92

Total 109 100
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Table9 Thespeciesmissedby allSEPA's analystsin the 1998audit

Species ii % of missed species
for SEPA audits

Hydraenagracilis Germar 7 5.88

Chloroperlatorrentium (Pictet) 5 4.20

Lymnaeaperegra (Muller) 5 4.20

Agapetus sp. 4 3.36

Ephemerellaignita (Poda) 4 3.36

Caenisrivulorum Eaton 4 3.36

Elmisaenea (Muller) 3 2.52

Ancylusfluviatilis Muller 3 2.52

Pisidiumsp. 3 2.52

Brachycentrussubnubilus Curtis 2 1.68

Limnephilidaeindet 2 1.68

Crenobiaalpina (Dana) 2 1.68

Lepidostomahirtum (Fabricius) 2 1.68

Hydroptilasp. 2 1.68

Brachypterarisi (Morton) 2 1.68

Lymnaeatruncatula (Muller) 2 1.68

Simulium(Simulium)omatum group 2 1.68

Amphinemurasulcicollis (Stephens) 2 1.68

Athripsodescinereus (Curtis) 2 1.68

Athripsodesaterrimus (Stephens) 2 1.68

Protonemura meyeri (Pictet) 2 1.68

Psychomyiapusilla (Fabricius) 2 1.68

Rhyacophilasp. 2 1.68

Dicranota sp. 1 0.84

Gammaruspulex (L.) 1 0.84

Amphinemurastandfiissi Ris 1 0.84

Ecdyonurussp. 1 0.84

Dinocrascephalotes (Curtis) 1 0.84

Gyraulusalbus (Muller) 1 0.84

Enchytraeidae 1 0.84

Dendrocoelumlacteum (Muller) 1 0.84

Crunoeciairrorata (Curtis) 1 0.84

Chloroperlatripunctata (Scopoli) 1 0.84

Crangonyxpseudogracilis Bousfield 1 0.84

Antochavitripennis (Meigen) 1 0.84

Habrophlebiafusca (Curtis) 1 0.84

Hydropsychesiltalai Dohler 1 0.84

Brachyptera sp. 1 0.84

Bathyomphaluscontortus (L.) 1 0.84

Baetis rhodani (Pictet) 1 0.84

Athripsodesbilineatus (L.) 1 0.84
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Table 9 continued

Species




% of missed species


for SEPA audits

Armiger crista (L.) 1 0.84
Aplexa hypnorum (L.) 1 0.84
Anacaena globulus (Paykull) 1 0.84
Protonemura sp. 1 0.84
Hydrobius fiiscipes (L.) 1 0.84
Polycelisnigra group 1 0.84
Polycelis sp. 1 0.84
Polycentropus flavomaculatus (Pictet) 1 0.84
Polycentropus sp. 1 0.84
Plectrocnemiaconspersa (Curtis) 1 0.84
Prosimuliumhirtipes/latimucro 1 0.84
Paraleptophlebiasp. 1 0.84
Rhyacophiladorsalis (Curtis) 1 0.84
Silo sp. 1 0.84
Simulium(Simulium)argyreatumgroup 1 0.84
Simulium(Simulium)noelleri Friederichs 1 0.84
Simulium(Wilhelmia)sp. 1 0.84
Siphlonuruslacustris Eaton 1 0.84
Potamopyrgusjenkinsi (Smith) 1 0.84




1 0.84Leuctra fiisca (L.)
Helophorus (Atracthelophorus)brevipalpis Bedel 1 0.84
Hydraena riparia Kugelann 1 0.84
Hydropsychepellucidula (Curtis) 1 0.84
Taeniopteryxnebulosa (L) 1 0.84
Ilybius sp. 1 0.84
Polycelisfelina (Dalyell) 1 0.84
Leptophlebiidaeindet 1 0.84
Haliplus sp. 1 0.84
LeUctrainermis Kempny 1 0.84
Leuctra sp. 1 0.84
Limniusvolckmari (Panzer) 1 0.84
Naididae 1 0.84
Odontocerum albicorne (Scopoli) 1 0.84
Oreodytes sp. 1 0.84
Laccobius (Macrolaccobius)bipunctatus (Fabricius) 1 0.84

Total 119 100
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Table10 Missedfamiliesfor allsamplesin the 1998audit

Family % of missed families

in 1998 audit

Hydroptilidae 61 5.82

Planariidae(incl. Dugesiidae) 46 4.39

Sphaeriidae 45 4.29

Caenidae 44 4.20

Elmidae 40 3.82

Planorbidae 38 3.63

Limnephilidae 35 3.34

Psychomyiidae(incl.Ecnomidae) 35 3.34

Hydrophilidae(incl.Hydraenidae) 34 3.24

Lymnaeidae 32 3.05

Simuliidae 32 3.05

Ancylidae(incl. Acroloxidae) 31 2.96

Hydrobiidae(incl.Bithyniidae) 30 2.86

Glossiphoniidae 28 2.67

Baetidae 28 2.67

Leptoceridae 27 2.58

Nemouridae 27 2.58

Haliplidae 24 2.29

Tipulidae 22 2.10

Hydropsychidae 22 2.10

Dytiscidae(incl. Noteridae) 19 1.81

Gammaridae(incl. Crangonyctidae) 18 1.72

Lepidostomatidae 17 1.62

Goeridae 17 1.62

Polycentropodidae 17 1.62

Chloroperlidae 16 1.53

Ephemerellidae 16 1.53

Asellidae 15 1.43

VaNatidae 15 1.43

Sericostomatidae 14 1.34

Oligochaeta 14 1.34

Leptophlebiidae 14 1.34

Rhyacophilidae(incl. Glossosomatidae) 12 1.15

Taeniopterygidae 12 1.15

Beraeidae 12 1.15

Dendrocoelidae 11 1.05

Leuctridae 10 0.95

Piscicolidae 10 0.95

Physidae 10 0.95

Gyrinidae 10 0.95

Erpobdellidae 9 0.86
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Table 10 continued

Family




% of missed families


in 1998 audit

Scirtidae 8 0.76
Coenagrionidae 7 0.67
Libellulidae 7 0.67
Chironomidae 7 0.67
Hydrometridae 5 Q.48
Corixidae 4 0.38
Sialidae 4 0.38
Notonectidae 4 0.38
Odontoceridae 4 0.38
Perlidae 3 0.29
Heptageniidae 3 0.29
Ephemeridae 3 0.29
Gerridae 3 0.29
Philopotamidae 3 0.29
Calopterygidae 3 0.29
Brachycentridae 3 0.29
Unionidae 3 0.29
Neritidae 2 0.19
Siphlonuridae 1 0.10
Capniidae 1 0.10
Perlodidae 1 0.10

Total 1048 100
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Table 11 Missedspeciesforall samplesinthe 1998audit

Species




% of missed species

in 1998 audit

Hydroptilasp. 39 3.55

Pisidiumsp. 39 3.55

Potamopyrgusjenkinsi (Smith) 30 2.73

Ancylusfluviatilis Muller 27 2.46

Elmisaenea (Muller) 26 2.37

Caenisluctuosa group 23 2.09

Polycelisnigra group 22 2.00

Lymnaeaperegra (Muller) 21 1.91

Hydraenagracilis Germar 21 1.91

Baetis rhodani (Pictet) 21 1.91

Limnephilidaeindet 19 1.73

Simulium(Simulium)ornatum group 17 1.55

Ephemerellaignita (Poda) 16 1.46

Haliplussp. 15 1.36

Lype sp. 15 1.36

Caenisrivulorum Eaton 15 1.36

Sericostomapersonatum (Spence) 14 1.27

Glossiphoniacomplanata (L.) 14 1.27

Gyraulusalbus (Muller) 14 1.27

Gammaruspulex (L.) 13 1.18

Helobdellastagnalis (L.) 12 1.09

Lepidostomahirtum (Fabricius) 12 1.09

Asellusaquaticus (L.) 12 1.09

Chloroperlatorrentium (Pictet) 12 1.09

Valvata cristata Muller 11 1.00

Dendrocoelumlacteum (Muller) 11 1.00

Brachyptera risi (Morton) 10 0.91

Hydropsychesiltalai Dohler 10 0.91

Piscicolageometra (L.) 10 0.91

Habrophlebiafusca (Curtis) 9 0.82

Polycelisfelina (Dalyell) 9 0.82

Armigercrista (L.) 9 0.82

Ithytrichiasp. 9 0.82

Plectrocnemiaconspersa (Curtis) 8 0.73

Tinodes waeneri (14 8 0.73

Psychomyiapusilla (Fabricius) 8 0.73

Orectochilusvillosus (Muller) 8 0.73

Oulimniustuberculatus (Muller) 8 0.73

Oxyethirasp. 8 0.73

Hydropsychesp. 8 0.73

Silo pallipes (Fabricius) 7 0.64
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Table 11 continued

Species ii % of missed species

in 1998 audit

Caenis horaria (L.) 7 0.64
Elodes sp. 7 0.64
Oreodytes sanmarkii (Sahlberg) 6 0.55
Dicranota sp. 6 0.55

Libellulidaeindet 6 0.55
Lumbriculidae 6 0.55

Potamonectes depressus (Fabricius) 6 0.55

Acroloxus lacustris (L.) 6 0.55
Erpobdella octoculata (L.) 6 0.55
Beraeodes minutus (L.) 6 0.55
Polycentropusflavomaculatus (Pictet) 6 0.55
Bathyomphaluscontortus (L.) 6 0.55
Athripsodesaterrimus (Stephens) 6 0.55
Agapetus sp. 6 0.55
Sphaeriidaeindet 6 0.55
Goera pilosa (Fabricius) 6 0.55
Athripsodescinereus (Curtis) 6 0.55
Crangonyxpseudogracilis Bousfield 5 0.45
Crenobia alpina (Dana) 5 0.45
Anisusvortex (L.) 5 0.45
Hippeutis complanatus (14 5 0.45
Nemoura avicularis Morton 5 0.45
Oulimniussp. 5 0.45
Mystacidesazurea (L.) 5 0.45
Limniusvolckmari (Panzer) 5 0.45
Lymnaea truncatula (Muller) 5 0.45
Lymnaeasp. 5 0.45
Haliplus lineatocollis (Marsham) 5 0.45
Chlbroperlatripunctata (Scopoli) 5 0.45
Beraea maurus (Curtis) 5 0.45
Physa sp. 5 0.45
Baetis vemus Curtis 5 0.45
Protonemura sp. 5 0.45
Nemurella picteti Klapalek 4 0.36
Polycelis sp. 4 0.36
Valvata piscinalis (Muller) 4 0.36
Tubificidae 4 0.36
Brychius elevatus (Panzer) 4 0.36




Dugesia polychroagroup 4 0.36
Naididae 4 0.36
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Table 11 continued

Species




% of missed species


in 1998 audit

Lepidostomatidaeindet 4 0.36

Tipula (Yamatotipula) montiumgroup 4 0.36

Simulium(Wilhelmia)sp. 4 0.36

Rhyacophilasp. 4 0.36

Notonecta sp. 4 0.36

Odontocerum albicorne (Scopoli) 4 0.36

Athripsodes sp. 4 0.36

Leuctra fusca (L.) 4 0.36

Laccobius (Macrolaccobius)bipunctatus (Fabricius) 4 0.36

Simulium(Simulium)noelleri Friederichs 4 0.36

Tipulasp. 4 0.36

Leuctra sp. 3 0.27

Limnephiluslunatus Curtis 3 0.27

Hydropsychepellucidula (Curtis) 3 0.27

Hydrometra stagnorum (L) 3 0.27

Pyrrhosomanymphula (Sulzer) 3 0.27

Agrayleamultipunctata Curtis 3 0.27

Amphinemurasulcicollis (Stephens) 3 0.27

Anodonta sp. 3 0.27

Antochavitripennis (Meigen) 3 0.27

Asellusmeridianus Racovitza 3 0.27

Simulium(Eusimuliurn)aureum group 3 0.27

Athripsodesbilineatus (L.) 3 0.27

Silo sp. 3 0.27

Rhyacophiladorsalis (Curtis) 3 0.27

Lymnaeastagnalis (L.) 3 0.27

Brachycentrus subnubilus Curtis 3 0.27

Planariatorva (Muller) 3 0.27

Mieronecta sp. 3 0.27

Calopteryxsplendens (Harris) 3 0.27

Physa acuta group 3 0.27

Drusus annulatus (Stephens) 3 0.27

Orthocladiinae 3 0.27

Planariidaeindet 3 0.27

Nemoura cambricagroup 3 0.27

Dinocras cephalotes (Curtis) 3 0.27

Gammarussp. 2 0.18

Agabus sp. 2 0.18

Agrayleasp. 2 0.18

Anacaenabipustulata (Marsham) 2 0.18
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Table 11 continued

Species




% of missed species

in 1998 audit

Glossiphoniaheteroclita (L.) 2 0.18
Cymus flavidus Mclachlan 2 0.18
Baetis scambusgroup 2 0.18

Athripsodesa1bifrons(L.) 2 0.18
Cloeon dipterum (L.) 2 0.18
Ephemera sp. 2 0.18
Chironomidaeindet 2 0.18
Erpobdellidaeindet 2 0.18
Bithyniatentaculata (L.) 2 0.18
Gerris sp. 2 0.18
Simulium(Boophthora) erythrocephalum (de Geer) 2 0.18
Worma1diasp. 2 0.18
Leptophlebiidaeindet 2 0.18
Leuctra geniculata (Stephens) 2 0.18
Micropterna sp. 2 0.18
Mystacidesnigra (L.) 2 0.18
Nemoura cinerea (Retzius) 2 0.18
Ischnura elegans (Van der Linden) 2 0.18
Ormosia sp. 2 0.18
Limnephilussp. 2 0.18
Pargeptophlebia submarginata (Stephens) 2 0.18
Sialissp. 2 0.18
Protonemura meyeri (Pictet) 2 0.18
Ilybius sp. 2 0.18
Planorbis carinatus/planorbis 2 0.18
Potamophylaxcingulatus/latipennis 2 0.18
Planorbis sp. 2 0.18
Nephrotoma sp. 2 0.18
Hy'drometrasp. 2 0.18
Hydraena testacea Curtis 2 0.18
Hydraena riparia Kugelann 2 0.18
Triaenodesbicolor (Curtis) 2 0.18
Tinodes unicolor (Pictet) 2 0.18
Theromyzontessulatum (Muller) 2 0.18
Tinodes rostocki Mclachlan 2 0.18
Heptagenia sulphurea (Muller) 2 0.18
Theodoxus fluviatilis (L.) 2 0.18
Hydropsyche angustipennis (Curtis) 2 0.18
Beraea pullata (Curtis) 1 0.09
Prodiamesinae 1 0.09
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Table 11 continued

Species




% of missed species


in 1998 audit

Agabusguttatus (Paykull) 1 0.09

Adicellareducta (Mclachlan) 1 0.09

Prosimuliumhirtipes/latimucro 1 0.09

Potamophylaxcingulatus (Stephens) 1 0.09

Baetis sp. 1 0.09

Sialisfuliginosa Pictet 1 0.09

Sialislutaria (L.) 1 0.09

Silonigricornis (Pictet) 1 0.09

Trocheta subviridis Dutrochet 1 0.09

Amphinemurastandfiissi Ris 1 0.09

Anabolianervosa (Curtis) 1 0.09

Tanytarsini 1 0.09

Taeniopteryxnebulosa (L) 1 0.09

Sympetrumsp. 1 0.09

Siphlonuruslacustris Eaton 1 0.09

Simulium(Nevermannia)cryophilumgroup 1 0.09

Potamonectes sp. 1 0.09

Aplexahypnorum (L.) 1 0.09

Simuliumsp. 1 0.09

Simulium(Simulium)reptans (14 1 0.09

Amphinemurasp. 1 0.09

Simulium(Simulium)argyreatumgroup 1 0.09

Anacaenaglobulus (Paykull) 1 0.09

Simulium(Nevermannia)lundstromi (Enderlein) 1 0.09

Ceracleanigronervosa (Retzius) 1 0.09

Hydrobiusfuscipes (L.) 1 0.09

Leuctra inermis Kempny 1 0.09

Enallagmacyathigerum (Charpentier) 1 0.09

Enchytraeidae 1 0.09

Ephemera&mica Muller 1 0.09

Esolus parallelepipedus (Muller) 1 0.09
Hydrophilidaeindet 1 0.09
Physa fontinalis (L.) 1 0.09
Hydrocyphondeflexicollis (Muller) 1 0.09
Diamesinae 1 0.09
Glossiphoniidaeindet 1 0.09
Glossosomasp. 1 0.09
Glyphotaeliuspellucidus (Retzius) 1 0.09
Gyrinidaeindet 1 0.09
Gyrinussp. 1 0.09
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Table 11 continued

Species vi % of missed species

in 1998 audit

Halesus rad atus (Curtis) 1 0.09
Helophorus (Atracthelophorus)brevipalpis Bedel 1 0.09
Gerris (Gerris) lacustris (L.) 1 0.09
Philopotamusmontanus (Donovan) 1 0.09
Brachyptera sp. 1 0.09
Platambusmaculatus (L.) 1 0.09
Caenis luctuosa (Burmeister) 1 0.09
Pilaria (Pilaria)sp. 1 0.09
Cailicorixapraeusta (Fieber) 1 0.09
Capnia bifrons (Newman) 1 0.09
Helius sp. 1 0.09
Ecdyonurus sp. 1 0.09
Chaetopteryxvillosa (Fabricius) 1 0.09
Nemouridaeindet 1 0.09
Perlodes microcephala (Pictet) 1 0.09
Paraleptophlebiasp. 1 0.09
Coenagrionidaeindet 1 0.09
Orthotrichiasp. 1 0.09
Crunoecia irrorata (Curtis) 1 0.09
Oreodytes sp. 1 0.09
Polycentropus sp. 1 0.09
Cercyon sp. 1 0.09

Total 1099 100
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AUDIT RESULTS FOR GALASHIELS LABORATORY



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: GalaWater

SITE: Stow

LABORATORY:Galashiels

PRIMARY
ANALYST:JWC

CODE: 40/10/15

DATE: 11/11/98

AQC
ANALYST: DC

SORT/AQC
METHOD: Preserved/Preserved

RESULTSOF AUDIT

Familyname Presumed
cause of error

seefootnotes

VIAL
BMWPtaxa not found in vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtaxa foundin sam le
None

SUMMARYOF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 0
ON NO. OF TAXA 0

I No representativeof familyin vial 5 Specimendeadat time of sampling 9 Taxonmissedin sorting

2 Alternativeterrestrialspecimenin vial 6 Taxon in vial but not recorded 10Unexplainederror
3 posteriorend only in vial 7 Mis-identification 11Taxon added in internal AQC

4 Emptyshell orcase or castskin in vial 8 Typographicalerror - wrongbox ticked 12Recordedtaxon that was rejectedby AQC analyst

Omission(*)= Recorded,not in vialbut foundby HE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPA East

WATER-
COURSE: Tweed

SITE: Juniporbank

LABORATORY:Galashiels

PRIMARY
ANALYST:JWC

CODE: 35/10/34

DATE: 27/05/98

AQC
ANALYST:DC

SORT/AQC
METHOD: Live/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not foundin vial
Planariidae(incl.Dugesiidae) 1
AdditionalBMWPtan found in vial
None

SAMPLE
BMWPtan not foundin sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan found in sam le
None

SUMMARY OF AUDIT

LOSSES 1 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE -5
ON NO. OF TAXA -1

1Norepresentativeoffamilyinvial 5 Specimendeadat timeofsampling 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8Typographicalerror-wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vial but foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION:SEPAEast

WATER-
COURSE:LambdenBurn

SITE:Foot


LABORATORY:Galashiels

PRIMARY
ANALYST:JWC

CODE: 37/10/1

DATE: 06/08/98

AQC
ANALYST: DC

SORT/AQC
METHOD: Live/Preserved

RESULTSOF AUDIT

Familyname Presumed
cause of error
seefootnotes

VIAL
BMWPtaxa not found in vial
None
AdditionalBMWPtan foundin vial
None

SAMPLE
BMWPtan not found in sam le (Forsampleswherevial isbrokenor absent)

N/a

AdditionalBMWP tan found in sam le
Planariidae Dugesiidae) 9

Polycelissp. 1 only
Sphaeriidae 9

Pisidiumsp. 1 only

SUMMARYOF AUDIT

LOSSES 0 GAINS 2 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 8
ON NO. OF TAXA 2

I Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror

3 Posteriorendonlyinvial 7 Mis-identification II TaxonaddedininternalAQC

4 Emptyshellorcaseor castskininvial 8Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vial but foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: LyneWater

SITE: Foot

LABORATORY:Galashiels

PRIMARY
ANALYST:JWC

CODE: 46/10/1

DATE: 16/07/98

AQC
ANALYST:DC

SORT/AQC
METHOD: Preserved/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtan found in vial
None

SAMPLE

BMWPtaxa not found in sam le (Forsampleswherevial isbrokenorabsent)
N/a

AdditionalBMWPtaxa foundin sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ONBMWPSCORE 0
ONNO. OF TAXA 0

I Norepresentativeoffamilyinvial 5 Specimendeadat timeofsampling 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( nonet lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: BorthwickWater

SITE:Foot

LABORATORY:Galashiels

PRIMARY
ANALYST:JWC

CODE: 41/67/1

DATE: 27/05/98

AQC
ANALYST: DC

SORT/AQC
METHOD: Preserved/Preserved

RESULTSOF AUDIT

Familyname Presumed
cause of error
seefootnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtaxa foundin sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWP SCORE 0
ON NO. OF TAXA 0

1Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting
2 Alternativetarestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainedavor
3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8Typographicalerror-wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut found by WEin sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION: SEPAEast

WATER-
COURSE: BorthwickWater

SITE: Foot


LABORATORY:Galashiels

PRIMARY
ANALYST:IWC

CODE: 41/67/1


DATE: 17/11/98

AQC
ANALYST:DC

SORT/AQC
METHOD:Preserved/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtan foundin vial
None

SAMPLE
BMWPtan not foundin sam le (Forsampleswherevial isbrokenorabsent)
N/a

AdditionalBMWPtan foundin sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET El4 LCTS:
ONBMWPSCORE 0
ONNO.OF TAXA 0

1 No representativeof familyinvial 5 Specimendeadat time ofsampling 9 Taxonmissedin sorting
2 Alternativetarestrial specimenin vial 6 Taxonin vialbut not recorded 10Unexplainederror
3 Posteriorend only invial 7 Mis-identification 11Taxon addedin internal AQC
4 Emptyshell or case or castskinin vial 8 Typographicalerror - wrongboxticked 12Recordedtaxon that was rejectedby AQC analyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: AleWater

SITE:Foot

LABORATORY:Galashiels

PRIMARY
ANALYST:DC

CODE: 41/40/1

DATE: 27/05/98

AQC
ANALYST: JWC

SORT/AQC
METHOD: Live/Preserved

RESULTS OF AUDIT

Familyname Presumed
cause of error

seefootnotes

VIAL
BMWPtaxa not found in vial
None
AdditionalBMWPtaxa found in vial
None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtaxa found in sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 0
ON NO. OF TAXA 0

1Norepresentativeoffamilyinvial $ Specimendeadattimeofsampling 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainedaror
3 Posteriorendonlyinvial 7 Mis-identification II TaxonaddedininternalAQC
4 Emptyshellorcaseor castskininvial 8 Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION: SEPAEast

WATER-
COURSE: WhiteadderWater

SITE: u1s ChanisideMillintake

LABORATORY:Galashiels

PRIMARY
ANALYST:DC

CODE: 33/10/16

DATE: 13/08/98

AQC
ANALYST:JWC

SORT/AQC
METHOD:Live/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE
BMWPtaxa not foundin sam le (Forsampleswherevial is brokenor absent)
N/a

AdditionalBMWPtaxa foundin sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 0
ONNO. OF TAXA0

1Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting

2 Alternativetarestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror

3 Posteriorendonlyinvial 7 Mis4dentification 11TaxonaddedininternalAQC

4 Emptyshellorcaseorcastskininvial 8 Typographicalerror-wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( nonet lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: Leet

SITE:ColdstreamG.S.

LABORATORY:Galashiels

PRIMARY
ANALYST:DC

CODE: 36/10/1

DATE: 21/04/98

AQC
ANALYST: JWC

SORT/AQC
METHOD: Preserved/Preserved

RESULTSOF AUDIT

Familyname Presumed
causeof error

seefootnotes

VIAL
BMWPtan not found in vial
Planariidae(mcl.Dugesiidae)* 1
Baetidae* 1
AdditionalBMWPtan foundin vial
None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan foundin sam le
Planariidae(incl.Dugesiidae)*

Polycelisnigragroup
Baetidae* 1

Baetisrhodani (Pictet)

SUMMARYOF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 2 NET EFFECTS:
ON BMWPSCORE 0
ON NO. OF TAXA 0

I Norepresentativeoffamilyin vial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby NE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION: SEPA East

WATER-
COURSE: Tweed

SITE: Norham

LABORATORY:Galashiels

PRIMARY
ANALYST:DC

CODE: 35/10/1

DATE: 22/09/98

AQC
ANALYST:JWC

SORT/AQC
METHOD: Preserved/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWP tan foundin vial
None

SAMPLE
BMWPtau not found in sam le (For samples where vial isbrokenor absent)
N/a

AdditionalBMWP taxa foundin sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ONBMWPSCORE 0
ONNO. OF TAXA 0

1Norepresentativeoffamilyinvial 5 Specimendeadat timeofsampling 9Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainedaror
3 posteriorendonlyinvial 7 Mis-identification II TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8 Typographicalerror-wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*) = Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: Tweed

SITE:Mertown

LABORATORY:Galashiels

PRIMARY
ANALYST:DC

CODE: 35/10/19

DATE: 10/12/98

AQC
ANALYST: JWC

SORT/AQC
METHOD: Preserved/Preserved

RESULTSOF AUDIT

Familyname Presumed
cause of error

see footnotes

VIAL
BMWPtaxa not found in vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenorabsent)
N/a

AdditionalBMWP taxa found in sam le
None

SUMMARYOF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWP SCORE 0
ON NO. OF TAXA 0

1Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7 Mis-identification I I TaxonaddedininternalAQC
4 Emptyshellorcaseor castskininvial 8 Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby WEin sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION: SEPAEast LABORATORY:Galashiels DATE: 17/09/98

WATER- PRIMARY AQC
COURSE: LangtonBurn ANALYST:DC ANALYST:JWC

SORT/AQC
SITE: Foot CODE: 34/20/1 METHOD: Preserved/Preserved

RESULTSOF AUDIT

Familyname Presumed
came oferror

seefootnotes

VIAL
BMWPtaxa not found in vial
Planorbidae* 7

AdditionalBMWPtan foundin vial
Valvatidae 7

Valvatacristata Muller

SAMPLE
BMWI.taxa not foundin sam le (Forsampleswherevial isbrokenorabsent)
N/a

AdditionalBMWPtaxa foundin sam le
Planorbidae* 1

Arrnigercrista (L.) 1only

SUMMARYOF AUDIT

LOSSES 0 GAINS 1 OMISSIONS: 1 NETEFFECTS:
ONBMWPSCORE 3
ONNO. OF TAXA 1

I Norepresentativeoffamilyinvial 5 Specimendeadattimeofsamplmg 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6Taxoninvialbutnotrecorded 10Unexplainederror

3 Posteriorendonlyinvial 7 Mis-identificidion 11TaxonaddedininternalAQC

4 Emptyshellorcaseorcastskininvial 8 Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)
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AUDIT RESULTS FOR PERTH LABORATORY

I



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION:SEPAEast LABORATORY:Perth

WATER- PRIMARY
COURSE:HattonBurn ANALYST:IL

SITE:ThomsfordBridge CODE: 1/130/3.8

DATE: 14/07/98

AQC
ANALYST: BC

SORT/AQC
METHOD: Live/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeof error

see footnotes

VIAL

BMWPtan not foundin vial

None
AdditionalBMWPtan found in vial

None

SAMPLE

BMWPtaxa not found in sam le (Forsampleswherevial isbrokenor absent)

N/a

AdditionalBMWPtan found in sam le

Lymnaeidae 9

Lymnaeaperegra (Muller) I only

Sphaeriidae 9

Pisidiumsp. 1 only

SUMMARY OF AUDIT

LOSSES 0 GAINS 2 OMISSIONS: 0 NET EFFECTS:

ON BMWPSCORE 6
ON NO. OF TAXA 2

I Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror

3 Posteriorendonlyinvial 7 Mis-identifierdion 11TaxonaddedininternalAQC

4 Emptyshellorcaseorcastskininvial 8Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast LABORATORY:Perth DATE: 21/05/98

WATER- PRIMARY AQC
COURSE: BlackDevon ANALYST:IL ANALYST:BC

SORT/AQC
SITE: BlackDevonBridge CODE: 4/10/15.4 METHOD:Preserved/Preserved

RESULTS OF AUDIT

Familyname Presumed
cause of error

see footnotes

VIAL
BMWPtan not foundin vial
None
AdditionalBMWPtan found in vial
None

SAMIPLE

BmwP taxa not foundin sam le (Forsampleswherevial isbrokenorabsent)
N/a

AdditionalBMWPtan found in sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 0
ON NO.OF TAXA 0

1Norepresentativeoffamilyinvial 5 Specimendeadat timeofsampling 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8Twographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*) = Recorded,not in vialbut foundby NE in sample( nonet lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast LABORATORY:Perth

WATER- PRIMARY
COURSE: DronachyBurn ANALYST:IL

SITE:u/sTielBurn CODE: 3/40/17

DATE: 18/06/98

AQC
ANALYST: BC

SORT/AQC
METHOD: Live/Preserved

RESULTSOF AUDIT

Familyname Presumed
cause of error

see footnotes

VIAL
BMWPtaxa not found in vial
Leuctridae* 1
AdditionalBMWPtaxa found in vial
None

SAMPLE
BMWPtan not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtaxa found in sam le
Lymnaeidae 9

Lymnaeaperegra (Muller) 1only
Leptophlebiidae 9

Leptophlebiidaeindet(damaged)1only
Leuctridae* 1

Leuctrafusca (L.)
Hydrophilidae(incl.Hydraenidae) 9

Ilydraenagracilis Germar(a) 1only
Simuliidae 9

Simulium(Simulium)noelleriFriederichs(p)
Simulium(Simulium)ornatumgroup(p)

SUMMARYOF AUDIT

LOSSES 0 GAINS 4 OMISSIONS: 1 NET EFFECTS:
ONBMWPSCORE 23

ON NO. OF TAXA 4

1Norepresentativeoffamilyinvial 5Specimendeadattimeofsampling 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast LABORATORY:Perth DATE: 09/10/98

WATER- PREMARY AQC
COURSE. KeilBum ANALYST:IL ANALYST:BC

SORT/AQC
SITE: A915Bridge CODE: 1/120/1 METHOD: Preserved/Preserved

RESULTSOF AUDIT

Familyname Presumed
causeof error

seefootnotes

VIAL
BMWPtan not foundin vial
None
Additional BMWP tan foundin vial
None

SAMPLE
BMWP taxa not foundin sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtaxa foundin sam le
Hydrophilidae Hydraenidae) 9

Hydraenagracilis Germar(a) 1only

SUMMARY OF AUDIT

LOSSES 0 GAINS 1 OMISSIONS: 0 NET EFFECTS:
ONBMWPSCORE 5
ONNO. OF TAXA 1

1Norepresentativeoffamilyinvial 5 Specimendeadat timeofsampling 9 Taxonmissedinsoiling
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8 Typographicalerror-wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby WE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION:SEPAEast LABORATORY:Perth DATE: 29/06/98

WATER- PRIMARY AQC
COURSE:MoonzieBurn ANALYST:JL ANALYST: BC

SORT/AQC
SITE:SeggiehillRoad CODE: 56/30/6 METHOD: Live/Preserved

RESULTSOF AUDIT

Familyname Presumed
cause oferror

seefootnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE

BMWPtan not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan foundin sam le
Heptageniidae 9

Ecdyonurussp. 1only

SUMMARYOF AUDIT

LOSSES 0 GAINS 1 OMISSIONS: 0 NET EFFECTS:
ON BMWP SCORE 10

ON NO. OF TAXA 1

1Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror

3 Posteriorendonlyinvial 7 Mis-identification 1l TaxonaddedininternalAQC

4 Emptyshellorcaseorcastskininvial 8Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut found by IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION: SEPAEast

WATER-
COURSE: KinaldyBurn

SITE: u/s Kenlyconfluence

LABORATORY:Perth

PRIMARY
ANALYST:JL

CODE: 55/60/5


DATE: 07/10/98

AQC
ANALYST:BC

SORT/AQC
METHOD:Live/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not foundin vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenorabsent)
N/a

AdditionalBMWPtan foundin sam le
Dytiscidae Noteridae) 9

Ilybiussp. (1)1only

SUMMARY OF AUDIT

LOSSES 0 GAINS 1 OMISSIONS: 0 NET EFFECTS:
ONBMWPSCORE 5
ONNO.OF TAXA 1

1 No representativeof familyinvial 5 Specimendeadat time ofsampling 9 Taxonmissedin sorting

2 Alternativeterrestrial specimenin vial 6 Taxon in vial but not recorded 10Unexplainederror

3 Posterior end only in vial 7 Mis-identification 11Taxonaddedin internal AQC

4 Emptyshell or case or castskinin vial 8 Typographicalerror - wrongboxticked 12Recordedtaxonthat was rejectedby AQC analyst

Omission(*) = Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast LABORATORY:Perth DATE: 04/05/98

WATER- PRIMARY AQC
COURSE: BlutherBurn ANALYST:JI, ANALYST: BC

SORT/AQC
SITE:Newmills CODE: 3/280/0.3 METHOD: Preserved/Preserved

RESULTS OF AUDIT

Familyname Presumed
cause of error

see footnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtan found in vial
None

SAMPLE
BMWPtan not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan foundin sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 0
ON NO. OF TAXA 0

I Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainedaror
3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseor castskininvial 8Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vial but foundby WEin sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAFast LABORATORY:Perth

WATER- PRIMARY
COURSE: Lyon ANALYST:ft

SITE: Stronuich CODE: 63/10/1.5

DATE: 16/11/98

AQC
ANALYST:BC

SORT/AQC
METHOD:Preserved/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not foundin vial
None
AdditionalBMWPtan foundin vial
None

SAMPLE
BMWPtan not foundin sam le (Forsampleswherevial rsbrokenorabsent)
N/a

AdditionalBMWPtaxa foundin sam le
Nemouridae 9

Amphinemurasulcicollis(Stephens)1only
Tipulidae 9

Antochavitripennis(Meigen) I only

SUMMARY OF AUDIT

LOSSES 0 GAINS 2 OMISSIONS: 0 NET EFFECTS:
ON BMW? SCORE 12

ON NO. OF TAXA 2

I Norepresentativeoffamilyinvial 5 Specimendeadat timeofsampfmg 9 Taxonmissedinsorting
2 Alternativetarestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainedaror
3 Posteriorendonlyinvial 7 Mis-identification II TaxonaddedininternalAQC
4 Emptyshellorcase orcastskininvial 8 Typographicalerror-wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( nonet lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast LABORATORY:Perth DATE: 07/10/98

WATER- PRIMARY AQC
COURSE: VinnyWater ANALYST:JR ANALYST: BC

SORT/AQC
SITE:u/sLethanSTW CODE: 52/70/4 METHOD: Live/Preserved

RESULTSOF AUDIT

Familyname Presumed
causeof error

seefootnotes

VIAL
BMWPtaxa not found in vial
None
AdditionalBMWP taxa foundin vial
None

SAMPLE
BMWPtan not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWP taxa foundin sam le
Planorbidae 9

Armigercrista (L.) I only

SUMMARYOF AUDIT

LOSSES 0 GAINS 1 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 3
ON NO. OF TAXA 1

1Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6Taxoninvialbutnotrecorded 10Unexplainederror

3 Posteriorendonlyinvial 7 Mis-identification 11Taxonaddedin internalAQC

4 Emptyshellorcaseorcastskininvial 8 Typographicalerror-wrongboxlicked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vial but foundby WEin sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION:SEPAEast

WATER-
COURSE: GlamisBurn

SITE: (WsGlamisSTW


LABORATORY:Perth

PRIMARY
ANALYST:JR

CODE: 59/150/5.2


DATE: 14/10/98

AQC
ANALYST:BC

SORT/AQC
METHOD:Live/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not foundin vial
None
AdditionalBMWPtaxa found in vial
None

SAMPLE

BMWPtan not foundin sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan foundin sam le
Lymnaeidae 9

Lynumeatruncatula (Muller) 1only
Polycentropodidae 9

Plectrocnemiaconspersa(Curtis) 1only

SUMMARY OF AUDIT

LOSSES 0 GAINS 2 OMISSIONS: 0 NET EFFECTS:
ONBMWPSCORE 10

ONNO.OF TAXA 2

1Norepresentativeoffamilyinvial 5 Specimendeadat timeofsampling 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror

3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC

4 Emptyshellorcaseorcastskininvial 8Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION:SEPAEast LABORATORY:Perth DATE: 19/11/98

WATER- PRIMARY AQC
COURSE: Forth ANALYST:KB ANALYST: BC

SORT/AQC
SITE:Cobleland CODE: 10/10/51.2 METHOD: Preserved/Preserved

RESULTS OF AUDIT

Familyname Presumed
cause of error

see footnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtan foundin vial
None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtaxa foundin sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 0
ON NO. OF TAXA 0

I Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainedaror

3 Posteriorendonlyinvial 7 Mis-identification I1TaxonaddedininternalAQC

4 Emptyshellorcaseor castskininvial 8 Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby WEin sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION: SEPA Fast

WATER-
COURSE: MonachyleBurn

SITE: RoadBridge

LABORATORY:Perth

PRIMARY
ANALYST:KB

CODE: 9/440/49.8

DATE: 13/05/98

AQC
ANALYST:BC

SORT/AQC
METHOD:Preserved/Preserved

RESULTSOF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BmwPtan not foundin vial
None
AdditionalBMWPtaxa found in vial
None

SAMPLE
BMWPtaxa not foundin sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtaxa foundin sam le
Tipulidae 9

D cranota sp. I only

SUMMARYOF AUDIT

LOSSES 0 GAINS 1 OMISSIONS: 0 NETENTECTS:
ONBMWPSCORE 5
ONNO. OF TAXA 1

I No representative of family in vial 5 Specimen dead at time of sampling 9 Taxon missed in sorting
2 Alternative tavestrial specimen in vial 6 Taxon in vial but not recorded 10 Unexplained error
3 Posterior end only in vial 7 Mis-identification I I Taxon added in internal AQC
4 Empty shell or case or cast skin in vial 8 Typographical =or - wrong box ticked 12 Recorded taxon that was rejected by AQC analyst

Omission(*)= Recorded,not in vial but foundby WE in sample( nonet lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION:SEPAEast LABORATORY:Perth DATE: 23/06/98

WATER- PRIMARY AQC
COURSE: MuckleBurn ANALYST:KB ANALYST: BC

SORT/AQC
SITE: B8033Bridge CODE: 8/100/20.6 METHOD: Live/Preserved

RESULTSOF AUDIT

Familyname Presumed
cause of error

seefootnotes

VIAL
BMWPtan not found in vial
Oligochaeta 1

Baetidae* 1

Heptageniidae 1

AdditionalBMWP tan found in vial

None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenor absent)

N/a

AdditionalBMWPtan found in sam le
Oligochaeta*

Lumbricidae
Baetidae*

Baetisrhodani (Pictet)
Baetisscambusgroup

Heptageniidae* 1

Ecdyonurussp.
Polycentropodidae 9

Polycentropusflavomaculatus(Pictet)

SUMMARYOF AUDIT

LOSSES 0 GAINS 1 OMISSIONS: 3 NET EFFECTS:
ON BMWPSCORE 7
ON NO. OF TAXA I

1Norepresentativeoffamilyinvial 5 Specimendeadattimeofsamplmg 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror

3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC

4 Emptyshellorcaseor castskininvial 8 Typographicalerror- wrongboxlicked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION:SEPAEast LABORATORY:Perth

WATER- PRIMARY
COURSE: GairneyBurn ANALYST:KB

SITE: d/sPowmill CODE: 6/150/26.3

DATE: 28/04/98

AQC
ANALYST:BC

SORT/AQC
METHOD:Live/Presented

RESULTS OF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VLiL
BMWPtan not foundin vial
Planariidae(incl.Dugesiidae) 1

"Assumedto havebeenpresent"notedondata sheet

AdditionalBMWPtan foundin vial
None

SAMPLE
BMWPtan not foundin sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan foundin sam le
Hydroblidae(incLBithyniidae) 9

Potamopyrgusjenkinsi (Smith) I only
Planmbidae 9

Gyraulusalbus (Muller) 1only
Leptophlebildae 9

Habrophlebiafusca (Curtis) 1only
Nemouridae 12

AmphinemurastandfussiRis
Leuctridae 9

Leuctrasp. (juv)I only
Hydrophilidae(incl.Hydraenidae) 9

Hydraenagracilis Germar(a) 1only

SUMMARY OF AUDIT

LOSSES 1 GAINS 6 OMISSIONS: 0 NET EFFECTS:

ONBMWPSCORE 33

ONNO. OF TAXA 5

1No representativeof familyinvial $ Specimendeadat time of sampling 9 Taxon missedin sorting

2 Alternativeterrestrial specimeninvial 6 Taxon in vial but not recorded 10Unexplainederror

3 Posteriorend only invial 7 Mis-identification 11Taxon addedin internal AQC

4 Emptyshell or case or castskin invial 8 Typographicalerror -wrongboxticked 12Recordedtaxonthat was rejected by AQC analyst

Omission(*) = Recorded,not in vial but foundby WE in sample( nonet lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast LABORATORY:Perth DATE: 30/10/98

WATER- PRIMARY AQC
COURSE: Dochart ANALYST:RG ANALYST: BC

SORT/AQC
SITE:KiIlin CODE: 57/3/2 METHOD: Preserved/Preserved

RESULTS OF AUDIT

Familyname Presumed
cause of error

see footnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtan foundin vial
None

SAMPLE
BMWPtan not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan found in sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET El LCTS:
ON BMWPSCORE 0
ON NO. OF TAXA 0

I Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7Mis-identification 1I TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8Typographicalerror-wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION: SEPAEast LABORATORY:Perth DATE: 21/04/98

WATER- PRIMARY AQC
COURSE: Tay ANALYST:RE ANALYST: BC

SORT/AQC
SITE: Pitnacree CODE: 57/3/6 METHOD: Preserved/Preserved

RESULTSOF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE
BMWPtaxanot found in sam le (Forsampleswherevial isbrokenorabsent)
N/a

AdditionalBMWPtaxa foundin sam le
None

SUMMARYOFAUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NETEFFECTS:
ONBMWPSCORE 0
ONNO. OF TAXA 0

I No representativeof familyin vial 5 Specimendeadat time of sampling 9 Taxonmissedin sorting
2 Alternativeterrestrial specimenin vial 6 Taxon in vialbut not recorded 10Unexplainederror
3 Posterior end only in vial 7 Mis-identification II Taxon addedin internalAQC
4 Empty shell or caseor castskin in vial 8 Typographicalerror - wrong box ticked 12Recordedtaxonthat wasrejectedby AQC analyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION:SEPAEast LABORATORY:Perth

WATER- PRIMARY
COURSE: WaterofMay ANALYST:RG

SITE:(WsArdargie CODE: 64/65/31

DATE: 24/04/98

AQC
ANALYST: BC

SORT/AQC
METHOD: Live/Preserved

RESULTSOF AUDIT

Familyname Presumed
causeof error

seefootnotes

VIAL
BMWPtan not foundin vial

Lymnaeidae 7

Succineidaein vial
AdditionalBMWPtan foundin vial
None

SAMPLE


BMWPtaxa not foundin sam le (Forsampleswherevial isbrokenor absent)

N/a

AdditionalBMWPtaxa foundin sam le

Simuliidae 9

Prosimuliumhirtipes/latimucro(p) I only

SUMMARYOF AUDIT

LOSSES 1 GAINS 1 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 2
ON NO. OF TAXA 0

1Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror

3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC

4 Emptyshellorcaseor castskininvial 8Typographicalerror- wrongboxticked 12Recordedtaxonthatwasrejectedby AQCanalyst

Omission(*)= Recorded,not in vialbut foundby lIFEin sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION: SEPA East LABORATORY:Perth DATE: 17/06/98

WATER- PRIMARY AQC
COURSE: Earn ANALYST:RG ANALYST:BC

SORT/AQC
SITE: Crieff Bridge CODE:64/10/5 METHOD: Preserved/Preserved

RESULTSOF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not foundin vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE
BmwPtaxa not foundin sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan found in sam le
None

SUMMARYOF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 0
ONNO. OF TAXA 0

I Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8 Typographicalerror-wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*) = Recorded,not in vial but foundby LFEin sample( nonet lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES

REGION:SEPAEast LABORATORY:Perth DATE: 24/04/98

WATER- PRIMARY AQC
COURSE: DuncmbBum ANALYST:RG ANALYST: BC

SORT/AQC
SITE:u/sDunning CODE: 64/140/3 METHOD: Live/Preserved

RESULTS OF AUDIT

Familyname Presumed
cause of error
see footnotes

VIAL

BMwPtaxa not found in vial
None
AdditionalBMWPtan foundin vial
None

SAMPLE
BmWPtan not found in sam le (Forsampleswherevial isbrokenorabsent)
N/a

AdditionalBMWP tan foundin sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET Et ECTS:

ON BMWPSCORE 0
ONNO. OF TAXA 0

I No representativeof family in vial 5 Specimendead at time of sampling 9 Taxon missedin sorting

2 Alternativeterrestrialspecimeninvial 6 Taxon invial but not recorded 10Unexplainederror

3 Posteriorendonly in vial 7 Mis-identification 11Taxon added in internal AQC

4 Emptyshell or caseor cast skin invial 8 Typographicalerror - wrong boxticked 12Recordedtaxon that was rejectedby AQC analyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: AssingerBurn

SITE: u/sGlenahnondSchool

LABORATORY:Perth

PRIMARY
ANALYST:JR

CODE:

DATE: 25/02/99

AQC
ANALYST:RG

SORT/AQC
METHOD:Preserved/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeof error
seefootnotes

VIAL
BMWPtaxa not foundin vial
None
AdditionalBMWPtan found in vial
None

SAMPLE
BMWPtaxa not foundin sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan found in sam le
Oligochaeta 9

EnchytraeidaeI only

SUMMARY OF AUDIT

LOSSES 0 GAINS 1 OMISSIONS: 0 NET EliI(ECTS:
ONBMWPSCORE 1
ON NO. OF TAXA 1

I No representativeof familyin vial 5 Specimendeadat time of sampling 9 Taxon missedin sorting
2 Alternativeterrestrial specimenin vial 6 Taxon invial but not recorded 10Unexplainedaror
3 Posteriorend only in vial 7 Mis-identification I I Taxon addedin internalAQC
4 Emptyshell or case or castskin in vial 8 Typographicalerror - wrong box ticked 12Recordedtaxonthat wasrejectedby AQC analyst

Omission(*) = Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



á



AUDIT RESULTS FOR RICCARTON LABORATORY



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: WaterofLeith

SITE: Currie

LABORATORY:Riccarton

PRIMARY
ANALYST:

CODE: 18/10/19.55

DATE: 16/06/98

AQC
ANALYST: NB

SORT/AQC
METHOD: Preserved

RESULTSOF AUDIT

Familyname Presumed
cause of error
seefootnotes

VIAL
BMWPtaxa not found in vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtaxa foundin sam le
None

SUMMARYOF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ONBMWPSCORE 0
ONNO. OF TAXA 0

I Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7 Mis-identification 11Taxonaddedin internalAQC
4 kmptyshellorcaseorcastskininvial 8Typographicalerror-wrongboxlicked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION: SEPAEast

WATER-
COURSE: Tyne

SITE: dls Ormiston- Loanfoot

LABORATORY:Riccarton

PRIMARY
ANALYST:

CODE: 22/10/30.46

DATE: 26/08/98

AQC
ANALYST:NB

SORT/AQC
METHOD: Preserved

RESULTS OF AUDIT

Familyname Presumed
causeoferror

seefootnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtan foundin vial
None

SAMPLE
BMWPtan not found in sam le (Forsampleswherevial isbrokenorabsent)
N/a

AdditionalBMWPtaxa foundin sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ONBMWPSCORE 0
ONNO. OF TAXA 0

I Norepresentativeoffamilyinvial 5 Specimendeadat timeofsampling 9Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainedaror
3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8 Typographicalerror-wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*) = Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: HumbieWater

SITE:HumbieMill

LABORATORY:Riccarton

PRIMARY
ANALYST:SdP

CODE: 22/270/3508

DATE: 02/11/98

AQC
ANALYST: NB

SORT/AQC
METHOD: Preserved/Preserved

RESULTSOF AUDIT

Familyname Presumed
causeof error

seefootnotes

VIAL
BMWPtaxa not found in vial
None
AdditionalBMWPtan foundin vial
None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan foundin sam le
None

SUMMARYOF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWPSCORE 0
ON NO. OF TAXA 0

I Norepresentativeoffamilyinvial 5Specimendeadattimeofsampling 9 Taxonmissedinsorting
2 Alternativetarestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7 Mis-identification I I TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8Typographicalerror- wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut found by IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION: SEPAEast

WATER-
COURSE: NorthEsk

SITE: u/s Auchendinny

LABORATORY:Riccarton

PRIMARY
ANALYST:SdP

CODE: 20/50/26.07

DATE: 04/05/98

AQC
ANALYST:NB

SORT/AQC
METHOD:Preserved/Preserved

RESULTS OF AUDIT

Familyname Presumed
causeof error

seefootnotes

VIAL
BMW!,tan not found in vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE
BMWPtaxanot foundin sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtan foundin sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET EFFECTS:
ONBMWPSCORE 0
ONNO. OF TAXA 0

1No representativeof familyinvial 5 Specimendeadat time of sampling 9 Taxonmissedin sorting
2 Alternativeterrestrial specimenin vial 6 Taxon invial but not recorded 10Unexplainederror
3 Posterior end only in vial 7 Mis-identification I 1Taxon addedin internalAQC
4 Empty shell or caseor castskin in vial 8 Typographicalerror - wrongbox ticked 12Recordedtaxonthat wasrejectedby AQC analyst

Omission(*) = Recorded,not in vialbut foundby NE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: BroxBum

SITE:Milrig

LABORATORY:Riccarton

PRIMARY
ANALYST:

CODE: 16/70/10.95

DATE: 11/05/98

AQC
ANALYST: SdP

SORT/AQC
METHOD: Preserved

RESULTSOF AUDIT

Familyname Presumed
cause of error

seefootnotes

VIAL
BMWPtan not found in vial
None
AdditionalBMWPtan foundin vial
None

SAMPLE
BMWPtan not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWPtaxa foundin sam le
None

SUMMARYOF AUDIT

LOSSES 0 GAINS 0 OMISSIONS: 0 NET E1414ECTS:
ON BMWPSCORE 0
ONNO. OF TA.XA0

I Norepresentativeoffamilyinvial 5 Specimendeadattimeofsampling 9 Taxonmissedinsorting

2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainederror
3 Posteriorendonlyinvial 7 Mis-identification II TaxonaddedininternalAQC

4 Emptyshellorcaseorcastskininvial 8Typographicalerror-wrongboxticked 12Recordedtaxonthatwas rejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: BreichWater

SITE: WestBadallan

LABORATORY:Riccarton

PRIMARY
ANALYST:

CODE: 16/270/42.54

DATE: 17/06/98

AQC
ANALYST:SdP

SORT/AQC
METHOD:Preserved

RESULTSOF AUDIT

Familyname Presumed
causeof error

seefootnotes

VIAL
BMWPtan not foundin vial
None
AdditionalBMWPtaxa foundin vial
None

SAMPLE
BMW taxa not foundin sam le (Forsampleswherevial isbrokenorabsent)
N/a

AdditionalBMWPtan foundin sam le
Hydroptilidae 9

Hydroptilasp. 1only

SUMMARYOF AUDIT

LOSSES 0 GAINS 1 OMISSIONS: 0 NET EFFECTS:
ONBMWPSCORE 6
ON NO.OF TAXA 1

I No representative of family in vial 5 Specimen dead at time of sampling 9 Taxon missed in sorting
2 Alternative tarestrial specimen in vial 6 Taxon in vial but not recorded 10 Unexplained error
3 Posterior end only in vial 7 Mis-identification II Taxon added in internal AQC
4 Empty shell or case or cast skin in vial 8 Typographical error - wrong box ticked 12 Recorded taxon that was rejected by AQC analyst

Omission(*)= Recorded,not in vial but foundby IFE in sample( nonet lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:SEPAEast

WATER-
COURSE: AuchenbowieBurn

SITE:u/sMilnholmHatchery

LABORATORY:Riccarton

PRIMARY
ANALYST:

CODE: 12/160/27.01

DATE: 11/08/98

AQC
ANALYST: SdP

SORT/AQC
METHOD: Preserved

RESULTS OF AUDIT

Familyname Presumed
cause of error

see footnotes

VIAL
BMWPtaxa not found in vial
None

Datasheetincludes"indetcaddis"( = Hydropsychesp.pupa)
AdditionalBMWP taxa foundin vial
None

SAMPLE
BMWPtaxa not found in sam le (Forsampleswherevial isbrokenor absent)
N/a

AdditionalBMWP taxa foundin sam le
Ancylidae Acroloxidae) 9

AncylusfluviatilisMuller
Lepidostomatidae 9

Crunoeciairrorata (Curtis) 1only

SUMMARY OF AUDIT

LOSSES 0 GAINS 2 OMISSIONS: 0 NET Et/ ECTS:
ON BMWP SCORE 16

ON NO. OF TAXA 2

1Norepresentativeoffamilyinvial 5 Specimendeadattimeofsamprmg 9 Taxonmissedinsorting
2 Alternativeterrestrialspecimeninvial 6 Taxoninvialbutnotrecorded 10Unexplainedaror
3 Posteriorendonlyinvial 7 Mis-identification 11TaxonaddedininternalAQC
4 Emptyshellorcaseorcastskininvial 8 Typographicalerror-wrongboxticked 12RecordedtaxonthatwasrejectedbyAQCanalyst

Omission(*)= Recorded,not in vialbut foundby IFE in sample( no net lossor gain)



EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION: SEPA East

WATER-
COURSE: Gogar Burn

SITE: Dalmahoy Church

LABORATORY: Riccarton

PRIMARY
ANALYST: NB

CODE: 16/20/17.09

DATE: 01/05/98

AQC
ANALYST: SdP

SORT/AQC
METHOD: Preserved/Preserved

RESULTS OF AUDIT

Family name Presumed
cause of error

see footnotes

VIAL
BMWP taxa not found in vial
None

Additional BMWP taxa found in vial
None

SAMPLE
BMWPtaxa not found in sam le (For samples where vial is broken or absent)
N/a

Additional BMWP taxa found in sam le
None

SUMMARY OF AUDIT

LOSSES 0 GAMS 0 OMISSIONS: 0 NET EFFECTS:
ON BMWP SCORE 0
ON NO. OF TAXA 0

I No representativeof familyin vial 5 Specimendeadat timeof sampling 9 Taxonmissedin sorting
2 Alternativeterrestrial specimenin vial 6 Taxon invial but not recorded 10Unexplainedaror
3 Posterior end only in vial 7 Mis-identification I I Taxon addedin internalAQC
4 Empty shell or case or castskin in vial 8 Typographicalerror - wrongbox ticked 12 Recordedtaxon that was rejectedby AQC analyst

Omission (*) = Recorded, not in vial but found by IFE in sample ( no net loss or gain)
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