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Newham STW and Ladock Valiev STW Impact Assessment Surveys 1996

EXECUTIVE SUMMARY

Cornwall Area Investigations received a request from Regional Tidal Water Quality to undertake
two surveys (spring and neap) to determine the impact of Newham STW and Ladock Valley STW
on the bacterial water quality ofthe local estuarine system, particularly in the vicinity of the local
shellfish beds (especially Grimes Bar). These surveys were to be carried out during the summer
of 1996.

The survey specifications compiled by Regional Tidal Waters identified the need for spore and
bacteriophage dosing, dye releases, fixed site monitoring at six points throughout the upper
estuary system and real time tracking of the dye releases.

The following conclusions and recommendations were drawn:

1)

2)

3)

4)

5)

The effluent plume from Newham STW reaches Grimes Bar at approximately HW +4
on springs and HW+5 on neaps.

At Grimes Bar minimum dilutions of Newham STW effluent occur on the late ebb to
LW (HW+4 to HW+6) with measured worst case (values) of approximately 200 on
neaps increasing to about 1400 on springs. These minimum dilutions occur at the
surface and at the bed dilutions are even greater due to stratification and buoyant plume
advection.(Dilution factor= Concentration of spores or bacteriophage in the final
effluent / concentrations of spores or bacteriophage at the sample points).

The residence time of effluent released from Newham STW in the Truro and Tresillian
estuaries is greater than one tidal cycle on both spring and neap tides. The actual
dilutions occurring at Grimes Bar will therefore tend-to be less than those measured.

The Ladock Valley discharge did not impact directly on Grimes Bar on the neap tide
survey and was highly diluted when it reached Grimes bar on the spring tide survey.
However, the phage dosing did not prove to be a particularly successful method.

The shellfish at the various beds in the Truro and Tresillian estuaries have not been
assessed, as the relationship between Faecal Coliform levels in shellfish and the overlying
water quality is not clearly understood. The Newham STW discharge is the major
discharge affecting the water quality in the vicinity of the shellfish beds.

No data collection on the levels of spores or Faecal Coliforms in shellfish was undertaken

in this study.

Recommendations:

D

2)

Further work is undertaken to assess the impact of Ladock Valley STW on the Truro and
Tresillian estuaries. o _

The impact of the discharges from both Newham and Ladock Valley STW's is modelled,
to assess the significance of the long residence times of effluent in the Truro and Tresillian

estuaries.

ENVIRONMENT AGENCY



3) -Further work on the flushing time of.the Newham STW discharge.should bejundertaken
to validate the results obtained from the modelling.

4) Further work is required to evaluate the relationship between bacterial levels in shellfish
and the overlying water quality. If further long-term spore work is undertaken for the
Newham STW, data on the levels in shellfish should also be obtained.
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1.0 AIM

Cornwall Area Investigations received a request from Regional Tidal Water Quality to undertake
two surveys (spring and neap) to determine the impact of Newham STAY and Ladock Valley STW
on the bacterial water quality of the local estuarine system, particularly in the vicinity of the local
shellfish beds (especially Grimes Bar).

11 Background

The two surveys were organised and conducted by Cornwall Area investigations with assistance
from Cornwall Area Survey, Regional Tidal Waters and Devon Area Investigations. The
following report was then jointly prepared by Paul Salmon (Devon Area Investigations) and Rob
Hocking (Cornwall Area Investigations).

2.0 METHODS

The most appropriate methods to undertake this impact assessment were deemed to be tracer
releases (spore, bacteriophage and dye) along with fixed site monitoring, water & sediment
sampling, and real time tracking of the dye releases.

A spring tide survey was undertaken on July 4thwith a neap tide survey undertaken on August 8th
Tables 1and 26 show the predicted tidal heights (at Truro) for the spring and neap tide surveys
respectively. Each aspect of the two surveys are detailed below with lettered references to the
survey chronology (Tables 2 and 27). Tables 3 and 28 list the activities, vessels and equipment
used for each element of the surveys. Figure 1shows the upper Truro/Tresillian estuarine system
along with locations of the major sewage discharges and shellfish monitoring locations.

2.1 Spore and Phage Dosing

Two sets of tracers were injected concurrently from LW (A) to the subsequent LW (H) at the
following locations;

)] Bacillus Globigii {B.Globigii) spores were injected into the Newham STW discharge (at
the head of the sampling chamber) at approximately 2 x 108 per second. SWW flow
records were requested for Newham STW for the duration of the dosing. Dosing was
undertaken from a spore stock solution via a peristaltic pump, and titres (subsamples) of
the solution and dosing rate measurements were obtained every hour. Tables 4 and 29
show the B.Globigii dosing data with Tables 6 and 31 showing final effluent data.

ii) Bacteriophage (phage) of Serratia marcescens was released over the outfall from
Ladock Valley STW during the same dosing period as the B.Globigii (ie LW to LW).
Dosing was undertaken from a phage stock solution (phage mixed with fresh water to
mimic the effluent discharge) via a peristaltic pump, and titres of the solution and.dosing”

- —- ratemeasurements were obtained every hour. Tables 5 and 30 show the phage dosing
data with Tables 7 and 32 showing final effluent data.



2.2 Dye Injection and Tracking

The dye tracing element of the survey enabled time of travel and ebb tide excursion observations
to be made of the effluent discharged from both STWs. Additionally, the dye patches visibly
marked the leading edge of the spore and phage plumes as they were transported down-estuary
allowing sampling to be undertaken from the plumes.

Fluorescein dye (green) was dosed, from a survey vessel, over the Newham discharge at HW (B),
with rhodamine dye (red) dosed into the Ladock Valley discharge (surface boil) site at the same
time. These releases formed patches, which were then followed down-estuary and topped up
intermittently by a survey vessel if the dye patch became indistinct. Each patch's position was
fixed intermittently by Differential Global Positioning System (a satellite position fixing system)
at the leading edge. Tracking continued to LW (H).

2.3 Bacterial Water Quality Monitoring
2.3.1 Dye Patch Monitoring

Depending on the water depth available up to three water samples were taken from just behind
the leading edge of the patch. One sample at surface -0.5m, one sample at bottom +0.5m and one
mid-depth sample. The criteria for determining if one, two or three samples were taken followed
routine estuary sampling guidelines;

<1.5m depth one sample
1.5 - 3.0m depth two samples
>3.0m depth three samples.

Samples were subsequently analysed for;

Faecal Coliforms, Faecal Streptococci, B.Globigii, phage,
Suspended Solids and Salinity.

2.3.2 Fixed Site Monitoring

Six fixed sites were monitored at various frequencies during the survey. Each site position was
fixed using the Differential Global Positioning System and plotted (see Figure 2 for locations).
Samples were taken from the fixed sites under the same guidelines as the sampling from the dye
patches. Analysis was also identical to those taken from the dye patches:

The following matrix lists the site numbers, names and National Grid References.



Site No. Site Name NGR

1 m Upstream of confluence with Fal Estuary SW8504087
2 Off Grimes Bar SwW852423
3 Off Lambe Creek SW841424
4 Tresillian Estuary upstream of Malpas SW847429
5 Sunny Comer SW836432
6 Off St. Clement SW854439

2.4 Water Profiling

Profiling at 1.0m intervals from surface to bed, carried out immediately after all water sampling,
was undertaken for the following properties;

Temperature, Salinity, pH, Dissolved Oxygen, and Turbidity.

2.5 Sediment Sampling

Surface sediment sampling, with subsequent analysis for B. Globigii was undertaken at various
frequencies throughout the surveys.

2.6 River Gauging

Fresh water flows were measured for the R.Allen, Tresillian R., Calenick Creek and the R.
Kenwyn. One measurement was obtained for the spring tide survey from each river, apart from
the R. Kenwyn where records from the gauging station at Truro were obtained. Due to rainfall
during the neap tide survey one gauging was made on the day of the survey with another
measurement the following day. The records are shown in Tables 25 and 50.

2.7 Meteorological Observations

Frequent wind measurements were made from the survey vessels throughout both surveys. Wind
speed was measured by anemometer with approximate direction also noted. These are shown on

Tables 24 and 49.



3:0 RESULTS AND DISCUSSION

The following matrix lists the location of the data collected.

Data Spring Tide Survey Neap Tide Survey
Tabic Figure Table Figure
Spore dosing Table 4 Table 29
Phage dosing Table 5 fable 30
Final FITluent Monitoring fables 6 and 7 Tables 31and 32
Dye Patch locations, fables X- 11 Figures 3 fables 33 - 36 Figures \6
water sampling and profiling data
Fixed site water sampling data Tables 12-17 Figures 4-15 Tables 37 - 42 Figures 17 - 2X
Fixed Site profiling measurements Tables 18-23 Tables 43 - 48
River Gauging Information fable 25 Table 50
Meteorological Observations Table 24 Table 49

Each survey is discussed separately below.
3.1 Spring Tide Survey (4 July)

This survey was undertaken in dry weather with initially strong westerly winds. By the evening
ofthe 4 July the wind strength had reduced dramatically (see Table 24). Table 3 shows the survey
time line with Table 2 indicating individually survey elements along with personnel, equipment and
vessels utilised on the day. The impact of the Newham and Ladock Valley STWs are commented

on individually below.
t 1

3.2.1 Newham STW Impact

Dosing of the B.Globigii spore tracer showed a fairly constant flux established between 02:40 and
06:40. The spore concentrations of <10/100ml for the remaining duration of the dosing are
curious as the pumping ofthe spores was continuous with spore stock figures showing no major
decline in numbers. For the purposes ofthis assessment it shall be assumed that the dosing, at an
average value equivalent to that between 02:40 and 06:40. was achieved throughout the twelve

hour dosing period.

The difference between the spore stock solution concentrations and the final, effluent
concentrations show that the average flow from the works was 50 litres/sec, which is reasonable
for the size of Newham STW. Due to problems with flow gauging equipment SWW were
sunfortunately not able to supply flow data for the final effluent at Newham STW.



Tracking of the dye patch from Newham STW was successful with the dye patch tracked as far
as the confluence with the Fal at approximately HW+5. Minimum dilutions in the dye patch were

as follows;

.- 1459 Off Lambe Creek at HW+2 :25,
1946 off Grimes Bar HW +4:04, and
1868 at confluence of Truro and Fal at HW+5.03 .

The data shows gradual mixing of the plume through the water column with maximum
stratification around high and low waters.

The site closest to the Newham discharge (site 5) shows surprisingly high dilutions and low
bacterial concentrations. The lowest dilution recorded was at HW+3 (1061 dilutions) but no LW
samples were collected due to insufficient water. It is possible that the sampling site was located
too close to the discharge and outside of the transport pathway of the main plume. The
B. Globigii results do however show that the residence time of the effluent is at least two tidal
cycles. Profiling data shows good mixing of the water column as marine water penetrated up-
estuary with mainly river water present after HW+3.5hrs.

Site 3 data (ofFLambe Creek) shows dilutions less than 1000 when measured on the ebb tide and
also at LW+3 on the succeeding flood tide. Bacterial concentrations are maximum around LW
(max 19000 f.coli/ 100ml) but no corresponding dilution figures are available.

Data for the fixed site near Grimes Bar (Site 2) shows a minimum dilution of 1415 at HW+4
steadily increasing on the ebb tide. Succeeding flood tide dilutions are >10000 but the following
LW shows a dilution of 2335. F.coliform concentrations are between 2000/100ml and
5600/100ml between HW+3 and LW at the surface. Both spore and bacteria concentrations show
a general decrease down through the water column at all times indicating the buoyant nature of
the effluent plume and the slightly stratified nature of the upper estuary (shown by the profiling
data). Observations of the dye patch showed it tracking to the eastern side of the Truro River in
the section south of Malpas. This resulted in the plume impacting directly onto Grimes Bar. This
impact may well have been aided by the prevailing westerly wind.

The following table indicates the dilutions determined from the B.Globigii tracer data between
Newham outfall and Grimes Bar along with the respective Faecal coliform concentrations.
The B.Globigii dilutions were calculated using the highest concentration recorded at Grimes
Bar at each time, and therefore represent the least dilution.



Time (wrt HW) B.Globigii F. coliforms F.coliform

Dilutions (No/IO0OmJ) Dilutions*

HW+3 3796 2000 235
HW+4 1415 3500 134
HW+5 2030 3200 146
LW 3221 2200 213
LW+3 10377 800 586
Following'HW 20304 200 2346
Following LW 2335 6000 78
Following HW 22238 900 521

* Assuming all F.coliforms originatedfrom Newham STW (mean final effluent conc of4.69 x 10'/100ml) with no die
off.

From the above table it can be seen that the minimum dilutions to Grimes Bar occurred around
the end of the ebb tide with the residence time of the B.Globigii being longer than one tidal
cycle. The F.coliform dilutions show dilutions of approx. one order of magnitude less than the
B.Globigii dilutions.

The mean F.coliform concentration in the Newham effluent over the duration of the dosing
was measured to be 4.69 x 107100ml. This value is approx one order of magnitude less than
for the neap tide survey. Although it cannot be proved, the fact that the F.coliform and
B.Globigii data are approximately 1 log different and the Newham final effluent F.coliform
concentrations from the two surveys are similarly 1 log removed (approximately) indicate that the
final effluent F.coliform concentrations are actually nearer 4.69 x 106100ml (ie 1 log higher).
This would have the effect of increasing the F.coliform dilutions by 10 in the above table.

Near the confluence ofthe Fal and Truro estuaries (fixed site 1) a dilution 0f3957 was measured
at HW+4. The only other time dilutions <10000 were recorded was at the second LW after
cessation of the dosing (no measurements were made on the first LW). At this time the spores
and bacteria had become concentrated in the bottom layer of the water column. F.coliform
concentrations around LW were in the range 2500/100ml to 5200/100ml at depth.

A detectable impact from Newham STW was recorded in the Tresillian. Around LW, dilutions
as low as 687 were recorded at site 4 (near Malpas) and B. Globigii was detectable, at high
dilutions, for the remaining duration of the survey. F.coliform numbers peaked at 6000/100ml
(at LW) with most samples showing F.coliform concentrations in the mid hundreds

Further up-estuary near St. Clement (site 6) a dilution of 1506 was recorded on the flood tide
(LW+3), with B.Globigii being again detectable, at high dilutions, for the remaining duration of
the survey. In general, higher bacterial concentrations were measured than at site 5 (F.coliforms
generally around 1000 - 2000/100ml) probably due to the effect of Ladock Valley STW.



3.2.2 Ladock Valley STW Impact

The phage solution had a lower than expected concentration with the resultant effect of a mean
value in the final effluent ofonly 15/100ml. This was totally unsatisfactory to quantify the impact
of Ladock Valley STW A maximum of 1phage/lOOml was found in the plume. However, the
leading edge of the effluent as it advected down-estuary was tracked with the dye.

It can be seen that the dye passed the following points at the following times;

St. Clement at HW+3:25,
Confluence of Truro and Tresillian (at Malpas) at HW+4:30, and
Grimes Bar at HW+5 30.

The dye did not reach the Fal during the ebb tide. It is likely that the effluent from Ladock Valley
STW has a very small impact at Grimes Bar on spring tides as the dye patch had to be topped up
many times to keep it visible, for visual tracking, indicating the large number of dilutions the

effluent experienced.
3.3 Neap Tide Survey (8 Aug)
3.3.1 Newham STW Impact

This survey was undertaken in rainy and windy conditions. A strong S to SWIly wind may
well have affected surface water movement, impairing ebb tide surface flow from the estuary
and the results should be viewed with this in mind.

The spore dosing from the STW was completed with no problems encountered. A final
effluent mean concentration of 1.07 x 105was achieved. The individual results throughout the
dosing period did show a 1.9 log variation however. F.coliform final effluent concentrations
were approx. 1 log higher than the B.Globigii concentrations.

The difference between the spore stock solution concentrations and the final effluent
concentrations show that the average final effluent flow was 202 litres/sec, which is reasonable
for the size of Newham STW considering the prevailing wet conditions. Unfortunately SWW
were not able to supply final effluent flow records which they had agreed to do.

The dye patch tracking from Newham STW was successful with the dye patch initially tracked
up-estuary as the tide was still flooding at HW when the dye was released. The dye mainly pooled
around the Truro Flood Defence Gates but some did penetrate further north towards Truro.
Minimum dilutions in the dye patch were as follows;

15 at Truro Tidal Flood Defence Barrier (u/s of the discharge) at HW+0:.1.0—  —
_— - — - -202 Off Lambe Creek at HW+3:06
991 just past Malpas at HW+4:06
991 just past Grimes Bar HW +4:51
1691 near Old Kea at LW



The data shows gradual mixing of the plume through the water column with maximum
stratification around high and low waters.

At site 5, the closest site to the Newham discharge, dilutions remained very low between HW+2
and HW+4. The result of 10 dilutions at HW+4, with a salinity of only 4.5 g/kg, shows the large
effect ofthe effluent near LW after the majority o f the marine water had evacuated the local area.
On the following mid-flood 69 dilutions were recorded, and the next two HW periods showed
only 102 and 238 dilutions respectively. This indicates a marked and prolonged influence of the
discharge around this area. Very large F.coliform numbers (up to 2.4 x 106100ml) confirms the
generally low number of dilutions calculated from the B.Globigii values.

B.Globigii spores recorded in small numbers at site 3 (near Lambe Creek) at HW and HW+I are
probably due to contamination as the plume was not tracked to this location until approx. HW+3.
The results from HW+3 to LW all show Newham effluent dilutions of <100 with a minimum of
38 dilutions at HW+5. As for site 5 the subsequent HW dilution was low (49) but had increased
ten fold by the next HW to 465. F.Coliform results show that concentrations of 30000 -
50000/100ml are possible at both HW and LW.

The Grimes Bar site (site 2) showed dilute spore concentrations reaching this location at HW+4,
which is 50 minutes before the dye from Newham STW reached the site. However by HW+5
much lower diluted spores were present (345 dilutions) with dilutions one hour Fater, at LW, of
only 218. Both these figures are much lower than the plume sampling at this site which showed
dilutions closer to 1000. It can be hypothesised that the effluent near the front of the plume was
diluted to a much greater extent than that present behind the leading edge of the dye patch.
Subsequent sampling gave dilutions in the range 3963 - 5944, apart from the succeeding LW
where only 188 dilutions were recorded. This sample contained 12000 F.coliforms per 100ml,
the largest concentration recorded at this site. The highest concentrations of bacteria occurred at
the end of the ebb tide with a vast improvement at FTW. At all times surface dilutions were much
less than bottom dilutions. No bottom sample showed dilutions less than 3963.

The following table indicates the dilutions determined from the B.Globigii tracer data between
Newham outfall and Grimes Bar along with the respective Faecal coliform concentrations. The
B.Globigii dilutions were calculated using the highest concentration recorded at Grimes Bar at
each time, and therefore represent the least dilution.

Time (wrt HW) B.Globigii F. coliforms F.coliform
Dilutions (No/100ml) Dilutions'
HW+4 2378 840 4047
HW+5 345 3703 916
Lw 218 3400 1000
Following HW 5944 290 11724
Following LW 187 12000 283
Following HW 3962 20 17000

* Assuming alt F.cotifontis originatedfrom Newham STW (meanfinal effluent conc of 3.4 x 1(f/100ml) with no die

off
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The F.coliform dilutions show values between about 2 and 5 times that from the spore data. This
shows either (a) the effect of coliform die offonly, or (b) that Newham STW contributes between
20% and 50% of the F.coliforms at Grimes Bar on a neap tide. In reality there will have been
coliform mortality which will increase the above proportional effect of the Newham STW.

The dye patch from Newham STW did not reach site 1 (just above the Fal) by LW and this was
confirmed from fixed site sampling. Only small numbers of spores reached this site with maximum
impact on the second LW after the dye was released, with nearly 2000 dilutions calculated. This
value coincided with the highest F.coliform value recorded of 1190/100ml. This value was much
elevated from the majority of samples which mainly showed concentrations in the range 20-

80/100ml.

The fixed sites in the Tresillian (sites 4 and 6) show that effluent from Newham impacts on this
body of water, with a time lag of about tidal cycle to maximum impact. Dilutions did not fall
below 369.

3.3.2 Ladock Valley STW Impact

The concentrations of phage in the final effluent at Ladock Valley STW were much improved and
enabled the impact from the STW to be quantified for a neap tide.

Tracking of the dye patch released at HW showed an ebb tide excursion to a point just north of
Malpas in the Tresillian, somewhat short of Grimes Bar.

Dilutions as low as 10 were recorded in the upper Tresillian close to the discharge point but as
the plume reached St.Clement this had risen to 146 (at HW+3:43). About 750m further south this
had increased to 401 (at HW+5:20). At HW+6:16, approx. LW, the plume had nearly reached
Malpas with dilutions quantified at 2140.

F.coliform numbers decreased from 1590/100ml near the discharge to <200/100ml near Malpas.
The discharge from Ladock Valley STW is small and its limited impact on the Tresillian can be

seen in these figures.

Fixed site 6 (near St.Clement) showed dilutions from 1284/100ml at HW+4 with phage still
present in small numbers on the two subsequent HWs. Down-estuary, at fixed sites 4 and 2,
phage was recorded two LWs after phage dosing had ceased. It can be seen in the final effluent
figures from Newham STW (both surveys) that bacteriophage is present in the discharge itself.
It is debatable where the phage originated from (the dosing, Newham, Ladock Valley or Malpas

final effluent) so long after dosing ceased.

It was established that there was no impact on the Truro River during this survey..

3.3.3 Sediment Analysis Results

It must be noted that on both surveys no sediment B.Globigii analysis showed concentrations
>10/g. From this we can be sure that sediments are not a sink for the spores and any reductions
in concentrations from the final effluents are the results of dilution alone.

11



3.4 F.coliforms at Grimes Bar

Dilution data from the two surveys can be used to give a first approximation of F.coliform
concentrations in the water at Grimes Bar if only Newham STW influences concentrations at
this location. The following surface concentrations are based on a 12'A hour discharge from
Newham STW with an assumed final effluent quality of 3 x 106100ml, and assume no
bacterial decay:

4.0

1)

2)

3)

4)

5)

Time F. Coliforms (No/100ml)
Neap Spring
HW +3 790
HW+4 1262 2120
HW +5 8696 1478
LW 15957 1286
LW+3 231
HW 757 148

CONCLUSIONS

The effluent plume from Newham STW reaches Grimes Bar at approximately HW +4
on springs and HW +5 on neaps.

At Grimes Bar minimum dilutions of Newham STW effluent occur on the late ebb to
LW (HW+4 to HW+6) with measured worst case (values) of approximately 200 on
neaps increasing to about 1400 on springs. These minimum dilutions occur at the
surface and at the bed dilutions are even greater due to stratification and buoyant plume
advection.(Dilution factor—Concentration of spores or bacteriophage in the final
effluent / concentrations of spores or bacteriaphage at the sample points).

The residence time of effluent released from Newham STW in the Truro and Tresillian
estuaries is greater than one tidal cycle on both spring and neap tides. The actual
dilutions occurring at Grimes Bar will therefore tend to be less than those measured.

The Ladock Valley discharge did not impact directly on Grimes Bar on the neap tide
survey and was highly diluted when it reached Grimes bar on the spring tide survey.
However, the phage dosing did not prove to be a particularly successful method.

The shellfish at the various beds in the Truro and Tresillian estuaries have not been
assessed, as the relationship between Faecal Coliform levels in shellfish and the overlying
water quality is not clearly understood. The Newham STW discharge is the major
discharge affecting the water quality in the vicinity of the shellfish beds.

No data collection on the levels of spores or Faecal Coliforms in shellfish was undertaken
in this study.

12



5.0

1)

2)

3)

4)

RECOMMENDATIONS

Further work is undertaken to assess the impact of Ladock Valley STW on the Truro and
Tresillian estuaries.

The impact of the discharges from both Newham and Ladock Valley STW's is modelled,
to assess the significance of the long residence times of effluent in the Truro and Tresillian

estuaries.

Further work on the flushing time of the Newham STW discharge should be undertaken
to validate the results obtained from the modelling.

Further work is required to evaluate the relationship between bacterial levels in shellfish

and the overlying water quality. If further long-term spore work is undertaken for the
Newham STW, data on the levels in shellfish should also be obtained.

13
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Table i: Predicted Tide* (Truro),

lu

July 4

July 5

tidal
Sute

a mm
Time Hcigfil
(<IMn . fmAOD)
h
Dries, apart f -omriver water
07:43 3.4
Dries, apart1bm river water
20:00 3.6
Dries, apart t tun river water
08:32 33
Dries, apart 1tun river water
20:47 35
i)
|
1

= -

Table2: ActMty and EquipmentLfat"pHngT Tdeftyrcy,

Ne”BKmd VadPSfcact
Spring Tide 4thJuly 1996
Activity Personnel 1 Vessel
B. Globigii dosing Mark Walton (CAI) n‘a
Dye Release #e na
Phage dosing Bill Loxton (DAI) itfa
Dye Release mm na
Final Effluent & Thro Sampling Martin Dymond (CAS) na
Water Sampling Mart Jacob (CAS) 6.0 mRIB
(iftes 1,3 St 5) Tim Geatchcs (CAI)
Sediment Sampling o
(sites 1,3 ft 3)
Water Column Profiling .

(shea 1,3 A 5)

Water Sampling
(sites 2,4 & €))

Sediment Sampling
(sites 2,4 & 6))

Water Cohtnm Profiling
(sites 2,4 & 6))

Water Sampling
(all sites)

Sediment Sampling
(ail sites)

Water Column Profiling
(eOsites)

Dye Patch Tracking

Dye Patch Sampling

Dye Patch Profiling

River Gtuging

CAL+Gjnwill Area Investigations
CAS *Cornwall Area Survey

CAH - Cornwall Area Hydrometric*
DAl - Devon Area Investigations
RTW *Regional Tidal Water*

Pete Bluett (CAS)
Eric Darbyshin (RTTV).

54 mRIB

Peter Long (CAT)
Pete Scobie (CAS)

4.65 mRIB

JeffHeadon (CAS)
Pud Salmon (RTW)
Dave Smrﬁth (CAS)

4.65 mRIB

Jeff Tiytor (CAH) na

....Chris Ridao CAHI

Equipment Used
Watson Marlow Perislaltic Eump

Fluorescein Dye
Watson Mariow Peristsltic Pump
Rhodamine Dye
M
Standard EA sampling equipment

Hydrobios Depth sampler and
standard EA sampling equipment

Van Veen Grab
Hydrolab H20

Hydrobio* Depth sampler and
standard EA sampling equipment

Eckman Grab
Hydrolab H20

Hydrobios Depth sampler and
standard EA sampling equipment

« Eckman Grab

Hydrolab H20

Differential Global Positioning
System

Standard EA sampling equipment
Hydrolab H20

Braystokc 002 Current, Meter

Timescale (see tabled)
AH

B
A-H
B

AH

AlLK&L

Comments

; Sample* at G A H mined due
to insufficient depth for bo*t






Table 3: Newham and Ladock Valley Impact Assessment
Spring Tide - 4th July 1996

Activit\ Location LW HW

A B
Spore Dosing Newham S1\WV mmmm
Phage Dosing Ladock Outfall

Effluent Monitoring Newham & Ladock STW'’s

Dve Injection & Tracking

Water Sampling & Profiling Sites 1.23 & 4

Water Sampling & Profiling Sites 5 & 6

Sediment Sampling Sites 1.23 & 4

Sediment Sampling Sites 5& 6 @ -————-

HWH
c

HW+2
D

HW+3
E

hw+4 Wm
F G
mmmm

LW
H

LW-3

HW

LW

HW






Table 4. B.Globigii Dosing Data, Spring Tide Survey, 4 July

TIME (GMT) FLOW(m!s/min)

Date: 4/7/96
02:00
02:46
03:46
04:46 -
05:46
06:46
07:45
08:30
09:41
10:45
11:49
12:57
14:01

Mean

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

. 10.0

B.GLOBIGII

(no./ul)

1.21E+06
1.43E+06
1.19E+06
1.39E+06
1.30E+06
1.28E+06
9.50E+05
7.90E+05
1.17E+06
1.08E+06
1.38E+06
1.41E+06
3.10E+06

1.4E+06

FLUX
(no/sec)

2.02E+08
2.38E+08
1.98E+08
2.32E+08

_2.17E+08

2.13E+08
1.58E+08
1.32E+08
1.95E+08
1.80E+08
2.30E+08
2.35E+08
5.17E+08

2.3E+08

Table 5. Phage Dosing Data, Spring Tide Survey, 4 July

TIME (GMT) FLOW(mIs/min)

Date: 04/07/96
01:45
02:45
03:45
04:45
05:45
06:35
07:35
08:40
09:40
10:40
11:50
12:55
13:55

Mean

8.3
83
8.3
8.3
8.3
8.3
8.3
8:3
8.3
8.3
8.3
8.3
8.3

8.3

PHAGE
(PFU/ul)

2.64E+03
4.00E+03
1.29E+04
9.64E+03
6.64E+03
4.10E+04
4.60E+04
2.90E+04
4.00E+04
4.20E+04
1.35E+04
1.22E+04
1.39E+04

2.10E+04

. FLUX
(PFU/sec)

3.67E+05
5:;55E+05
1.79E+06
1.34E+06
9.22E+05
5.69E+06
6.39E+06
4.03E+06
5.55E+06
5.83E+06
1.87E+06
1.69E+06
1.93E+06

2.92E+06



T«Mc6: Newham STW Final Effluent Data, Spring Tide Surrey, 4 July

ME (GMT) TEMPERATURE

01:40
02:40
03:40
04:40
05:40
06:40
07:40
08:40
09:40
10:45
11:45
12:50
13:55

Mean

*°K

16.21
15.90
16.20
15.80
16.10
16.20
16.20
16.40
16J0
16.70
16.80
16.90
17.20

16.38

SOLIDS
(me/1)

PHAGE

(PFUAnI)

30
24
20
32
17
14
12

mmu:mcolj

14.92

B.GLOBIGII
(noJIOOmI)

<10.00
4.50E+05
5.90E-MJ5
7.50E+05
2.90E-K)5
2.50E+05
<10.0
<10.0
<10.0
<10.0
<10.0
<10.0
<10.0

4.66E+05
2:40to 6:40
Only

Table 7: Ladock Valley STW Final Effluent D tta, Spring Tide Survey, 4 July

WE (GMT) TEMPERATURE

01:50
02:50
03:50
04:50
05:50
06:50
07:55
08:55

09:55
10:55
12.-00
13:05
14:05

Mean

c

16.00

16.20
16.10
16.40

16.50
16.40
16.40
16.90
17.00

16.43

SOLIDS
(mg/1)

20.0

18.0
11.0
251.0
103.0

57.0
125.0

63.0
83.0

79.00

PHAGE
(PFU/mI)

15.20

B.GLOBIGII
(no7100ml)

<10.00

<10.00
<10.00
<10.00
<10.00

<10.00
<10.00
<10.00
<10.00
1.35E+05

1.35E+04

FISTREP

. (noVIOOml)

9.00E+04
5.20E+04
5.00E+04
3.40E+04
4.00E+04
8.00E+04
1.70E+04
1.00E+04
3.90E+04
2.20E+04
4.10E+04
3.00E+04
2.30E+04

4.06E+04

F/STREP
(noilOOmI)

2.50E+04

8.50E+03
2.30E+04
1.00E+05
4.20E+05

4.10E-KJ5
2.10E+07
4:30E+05
3.60E+07
6.00E+07

1.18E+07

F/COLI
(noyiOOml)

9.60E+05
8.00E+04
8.40E+05
4.80E+05
6.00E+05
4.80E+05
3.30E+05
2.40E+05
4.00E+05
2.80E+05
6.50E+05
3.60E+05
4.00E+05

4.69E+05

F/COLI
(noNOOmI

6.00E+05

 2.00E+05
7.20E+05
2.40E+07
3.80E+07

3.60E+07
1.40E+08
4.00E+07
1.20E-K)8
1.20E+08

5.20E+07

COMMENTS

No discharge .
No discharge
No discharge

Tanks cleaned out prior to
sample being taken



TIME DEPTH TEMFERATURK . SOLIDS SALINITY PHAGE GLOBIGII

P/STREP P/COLI No of DihitfoRS
(g/fcs) (PFU/m!) (no/lIOOmI) (noVIOOml) (noVIOOm) From Newham STW
07:47 Surface . 15.35 28.00 31.00 <1.0 3600 10000 72000 130
07:48 Mid depth i 13.23 17.00 33.00 <1.0 1073 5000 36000 435
07:49 Bottom i 15.24 16.00 33.00 <1.0 240 2100 16000 1946
08:52 Surface | 15.38 L] 8.00 3Z40 <1.0 827 2900 40000 565
08:57 Bottom i 15.37 41.00 34.60 <1.0 670 3300 15000 697
\2

10:08 Surfacc | 15T0 18.00 31.50 <1.0 320 140 2800 1459
10:47 Surface 1 15.60 16.00 3110 . <1.0 <1.0 80 800
10:48 Bottom . 15.62 14.00 32.30 <1.0 10 150 2000 46700

)
11:47 Surface i 15.93 20.00 31.60 <1.0 240 140 2200 1946

[
12:20 Surface | 16.34 31.00 31.60 <1.0 260 130 1780 1796

f
13:46 Surface i 16.25 11.00 30.90 <1.0 250 10 1250 1868
13:43 Mid depth ] 16.20 14.00 31.50 <1.0 230 20 940 2030
13:49 Bottom 1 15.87 39.00 32.10 <1.0 173 20 870 2699

il
Note: No. ofdilutionsfrom Newham STWhbased on mean B.Globigii concentration InFinal Effluent between 02:40 and 06:40 GMT o0 f4.67x10*5/100ml

Table 9: Ladock Valley STW Dye Patch Sampling Data, Spring Tide Survey, 4 July

TIME DEPTH TEMPERATURE SOLIDS SALINITY PHAGE GLOBIGI! FISTREP F/COLI No of Dilutk
[ @ (my'T) (gfcg) (PFU/mt) (no./100ml) (no./100m1) (no./100ml) From Newham
]
08:22 Surface 1 1545 11.00 29.10 <1.0 <10 200.00 5000.00
§
09:22 Surface EEX 15.00 27.80 <1.0 <10 240,00 1800.00
09:23 Bottom 15.45 32 30 1 <10 320 2400
<1
10:28 Surface I 1599 23.00 29.20 <1.0 <10 110.00 960.00
10:29 Bottom i 16.00 44.00 30.00 1.00 <10 160.00 2000.00
11:25 Surface ' 16.20 38.00 29.70 <1.0 <1.0 180.00 1080.00
11:27 Bottom L 50.00 29.70 <1.0 <10 130.00 1230.00
12:04 Surface . 1640 48.00 29.40 <1.0 <10 80.00 1280.00
12:06 Bottom ( 1638 55.00 29.60 <1.0 <10 130.00 1210.00
12:38 Surface | 1646 28.00 30.10 <1.0 350.00 330,00 1230.00 1334
12:39 Mid depth i 16.44 33.00 30.50 <1.0 470.00 400.00 5000.00
12:40 Bottom 1 16.39 67.00 30.70 <1.0 390.00 300.00 3900.00 1197
|
1317 Surface 1 1664 23.00 30.50 <1.0 240.00 20.00 1450.00 1946
|
14:12 Surface '1 17.00 30.30 <1.0 155.00 50.00 142000 3013
14:10 Mid depth %6 19.00 30.70 <1.0 280.00 30.00 930.00 1668
14:14 Bottom J 1602 13.00. 31.80 <1.0 320.00 100.00 2000.00 1459

Note: No. of dilutionsfrom Newham SIW”basedon mean B.Globigii concentration in Final Effluent between 02:40 and 06:40 GMT of 4.67x10*5/100ml
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Table 10: Newham STW Dye Patch Profiling Data, Spring Tide Survey, 4 July

DEPTH (m)

0.1
1.0
2.0
3.0

0.1
1.0
2.0
3.0

0.1
0.5

0.1
1.0
2.0
3.0

. 01
0.5

0.1
0.5

TIME (GMT)

07:48:30

08:52:30

10:08:00

10:47:50

11:47:50

12:20:50

13:46:50

TEMPERATURE
°c

15.35
15.20
15.23
15.24

15.38
15.37
15.37
15.37

15.70
15.70

15.60
15.65
15.64
15.62

15.93
15.95

16.34
16.40

16.28
16.28
16.20
16.20
16.20
15.90
15.87

SALINITY
(g/kg)

31.0
32.7
33.0
33.0

324
324
325
32.6

315
315

321
32.3
32.3
32.3

31.6
31.6

31.6
31.8

30.9
31.6
31.6
31.8
32.0
321
321

D.O

(% aat)

102.3
102.0
101.4
101.3

106.3
106.3
106.2
106.1

106.4
105.6

106.1
104.6
104.7
105.3

107.2
106.3

110.4
110.0

113.1
112.9
111.0
110.1
108.7
107.8
107.7

able 11: Ladock Valley STW Dye Patch Profiling Data, Spring Tide Survey, 4 July

DEPTH (m)

TIME (GMT)

08:22:00

09:22:00

10:28:50

11:25:30

12.-04:20

12:38:10

13:17:00

14:12:00

TEMPERATURE
°c

15.45
15.38
15.36

15.63
15.48
15.45
15.45

15.99
15.92
16.00

16.20
16.22
16.24

16:40
16.38
16.38
16.39

16.46
16.39
16.44
16.39

16.64
16.67
16.58

16.78
16.67
16.62
16.40
16.02

SALINITY
(9/kg)

29.1
29.3
29.4

27.8
29.0
29.2
30.0

29.2
30.0
30.0

29.7
29.6
29.7

29.4
29.6
29.6
29.6

30.1
30.4
30.5
30.7

30.3
30.4
30.4

30.3
30.5
30.7
31.2
31.8

D.O
(*/o sat)

93.8
92.9
89.8

95.8
91.3
90.2
85.1

95.5
94.7
96.0

100.2
99.0
98.9

99.8
99.3
99.5
99.3

100.4
100.4
100.2
100.3

104.3
104.2
103.7

108.3
106.3
105.5
104.2
102.8

TURBIDITY
(ftu)

1.1
10.6
14.8

184
11.8
11.8
9.6

18.1

13.2
13.7
12.7

29.2

47.8

21.7
24.8
16.0
17.2
154
131
10.3

TURBIDITY
(ftu)

6.3
148
15.2

21.0
134
17.8

254
38.5
36.4

27.0
37.9
>50

40.7
38.3
44.1
44.9

23.9
26.3
38.0

22.3
38.4
104.0

16.6
39.7
36.9
34.2
29.6

COMMENTS

Leading fluorescein edge

Truro leading edge

Wind:WSW 14 knots

Truro profile.

Truro profile in green
patch.

Truro profile in green
patch

Truro profile
Wind:9-11 kn Westerly

Truro green patch
just before Fal.

COMMENTS

Tresillian

Tresillian leading edge.

TresiUian Profile.
Wind:5-11 knots Westerly

Tresillain profile in
rod patch

Tresillian patch
Wind:9-12 knots

Tresillain patch

Dye spread out across
river.

TrestlHan profile.

Tresillian patch
Spread out over width
of estuary.



2z #M hauJMI

TIDE TIME

Date: 04/07/96
LW

HW

HW+]

H\V-2

HW+3

HW+4

LW+3

H\WV

Date: 05/07/96

LW

HW

TIME (GMT) j  DEPTH

00:45
00:50
00:55

08:11
0s:13
08:15

09.13
09:11
09:15

11:22
11:26
11:31

11:21
11:23
11:25

17:31
17:33
17:35

19:50
19:55
20:00

02:45
02:50
02:55

08:25
08:30
08:35

| Surfacc
| Mid depth
| Bottom

1  Surface
j  Mid depth
| Bottom

] Surface
| Mid depth
jl Bottom

Surface
Mid depth
Bottom

S —

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

- — .

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

—

§

| Surface

a Mid depth
Bottom

WY REL Vg S™Yirg IS ey,

GLOBIGII IN

SEDIMENTS (Noig)

<10.00

<10.00

<10.00

<10.00

TEMPERATURE
*C

*13.60
15.68
15.60

14.83
14.35
1427

15.05
1453
14.44

15.62
15.38
15.36

15.62
15.37
15.36

15.52
15.14
1496 -

1474
14.52
1457

15.87
15.99
15.75

1491
1441
14.35

iconcentration in Final Efflutnt bftwttn 02:40 and 06:40 GMT 0 f4.67x10*5/100ml

SOLIDS
(mg/3

15.00
22.00
28.00

6.20
860
13.00

11.00
9.90
12.00

18.00
25.00
32,00

12,00
28,00
22,00

12.00
14.00
42.00

9.40 .
10.00
. 10.00

u.00
9.10
19

6.30
9.80
11.00

SALINITY
(g/kg)

31.80
32.00
32.30

33.70 .
34.20
34.30

33.00
34.00
34.00

32.60
32.90
33.00

32.60
32.90
33.00

33.50
33.80
34.10

34.00
34.60
34.60

31.10
32.10
32,6

33.80
3450
34.50



PHAGE GLOBIGD F/STREP F/ICOU COMMENTS NoofDilutlom

(PFT1/m!) (noJIOOmI) (no./100m?) (noyiOOml) From Newham STW

<10 <1.0 420 5200

<10 <10 400 4000 .

<10 <10 350 4900

<10 <10 60 280

<10 <10 70 30

<10 <10 10 70

<1.0 <10 30 300

<10 <10 20 160

<1.0 <1.0 20 150

HW+2 Data Inaccurate

<10 38 110 1530 12289
<10 43 160 880 10860
<1.0 9 *60 720 51889
J
<10 118 30 640 ! 3958
<10 96 - <10.00 270 ' 4865
<10 70 10 440 ! 6671
<1.0 5 10 160 93400
<10 1 10 230 467000
<10 <10 20 140 1
<10 2 80 60 233500
<10 <10 40 20
<10 1 . 40 40 467000
<1.0 17 270 650 ! 27471
<10 65 280 2500 7185
<10 58 240 3400 8052
<10 16 20 410 i 29188
<10 2 to 80 | 233500
<10 5 10 90

93400



*

‘Able 13: Fixed Site 2 (OfT Grimes Bar) Sampling Data, Spring Tide Survey, 4 July

TIDE TIME
Date: 04/07/96

LW

HW

HW+1

HW+2

HW+3

m\>4

HW+5

LW

LW+3

HW

Date: 05/07/96
LW

HW

.Vote: .Vo. ofdilutionsfrom Newham STM'based on mean B.Globigii concentration in Final Effluent between 02:40 and 06:40 GMT 0f4.67x10*5/100ml

TIME (CMT)

01:15
01:20
01:25

08:01
08:04
08:06

09:02
09:04
09:06

10:02
10:04
10:06

11:04
11:06
11:12

12:02
12:04
12:06

13:02
13:04
13:06

15:12
15:14
15:16

16:59
17:04
17:06

20:35
20:40
20:45

03:00
03:05
03:10

08:45
08:50
08:55

DEPTH

Suifacc
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Suifacc
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface .

Mid depth
Bottom

GLOBIGII IN
SEDIMENTS (No./g)

<10.00

<10.00

<10.00

<10.00

<10.00

TEMPERATURE
°c

15.82
15.83
15.80

15.10
14.80
14,70

15.10
15.00
14,40

15.50
15.30
15.40

15.80
15.60
15.60

16.10
16.00
16.10

16.70
16.50
16.30

17.13
16.38
16.19

16,10
15.70
15.50

15.33
14.93
14.78

16.54
16.37
16.18

15,15
14.81
14.74

SOLIDS
(mg/3y

21.00
24,00
36,00

12.00
15.00
20,00

11.00
11.00
9.00

16,00
23.00
27.00

31.00
31.00
35.00

29.00
31.00
34.00

148.00
37.00
55.00

211.00
21.00
22.00

19.00
23.00
92.00

13.00
9.90
10.00

8.30
19.00
15,00

9.90
13.00
17.00

SALINITY
(gfi<g)

30,00
30.00
30,90

33.40
33.90
34,00

33.40
33.60
34,00

32.20
32.70
32.90

32,00
32.30
32.40

31.10
31.50
31.50

30.00
30,40
31.30

28.10
30.80

31.30

33.00
32.80

33.40

33.60
34,30
34.40

27.50
30.50
31.70

33.20
34.20
34.20

PHAGE
(PFU/mI)

<10
<10
<1.0

<1.0
<10
<10

<1.0
<10
<10

<10
<1.0
<10

<10
<10
<10

<10
<10
<10

<10
<10
<10

<10
<10
<10

<1.0.
<10
<10

<1.0
<10
<10

<1.0
1.00
<1.0

<10
<1.0
<10

GLOBIGII
(no./100ml)

<1.0
<1.0
<1.0

<10
<1.0
<10

<1.0
<10
<1.0

<10
<10
|

<10
123
81

330
141
41

<1.0
220
230

<1.0
145
100

36
45
<1.0

23

200
136
95

21

FISTREP
(no./IOOmI)

470
600
440

90
70
30

50
90
30

90
110

230

230
110
120

260
170
140

120
90
70

50
40
40

130
80
140

400
740
400

50
30
20

F/CcOLI
(no./200ml)

5500
6200
3900

560
450
250

810
1030
480

760
720

2000

3500
2600
2200

3200
2200
1600

2000
2200

1080

800
600

720

200
120
50

5600
6000

= 3500

900
240
150

COMMENTS

No of Dilutions
From Newham STW

467000

3797
5765

1415
3312
1390

2123
2030

(3221
14670

112972
10378

120304
233500
233500

2335
3434
4916

22238
77833
77833



TIDE TIME
Dale: 04/07/96

L\V

H\V

H\V*1

HW+2

HW+3

HW-4

LW+3

H\V

Dalt: 05/07/96

LW

H\V

mVow: .Vo. o/ dilutionsfrom S'ewham S7~IVbased on mtan B.Globigii concentration in Final Effluent between 02:40 and 06:40 GMT 0f4.67x10*5/100ml

TIME (GMT)"

01:40

07:51
07:53
07:55

08:45
08:41
08:39

10:51
10:53

11:55

17:11
17:13
17:15

2055
21:00
21:05

03:20 !
09:05 i

09:10
09:15 1

DEPTH GLOBIGII

SEDIMENTS (No./g)

Surfacc <10.000

Surfacc
Mid depth
Bottom

Surface
Mid depth
Bottom

Surfacc
Bottom 10.00

Surface

Surface
Mid depth
Bottom

Surface
Mid depth

Bottom <10.00
Surface

Surface
Mid depth

Bottom <10.00 ,

IN

TEMPERATURE
#e

14,74

15.14
15.09
15.07

15.29
15.18
15.17

15.76
15.77

16.42

15.98
15.98
15.72

15.70
15.61
15.39

16.38
1541

15.43
15.25

SOLIDS
(mg/3

76.00

14,00
19.00
15.00

9.20
15.00
15.00

17.00
29.00

26.00

32.00
43.00
103.00

7.50
6.30
9.90

24.00
10.00

12.00
11.00

SALINITY
(9/kg)

26.70

32.80
33.20
33.30

32.80
33.10
33.20

30.90
31.10

30.10

32.20
32.20
32.60

32.80
33.60
33.70

27.00
32.40

33.10
33.60

PHAGE
(PFU/mI)

<10

<1.0
<1.0
<1.0

<1.0
<1.0
<1.0

<1.0
<1.0

<10

<1.0
<1.0
<1.0

<10
<1.0
<1,0

<10
<10

<10
<10

GLOBIGII
(no./100ml)

<1.0
<1.0
<10

490
620

530
60
580
82
49
20
191
28

19
14

FISTREP
(no./IQOmI)

2400

50
30
90

80
70
110

420
60

60
30
170

240
30
50

2000
40

80
40

F/cOoLI
(no./1I00mI)

19000

840
580
390

1000
880
1000

7000
2600

720
2300
1570

400
350
200

10000
1090

520
620

COMMENTS
iL
i

HW+2 Data iInaccurate

No of Dilutions
From Newham STW

953
753

7783
805
5695

9531
18680
23350

2445
16679

24579
33357



Tfble 15: Fixed Site 4 (Tresillian Estuary upstream of Malpas) Sampling DaU, Spring Tide Survey, 4 July

TIDE TIME
Date: 04/07/96

LW

HW

HW+1

HW-t-2

HWt3

HW-4

HW*S

LW

LW+3

HW

Dale: 05/07/96

LW

HW

Note: No. ofdilutions from Xevtham STW bated on mean B.Globigii concentration in Final Effluent between 02:40 and 06:40 GMT cf4.67x10*5/100m|

TIME (GMT)

01:50

07:42
07:44
07:46

08:42
08:44
08:46

09:52
09:54
09:56

10:52
10:56

11:52
11:56

12:52

14:02
14:04
14:06

17:12
17:16

21:15
21:20
21:25

03:30
09:25

09:30
09:35

DEPTH

Surface

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Bottom

Surface
Bottom

Surface

Surface
Mid depth
Bottom

Surface
Bottom

Surface
Mid depth
Bottom

Surface

Surface
Mid depth
Bottom

GLOBIGII IN
SEDIMENTS (No./g)

<10.00

10.00

<10.00

<10.00

<10.00

TEMPERATURE
«C

15.30

15.20
15.10
15.10

15.30
15.20
15.20

15.50
15.50
15.50

15.80
15.70

16.30
16.30

16.80

17.90

16.30
15.90

15.39
15.46
15.40

16.54
1551

15.33
1531

SOLIDS
(mg/y

52.00

13.00
10.00
17.00

10.00
9.20
14.00

38,00
53.00
22.00

31.00
128.00

60.00
285.00

24.00

34.00

26.00
126.00

8.30
<6.0
7.10

24.00
9.90

15.00
21.00

SALINITY
(9/kg)

21.30

33.00
33.30
33.30

33.10
33.20
33.20

31.90
32.20
32.30

32.00
32.10

30.00
30.00

25.00

17.60

31.90
32.40

32.50
33.30
33.50

26.00
32.60

33.40
33.40

PHAGE
(PFU/mI)

<10

<1.0
<1.0
<10

<10
<1.0
<1.0

<1.0
<1.0
<1.0

<1.0
<1.0

<10
<1.0

<10

<10

<1.0
<10

<10
<10
<10

<10
1.00

<10
<1.0

GLOBIGII
(no./IOOmI)

<10
<10
<1.0
‘<10
<1.0
<10
<1.0
<1.0
<10
<10

<10
<1.0

<10
<10

410

680

118
91

22
14
30
48

30
32

FISTREP
(no/lOOmI)

600
130
80
90
90

100
130

90

140
100

350

1

40
60

10
30
260

400
720

80
60

F/COL1
(no./100ml)

3600
860
670
560
890

610
1000

600

1500
1800

5300

6000

800
1350

300
270
190

5000
460

1010
860

COMMENTS

No of Dilutions
From Newham STW

1139

687

3958
| 5132

21227
33357
1 93400

| 15567
J 9729

| 15567
14594



TIDE TIME
Date: 04/0796

HW

hw-i

hw *2

HW---3

H\Vr4

LW-3

HW

Date: 05/07/96
HW

Xote: Mo. ofdilutionsfrom Sewham STIV based on mean B.Globigii concentration in Final Effluent between 02:40 and 06:40 GMT o f4.67x10*5/100m|

5(Si"W Brner)

TIME (GMT) DEPTH
07:31 Surface
07:37 Mid depth
07:4] Bottom
03:32 Surface

Mid depth
08:35 Bottom
11:30 Surface
13:00 Surface
17:02 | Surface
21:35 Surface
21:40 Mid depth
21:45 ! Bottom
09:45 ! Surface
09:50 i Mid depth
09:55 Bottom

D atAAAAg TIdeAPAP, 4

GLOBIGII IN
SEDIMENTS (NoJg)

<10.00

<10.00

<10.00

Table 17: Fixed Site 6 Sampling Data, Spring Tide Survey, 4 July

TIDE TIME
Date: 04/07/96

HW

HW-]

HW+2
HW+3
mu
LW*3
HW

Date: 05/07/96
HW

S'ote: \ b. ofdilutionsfrom tfewham STW based on mean B.Globigii concentration in Final Effluent between 02:40 and 06:40 GMT 0f4.67x10*5H 00mI

TIME (GMT) DEPTH
i
07:32 Surface
07:34 1 Mid depth
07:36 Bottom
08:38 | Surface
08:34 1 Mid depth
08:36 Bottom
J
11:14 1 Surface
m 0824 | Surface
17;00 Surface
22:.00 1 Surface
22:05 Mid depth
22:10 Bottom
) |
10:05 | Surface
10:10 1 Mid depth
10:15 Bottom

GLOBIGII IN
SEDIMENTS (No./g)

<10.00

<10.00

<10.00

TEMPERATURE
°c

15.23
15.23
15.22
15.32

15.25

16.50

17.20

17.50

16.21
16.05
16.01

15.65
15.46
15.45

TEMPERATURE
scC

15.30
15.30
15.30

1550

15.30
15.30

16.70
17.20
17.30
15.99
15.70
15.61

15.99

15.90
15.70

SOLIDS
(mg/1)

18.00
1400
18.00
14.00

1300

108.00
257.00
45.00
7.10
23,00
7.90

7.50
11,00

SOLIDS
(ma/l)
15.00
16,00
16.00
11.00

13.00
12.00

42.00
566.00
36.00
15.00
27.00
29.00

12.00

15.00

SALINITY

(9/kg)

32.40
32.50
32.80
31.60

32.80

5.30

4.60

29.60
32.00
35.50
32,60
32.40

33,00
33.00

SALINITY

(97kg)

32.30
32,60
32,60

32,20

32.50
32,60

5.10

3.0
30,20
32.40
33.10
33.20
3110

31.80
32.30

PHAGE
(PFU/mI)

<10
<1.0
<10
<1.0

<10

<10
<10
<10
<10
<10
<10

<10
<10

PHAGE
(PFU/mI)

<10
<1.0
<1.0
<10

<1.0
<10

<10
<1.0
<10'
<10
<10
<1.0

<10

<10

GLOBIGII
(no./IOOmI)

<10
5
4
270

13

440
6500
230
60
46
39

31
25

GLOBIGII
(no./IOOmI)

<10
<10
<10
<10

<10
<10

310
290
33
34
69

39

FISTREP
(no.l00Oml)

160
100
290
410

390

260
12300
10
130
50
50

60
60

F/STREP
(no./100ml)

200
210
200
no

210
220

240

40
340
130
50
)

140

F/COLI
(no./I00ml)

2300
880
1210
3400

2600

2000
70000
1500
420
420
750

600
540

F/COLI
(no./100mI)

1010
1520
1400
1800

1530
1480

2200

1790
5000
800
250
1160

1620

COMMENTS

Too shallow,No sample'!

HW+2 Data Inaccurate 1

No sample

1
COMMENTS
|

i

HW+2 data inaccurate

1

No sample taken

No of Dilutions
From Newham STW

93400

116750

1730

35923

1061

72

2030

7783

10152

11974

15065
18680

No of Dilutions
From Newham STW

1506
1610
14152
13735
6768

11974



Table 18: Fixed Site 1 (Upstream of Confluence with the F»| Estuary) Profiling Data, Spring Tide Survey, 4July

TIDE TIME TIME (GMT) DEPTH (m) TEMPERATURE  SALINITY D.0 pH TURBIDITY COMMENTS
Date: 04/07/96 (psu) (V. sat) (Tta) =
LW 00 45 0.1 15.60 31.8 99.3 7.99 427

1.0 15.68 31.8 98.4 8.01 290
4gn -t 3179 98.9 8.02 29.4
3.0 15 69 32.0 99.2 802 325
4.0 15.68 32.0 99.4 8.02 385
5.0 15.68 32.0 99.6 8.03 45.0
6.0 15.66 32.1 100.3 803 445
7.0 15.62 32.2 100.9 804 38 5
8.0 15.61 32.2 101.2 8.04 25.6
9.0 15.60 323 101.3 8.04 222
HW 08:10 0.1 14 83 33.7 100 2 8.09 120 -
1.0 14.75 33.8 99.8 8.09 12.0
2.0 (4.61 340 98.1 808 12.0
3.0 14 53 34.1 94.6 8.07 120
40 14.42 34.2 93.2 807 12.0
5.0 14 39 34.2 90.5 807 12.0
7.0 14.30 343 31.2 8.06 130
90 14.28 34.4 900 8.06 120
11.0 14.26 34.3 89.1 806 120
13.0 14.27 343 89.3 806 10.0
HW+1 09:03 0.1 15.05 33.0 102.3 8.10 40
1.0 14.99 331 101.2 8.10 5.0
2.0 14,94 33.1 ' 100.0 8.10 4.0
3.0 14.81 33.6 96 7 809 50
5.0 14.60 33.9 93.5 8.07 4.0
7.0 14,53 34.0 92.8 8.07 4.0
9.0 14 51 34.0 92.1 8.07 3.0
u.o 14.44 34.0 91.5 8.07 4,0
HW+2 10:17 0] 15.27 32.8 102.4 8.10 15.0
1.0 15.23 32.9 1004 8.09 15.0
2.0 15.12 33.0 98.8 809 15,0
3.0 15.12 33.0 97.9 8.08 15.0
5.0 15.03 33.2 95.5 808 130
7.0 14.99 33.5 94.6 8.08 11.0
9.0 14.94 33.6 94,7 8.08 10.0
11.0 14.92 33.6 95.0 8.07 130
HW+3 n2 01 1562 326 103.9 8.09 20.0
1.0 15.49 32.8 101.3 808 230
2.0 15.40 32.9 99.1 8.08 28.0
3.0 15.37 328 98.7 8.08 29.0
50 15.38 32.9 97.9 8.08 32.0
7.0 15.37 32.9 97.6 8.08 32.0
9.0 15.36 33.0 99.5 8,09 32.0
HW+4 1210 0.1 15.80 31.6 102.4 8,08 25.0
10 15.70 31,7 100 6 8,08 27.0
2.0 15.62 31,8 99.4 8.08 33.0
3.0 15.61 31.9 98.7 8.08 33.0
5.0 15.60 32.3 98.0 8.08 26.0
7.0 15.61 32.3 97.7 8.08 25.0
9.0 15.59 32.5 99.9 8.08 40.0
LW+3 17:30 0.1 15.52 335 111.0 8.15 17.0
1.0 15.50 33.6 111.4 8.16 17.0
2.0 15.36 33.8 109.7 8.14 17.0
3.0 15.31 338 109.9 8 1S 17.0
5.0 15.14 338 108.3 8.13 18.0
7.0 14.97 34.0 104.8 8.13 29.0
9.0 14.96 341 103 8 8 12 30.0
11.0 14.96 34 1 103.5 8,12 35.0
HW 19:45 0.1 14.74 34.0 110 6 8 15 26.7
1.0 14.74 34 4 109.2 8.67 24.4
2.0 14.77 34.4 111:8 8.15 19.2
3.0 14.70 34.4 112.2 8.15 16.2
o) 14.63 34.6 111.2 8.14 15.0
7.0 14.52 34.6 110.4 8.14 14.0
9.0 14.52 34,6 110.4 8.18 13 6
11.0 14.52 34.6 110.2 8.14 12.9
13.0 14.52 34.6 110.0 8.14 12.8
15.0 14.51 34.6 109.4 8.13 11.4
Date: 05/07/96
LW 02:45 0.1 15.87 31.3 97.5 8.07 9.5 Wind: 0
1.0 16.03 31.3 98.2 8.07 8.9
20 16 05 31.7 98.7 8 08 9.3
3.0 16.06 31.9 101.4 8.09 95
5.0 15 99 32.1 102.3 8.10 9.6
7.0 15.94 324 102 6 8 10 111
9.0 15.75 32.6 102.9 81 121
HW 08:20 0.1 14.91 33.8 105 6 8 12 67 Wind: 3 loioLs
1.0 14.51 34.2 105 1 8.12 8.7
2(1 1t.56 342 1<155 8.12 7.2
30 14.57 34.3 105 4 8.12 108
5.0 14.48 34.4 104.5 811 9.1
7.0 14.41 345 103.9 811 10.3
9.0 14.35 146 103.3 s.l1 0.6
110 11.35 34.6 103 1 811 15.2
1.Vo 14.34 146 103.1 811 8.3

15.0 14 35 145 102.4 X. 1o 251



Table I*: TUti SIU2con Grinn B»r) Profllia* D*U, Sprtnf TW« San*?. 4 Joty

&i&E | TIME (GMT) IEPTH (m) TEMPERATURE SALINITY D.O pH TURBIDITY COMMENTS
°C <B*g) (%*»») {«m)
01 1567 27.0 880 791 27.6
1.0 1585 28.8 85.5 7.9] 250
20 15.78 30.2 885 7.95 199
30 15.83 306 908 7.98 183
4.0 1583 308 92.6 7.99 230
JO 15.80 30.9 92.3 7.99 205
01 15.03 335 109.9 8.10
10 15.04 335 109.9 8.10
20 1503 335 107.9 8.10
30 1455 337 105.7 8.09
4.0 14.86. .. 338 1051 -8.08 - — - -
50 ' 1481 33.9 104.2 808
6.0 14.78 33.9 1034 808
7.0 14.74 339 102.9 8.08
88 1473 34.0 1005 807
0.1 15.12 334 1000 811
10 1511 334 1010 811
20 1509 335 101.9 811
30 15.07 335 102.9 811
40 1500 336 1020 8.10
50 14.96 337 102.6 8.11
60 1481 339 1022 8.10
w0 14.79 340 1020 8.10
80 14,72 34.0 1009 8.10
01 1552 322 1020 807
10 1544 324 1031 807
20 1542 325 1048 807
30 1538 326 106.4 8.07
40 1533 327 1075 808
50 1533 329 108.6 8.08
6.0 1534 33.0 109.3 808
7.0 15.35 329 108 2 808
8.0 15.36 329 109.0 8.09
88 15.36 329 1092 8.09
01 15,65 321 102,5 8.07
10 15.62 321 1051 8.07
2.0 1563 32.2 106.7 8.07
VO 156! 32.3 107.2 807
4.0 1561 323 107.2 80S
50 1561 324 108.3 80S
6.0 1561 324 1090 8.08
70 15.62 32.4 1085 8.08
79 15.63 324 108.5 8.08
HW+4 12:03 01 s 1611 311 1034 8.04
10 1604 311 1045 804
20 . 1603 312 105.3 8.05
30 1604 31.4 107.0 805
40 16.04 315 107.2 8.05
50 16.06 . 315 108.4 805
6.0 1609 315 109.1 805
67 1609 315 1082 805
HW+) 01 1665 30.0 100.4 7.99
10 1660 30.2 1004 800
20 16.50 304 100.3 8.00
30 1653 30.5 1004 801
4.0 16.43 31.0 1014 8.03
50 16.41 312 1011 8.04
55 16J2 313 1021 804
01 1713 281 99.7 7.96
10 16.95 285 101.6 7.98
2.0 16.68 29.9 -1010 7.99
30 16.38 308 1019 802
40 16.34 311 102.6 803
5.0 16.20 313 - 102.7 8.03
53 16.19 313 102.3 803
LW+3 01 1607 33.0 1149 8.13
10 1569 331 1153 8.14
20 15.92 33.0 118J 8.15
3.0 1872 333 117] 8.14
4.0 1574 318 1189 8.15
50 15.58- 334 1189 8.13
60 15.43 335 1164 8.13
7.0 15.40 335 1157 8.13
7.6 15.40 334 116.9 8.14
HW 20:30 01 15.33 336 1139 8.16 274
10 1527 338 1145 8.16 , 323
20 15.14 34.0 1145 816 29.8
30 15.06 34.2 1136 <15 245
5.0 14.93 34) 1129 8.15 19.9
7.0 14.88 343 111-9 814 189
90 14.83 34.3 1117 814 16.7
11.0 14.78 344 1106 814 158
D»u; 05/07/96 e - =
- LW e " 03D0 ~olr “ 1654 275 86.7 7.95 147
10 1644 30.1 93.7 802 126
20 1640 30.5 93.3 <03 139
3.0 16.37 305 930 802 112
50 16.20 31% 97.1 807 111
60 16.18 317 976 807 120
HW 08:40 01 15.15 332 1185 8.14 8.7 .
10 1512 336 1091 8.14 838
20 1506 336 107.4 8.13 75
30 14.00 337 1064 8.13 7.4
50 1481 341 1042 81 65
70 147K 34.2 1042 X ii 72

L 10] i 34.2 1038 X1 80



Table 20: Fixed Site 3 (Off Lambe Creek) Profiling Data, Spring Tide Survey, 4 July

TIDETIME
Date: 04/07/96

LW

HW

HW+1

HW +2

HW+3

HW +4

LW+3

HW

Date: 05/07/96
LW

HW

TIME (GMT)

0115,.

07:46

08:45

09:50

(0:47

11:58

57:11

20:50

03:20

09:00

DEPTH (m)

0.1
0.1
1.0
2.0
4.0
0.1
1.0
2.0

4.0

TEMPERATURE
°c

14.94

15.14
15.15
15.09
15.07
15.07

15.29
15.22
15.1S
15.16
15.17

15.47
15.45
15.45
15.46

15.76
15.74
15.77

16.42
16.40

15.98
15.90
15.80
15.77

15.70
15.70
15.61
15.4*
15.39

' 16.38

15.41
15.45
15.43
15.25
15.25

SALINITY
(R/kg)

26.7

32.8
32.9
33.2
33.3
33.3

32.8
379
33.1
33.2
33.2

31.9
321
321
321

30.9
31.0
311

30.1
30.1

32.2
32.4
32,5
32.6

32.8
33.0
33.3
33.6
33.7

27.0

324
32.9
33.1
33.5
33.6

D.O

<e/e sat)

75.4

98.1
96.9
95.6
95.3
95.0

98.7
98.2
97.5
95.0
94.3

96.7
96.1
95.7
95.5

91.3
91.0
91.5

90.1
88.8

105.4
103.9
102.9
102.4

112.4
112.3
112.7
113.1
113.6

86.1

107.2
106.9
107.2
105.3
104.8

pH

8.09
8.09
8.09
8.09
8.08

8.09
8.09
8.09
8.08
8.07

8.06
8.06
8.07
8.07

8.01
8.01
8.02

8.00
7.99

8.10
8.11
8.10
8.10

8.15
8.15
8.15
8.15
8.15

8.12
8.13
8.13
8.12
8.12

TURBIDITY
(flu)

101.0

22.0
20.0
23.0
21.0
20.0

16.0
10.0
11.0
13.0
17.0

15.0
13.0
10.0

14.0
15.0
13.0

131.0
238.0

30.0
28.0
37.0
50.0

317
32.7
30.8
28.3
29.3

41.6

19.2
18.1
18.1
14.9
22.0

COMMENTS

Wind: 2 knots

Wind: 3 knots

Wind: 2 knots



Table 21: Fixed Site 4 (TrcsUtian Estuary upstream of MaJpas) Profiling Data, Spring Tide Survey, 4 July

TIDETIME
Date: 04/D7/96

LW

" HW

HW+I

HW+2

HW+3

HW+4

HW+S

LW

LW+3

HW

Date: 05/07/96
LW

HW

TIME (GMT)

07:50

08:47

09:55

10.45

11:50

12:55

14:00

17:10

21:10

03:30

09:45

DEPTH (ro)

0.1

0.1
1.0
2.0
3.0
4.0

0.1
1.0
2.0
3.0
3.6

0.1
t.o
2.0
2.9

0.1
0.5
1.0
15
2.0

0.1
0.5
1.0
14

0.1
0.5
0.9

0.1
0.4

0.1
1.0
2.0
3.0
5.0

0.1

0.1
1.0
2.0
3.0
5.0

TEMPERATURE

15.30

15.19
15.15
15.13
15.13
15.12

15.28
15.25
15.21
15.20
15.20

15.53
1551
15.47
15.46

15.75
1571
15.70
15.67
15.68

16.32
16.29
16.30
16.31

16.80
16.80
16.82

17.93
17.96

16.32
15.96
15.95
1S.95

15.39
15.47
15.46
1541
15.40

16.54

1551
15.49
15.33
15.31
1531

SALINITY D.O pH
(9/kg) (+fe sal)
21.3 80.3 7.75
33.0 99.7 8.02
33.1 97.3 8.04
33.3 96.3 8.05
33.3 97.1 8.05
33J 97.2 - 8.06
33.1 99.6 8.10
33.1 101.3 8.10
33.2 102.5 8.10
33.2 102.8 8.09
33.2 103.8 8.10
31.9 103.2 8.06
321 104.5 8.07
32.2 104.4 8.06
323 104.6 8.06
32.0 101.7 8.03
32.1 103.7 8.03
321 104.5 8.03
32.1 104.5 8.04

o321 104.7 8.04
30.0 103.9 7.98
30.0 103.7 7.99
30.1 103.7 7.99
30.0 103.6 7.99
25.0 99.2 7.96
25.0 99.6 | ] 7.96
25.0 100.8 7.96
17.6 94.3 7.85
18.3 92.8 7.85
31.9 112.8 8.13
32.4
32.4 113.1 8.12
32.4 113.4 8.12
32.8 112.5 8.15
32.9 112.9 8.15
33.3 113.0 8.15
334 1131 8.15
33.8 113.0 8.15
26.0 85.4 7.94
32.6 112.0 8.13
32.9 108.2 8.12
33.4 106.3 8.11
33.4 105.7 8.11
334 105.6 8.11

TURBID
(Itu)

ITY

108.0

9.5
9.1
8.5
8.9

20.1

40.2
26.4
26.5
26.7
36.7

COMMENTS

Too shallow.
Moved downstream

Wind: 1 knot

Wind: 3 knots

Wind:0



Table 22: Fixed Site 5 (Sunny Corner) Profiling Spring Tide Survey, 4 July

TIDETIME TIME (GMT) DEPTH (m) TEMPERATURE SALINITY D.O PH TURBIDITY COMMENTS
Date: 04/07/96' °c (s/» sat) (ftu)
HW 07:30 0.1 15.23 32.4 93.5 8.07 35.0
1.0 15.25 325 92.7 8.08 33.0
2.0 15.24 32.7 92.2 8.08 20.0
2.8 15.22 32.8 91.8 8.08 17.0
HW +i 08:33 0.1 15.32 31.6 93.1 8.05 14.0
1.0 15.30 32.4 91.0 8.05 15.0
2.0 15.25 32.8 91.0 8.05 12.0
HW +2 09:41 0.1 15.59 30.3 89.2 8.01
1.0 . 15.36 32.2 92.4 8.01 13.0
HW +3.5 11:30 0.1 16.50 5.3 82.0
HW +5 .13:00 < 0.1 17.10 4.6 87.7 -
LW+3 17:02 0.1 17.15 29.6 102.4 8.08 60.0
HW 21:30 0.1 16.21 32.0 113.0 8.13 42.8 Wind: 0
1.0 16.05 325 112.0 8.14 40.4
2.0 16.01 32.6 112.2 8.14 37.7
Date: 05/07/96
HW 09:25 0.1 15.65 32.4 101.3 7.93 18.6 Wind: 8 knots
1.0 15.51 32.8 102.3 8.10 17.2
2.0 15.46 33.0 102.9 8.10 121
3.0 15.45 330 =m 103.6 8.11 16.2

Table 23: Fixed Site 6 Profiling Data, Spring Tide Survey, 4 July

TIDE TIME TIME (GMT) DEPTH (m) TEMPERATURE SALINITY DO pH TURBIDITY COMMENTS
Date: 04/07/96 °c (a/kfi) (°/o sat) (ftu)
HW 07:30 0.1 15.33 32.3 93.6 7.95
1.0 '15.29 « 325 94.0 7.99
2.0 15.27 32.6 95.3 8.01
3.0 15.27 32.6 95.8 8.02
4.0 15.27 32.6 94.9 8.03
HW +1 08:30 0.1 *15.45 32.2 97.3 8.06 ‘
1.0 15.33 32.4 97.5 8.04
2.0 15.32 32.5 97.2 8.04
3.0 15,3) 32.5 97.5 8.05
3.8 15,30 32.6 96.8 8.05
HW+2 09:40 0.1 15.58 31.2 96.6 7.97
1.0 15.59 31.2 97.3 7.98
2.0 15.62 31.3 98.1 7.99
3.0 15.65 31.3 98,9 8.00
HW+3.5 11:15 0.1 16.70 51 94.4
HW+5 12:35 0.1 17.20 3.0 81.2
LW+3 17:00 0.1 17.13 30.2 109.3 8.05.
1.0 17.08 30.2 109.3 8.05
2.0 17.07 30.2 110.5 8.05
2.3 17.07 30.3 111.5 8.05
HW 21:45 0.1 15.97 32-4 106.7 8.11 9.7
1.0 15.79 . 32.8 108.3 8.13 7.7
2.0 15.70 33.1 1086 8.13 7.4
3.0 15.61 33.2 107.9 8.13 7.8
Date: 05/07/%
HW 10:10 0.1 15.99 31.1 101.9 8.07 20.1 Wind: 1 knol
1.0 15.90 31.8 104.9 8.09 31.0

2.0 1S.70 32.3 101.0 8.08 16.9



Table 24: Spring Survey, 4 July 1996, Meteorological Data

Time (GMT) Speed (Knots) Direction
08:52 14 W Ssw
10:28 5-11 Westerly
12:04 9-12
12:20 9-11 Westerly
19:45 3 - -
20:30 0
20:50 2
02:45 0
03:20 3
08:20 3
08:50 9

Table 25: River gauging Data, Spring Tide Survey, July 4/5

4 July 1996

Watercourse Time (GMT) Flow Rate mA3/sec NGR
Tresillain Stream 12:00 0.226 SW 8700 4650
Calenick Stream :.09:20 0.048 SW 8230 4320

River Allen 11:00 0.095 SW 8250 4550

River Kenwyn 10:00 0.099 SW 8198 4503

5July 1996

Watercourse Time (GMT) Flow Rate mA3/sec NGR
Tresillain Stream 12:10 0.252 SW 8700 4650
Calenick Stream 10:10 0.051 SW 8230 4320

River Allen 11:00 0.144 SW 8250 4550

River Kenwyn 09:30 0.100 SW 8198 4503



Table 26: Predicted Tides (Truro),

Nfegp Tide, 8/9 August

| Date
«State

1 Aug8 LW
HW
LW

| Auso FL'\\;VV
R W

LW

Time Hetgm
(GMT) (mAOD)
Dries, apart from river water
12:28 23
Drigs, apart from river water
01:07 2.2
Driet, apart from river water
1359 24

Dries, apart from river water

Table 27: ActMty and Equipment List, Spring Tide Survey, 8 August

ActMty
B. Globigii dosing

Dye Release
Phage dosing
Dye Release
Final Effluent & litre Sampling

Water Sampling
(sites 1,3 & 5)

Sediment Sampling
(sites 1,3 & 5)

Water Column Profiling
(rites 1,3 &5)

Water Sampling
(sites 2,4 & 6))

Sediment Sampling
(shea 2,4 & 6))

Water Column Profiling
(sites 2,4 & 6))

Water Sampling
(all sites)

Sediment Sampling
(all shea)

Water Column Profiling
(all shea)

Dye Patch Tracking

Dye Patch Sampling
Dye Patch Profiling

River Gauging

CAl *Cornwall Are* Investigation!
CAS - Cornwall Area Survey

CAB - Cornwall Area Biology
CAH - Cornwall Area Hydrometrics
RTW - Regional Tidal Water?

Personnel
Marie Walton (CAI)

. *

lan Warden (CAS)

Martin Dymond (CAS)

Dave Smith (CAS)
Mail Jacob (CAS)
Tim Geatches (CAI)

*n

Pete Bluett (CAS)
Peter Scobie (CAS)

FH

Peter Long (CAI)
Katherine Ivall (CAB)

Jeff Headon (CAS)
Paul Salmon (RTW)
Simon Toma (CAB)

Chris Ridge (CAH)

Vessel
n‘a

na
na
n/a
na

54MRIB

4.65 MRIB

fk*
N«

4.65 mRIB

6.0 MRIB

ftm

n/a

Equipment Used
Watson Marlow Peristaltic Pump

Fluorescein Dye
Watson Mailow Peristaltic Pump
Rhodantine Dye
Standard EA sampling equipment

Hydrobios Depth sampler and
standard EA sampling equipment

Van Veen Grab
Hydrolab H20
Hydrobios Depth sampler and

standard EA sampling equipment

Eckman Grab

Hydrolab H20
Hydrobios Depth sampler and
standard EA sampling equipment

Eckman Grab

Hydrolab H20

Differential Global Positioning
System
Standard EA sampling equipment
Hydrolab H20

Braystoke 002 Current Meter

1 Timescale (see table 28)

Comments
AH
’ I
A-H
B
1
A-H
i
B-H \
i
1
am
i
mn Profiler shared with other boat team
Profiles missed at: D.F A H
B-H Depth Sampler Broken at B
Replaced by C
1
mm 1
mm Profiler shared with other boat team
Profile* reacdat C'EA 0
A.UKAL
1
|
1
1
Profiler damaged during survey
1
B-H -
1



Tabic 28: Sune> Timeline, Neap Tide Sunn, 8 August

Activity
Spore Doling
Phage Dosiim

Effluent \lomtorim>

D\c Injection A: Tracking
Water Sampling & Profiling
Water Sampling A Profiling
Sediment Sampling

Sediment Sampling

Location LW HW HW+1
A B C

Nculum STW

Utdock Outfall |

New ham & Ladock STW’s |

Sites 1.23 & 4

Sites 5 & 6

Sites 1.23 & 4

Sites 5 & 6

HW-2

HW+3
E

HW+4
F

HW+5

LW

LW-3

HW






Table 29: Newham STW B.Globigii Dosing Data, Neap Tide Survey, 8 August

TIME (GMT)

06:10
07:10
08:00
09:00
10:00
. 11:10
12:00
13:00
13:20
14:20
15:20
16:20
17:30
19:30

Mean

FLOW (mIs/min)

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

10.0

GLOBIGII
(no./ul)

1.51E+06
1.58E+06
1.33E+06
1.31E+06
1.15E+06
1.31E+06
1.28E+06
1.28E+06
1.05E+06
1.29E+06
1.41E+06
1.21E+06
1.09E+06
1.40E+06

1.3E+06

%

FLUX
(No/sec)

2.5E+08
2.6E+08
2.2E+08
2.2E+08
1.9E+08
2.2E+08
2.1E+08
2.1E+08
1.8E+08
2.2E+08
2.4E+08
2.0E+08
1.8E+08
2.3E+08

2.2E+08

Table 30: Ladock Valley STW Phage Dosing Data, Neap Tide Survey, 8 August

TIME (GMT)

06:00
06:50
07:50
08:50
09:50
10:50
11:50
12:50
13:50
14:30
15:30

16:40
17:40
18:50

Mean

FLOW (mIs/min)

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

10.0

but intermittent

10.0
but intermittent

PHAGE
(PFUUI)

3.60E+06
7.10E+05
3.60E+06
5.80E+06
3.70E+06
5.40E+06
6.80E+06
9.90E+06
1.03E+07
1.40E+06
1.27E+07

1.00E+07
2.40E+06
1.15E+07

6.3E+06

FLUX
(PFU/sec)

6.00E+08
1.18E+08
6.00E+08
9.67E+08
6.17E+08
9.00E+08
1.13E+09
|.65E+09
1.72E+09
2.33E+08
2.12E+09

1.67E+09

1.92E-K)9

1.1E+09

COMMENTS

Dosing pipe jammed in pump.
Cleared at 15.25
Suspect pipe blocked by
clip in last hour
Suspect pipe blocked by
clip in last hour



Table 31: Newham STW Final Effluent Data, Neap Tide Survey, 8 August

TIME (GMT) SOLIDS PHAGE GLOBIGII F/STREP F/COLI COMMENTS
(mg/l)------------- (PFU/mI)--------- (no./100mI)— —(noJIOOmI)------- (noJIOOmI)
Date: 08/08/96
06:05 16 70 2.20E+05 140E-H)6
06:55 12 71 2.43E+05 2.40E+05 1.98E+06
07:55 18 40 1.03E+05 3.20E-KJ5 2.48E+06
08:55 16 13 7.40E+04 2.00E+05 1.80E+06
09:55 12 22 1.20E-K)5 2.80E+05 3.60E+06
10:55 14 8 8.80E-HH 3.50E+05 1.52E-K)6
12:10 13 80 1.11E+05 3.50E+05 3.60E-K)6
13:15 17 170 1.81E+05 5.00E+05 4.80E+06
14:15 13 190 1.36E-K)5 4.60E+05
15:25 20 200 1.18E+05 6.30E+05 1.80E+06
16:30 30 13 7.90E+04 1.60E-K)6 4.80E-K)6
17:30 30 40 2.30E+04 No bacti results
18:30 41 20 3.20E-K)3 8.40E+06 9.60E+06
Mean 19.38 72.08 1.07E+05 1.13E+06 3.40E+06

Table 32: Ladock Valley STW Final Effluent Data, Neap Tide Survey, 8 August

TIME (GMT) SOLIDS PHAGE F/ISTREP F/COLI COMMENTS
(mg/1) (PFU/IOOmI) (no./100ml) (no./100ml)
Date: 08/08/96
05:55 16 4.20E+03 2.00E+03 1.47E+05
07:05 17 5.90E+03 1.60E+03 1.63E+05
08:05 27 7.00E+03 3.60E+03 3.30E+05
09:05 28 6.90E+03 5.20E+03 2.50E+05
10:05 29 7.40E+03 7.00E+03 8.00E+05
11:05 18 8.30E+03 5.20E+03 4.60E+05
12:15 21 7.80E+03 4.70E+03 1.05E+05
13:25 No discharge
14:25 18 6.20E+03 5.40E+03 2.08E+05
15:20 No discharge
16:20 No discharge
17:40 15 4.10E+03 1.12E+04 2.00E+05
18:40 No discharge

Mean 21 6.42E+03 5.10E+03 2.96E+05



STWDye Patcb Sampling Data, Neap Tide Survey, 8 August

TIME DEPTH TEMPERATURE SOLIDS SALINITY PHAGE GLOBIGII F/STREP F/COLI COMMENTS Dilutions from

(GMT) | °c (mg/l) (gftg) (PFU/mI) (no./100ml) (no./100ml) (no./l0Oml) v Newham STW
i 4]_

12:38 Surfacejl 18.19 15.00 30.70 9 7100 6300 36000 15
I

13:45 Surface<! 18.26 13.00 31.10 <1.00 2500 3700 26000 1 43

13:49 Bottom i 18.20 12.00 31.90 <1.00 2900 3900 24000 ‘Jl 37
i

14:47 Surface | 1842 12.00 31.40 <1.00 680 1210 4400 ' 157

14:51 Bottom 1. 18.14 8.70 32.10 <1.00 820 1040 8400 ml 130
il

15:34 Surface J 18.22 10.00 31.70 <1.00 530 880 4800 ‘; 202

15:39 Bottom m 18,07 13.00 32.40 <1.00 510 760 3800 | 210
1

16:34 Surface | 1811 8.90 32.30 <1.00 108 170 520 991

16:39 Mid Depth’ 1811 12.00 32.30 <1.00 99 110 680 1081

16:44 Bottom 1 17.79 8.00 32.60 <1.00 45 1) 640 “ 2378
I !

17:09 Surface m 1801 9.80 32.50 <1.00 108 90 460" f 991

17:14 Mid Depth 17.95 8.40 32.80 <1.00 54 60 410 ‘ 1981

17:19 Bottom 17.82 11.00 33.00 <1.00 27 60 230 3963
|

1811 Surface J 17.96 6.90 32.20 <1.00 9 70 260. ! 11889

18:16 Bottom i 17.96 11.00 32.50 <1.00 27 20 310 1 3963
| i

18:58 Surface n 17.96 730 . 32.60 <1.00 63 70 280 i 1698

19:01 Bottom  j 17.87 24.00 32.80 <1.00 45 20 480 2378

il A
Note: Dilutionsfrom Newham STW are based on a mean B.Globigii concentration in thefinal effluent 0 f1.07 x 10%*5.



TabW34: Ladock Valley STW Dye Patch Sampling Data, Neap Tide Survey, 8 August

TIME DEPTH TEMPERATURE SOLIDS SALINITY PHAGE GLOBIGII F/ISTREP F/COU COMMENTS Dilutions from
(GMT) °c (mg/l) (gfrg) (PFU/mI) (no./1I00mI) (no./100mI) (noilCOml) Ladock Valley STW

13:07 Surface 18.24 17.00 25.30 570 <10.00 90 1010 n

13:10 Bottom 18.22 15.00 25.50 360 ,<10.00 70 960 18

14:14 Surface 18.23 16.00 25.60 560 <10.00 90 720 n

14:19 Bottom 18.25 59.00 26.20 640 <10.00 150 1590 10

15:14 Surface 18.32 20.00 26.30 47 <10.00 90 300 137

15:19 Bottom 18.36 25.00 27.00 58 <10.00 70 280 HI

16:11 Surface 1830 18.00 27.10 44 <10.00 90 300 146

16:15 Bottom 1838 23.00 28.30 31 <10.00 90 360 207

16:57 Surface 18.29 17.00 27.60 24 <10.00 80 260 268

16:59 Bottom 18.31 28.00 28.50 23 <10.00 80 210 279

17:49 Surface 18.32 23.00 28.00 16 <10.00 40 160 401

18:46 Surface 1823 15.00 28.60 3 <10.00 60 180 2140
18:50 Bottom 18.34 32.00 29.90 <1.00 <10.00 120 230

Note: Dilutionsfrom Ladock Volley STW are based on a mean phage concentration in thefinal effluent 0f6.42 x 10"3.



Table 35: Newham STW Dye Patch Profiling Data, Neap Tide Survey, 8 August

DEPTH

0.1
0.5
0.8

0.1
0.5
1.0
15

0.1
0.5
1.0
15
2.0

0.1
0.5
1.0
15
2.0

0.1
1.0
2.0
3.0

0.1
1.0
2.0
3.0
4.0
45

0.1
0.5
1.0
15
2.0

0.1
0.5
1.0
15
2.0

TIME

12:38:10

13:45:00

14:47:30

15:34:00

16:34:40

17:19:00

18:11:10

18:58:50

TEMPERATURE
°c

18.19
18.20
18.21

18.26
- 18.26
18.21
18.20

18.42
18.41
18.33
18.21
18.14

18.22
18.08
18.08
18.09
18.07

18.11
18.11
18.01
17.79

18.01
18.01
17.95
17.94
17.87
17.82

17.96
17.96
17.96
17.96
17.90

17.96
17.95
17.94
17.92
17.87

SALINITY
(9/kg)

30.7
31.0
30.9

311
311
31.6
31.9

31.4
31.4
31.7
31.9
32.1

31.7
32.2
32.3
32.3
32.4

32.3
32.3
32.6
33.0

32.5
32.5
32.8
32.8
32.9
33.0

32.2
32.3
32.3
32.3
325

32.6
32.6
32.6
32.7
32.8

D.O

(% sat)

81.7
81.0
81.0

85.0
84.8
85.5
83.0

90.5
89.4
89.2
88.9
88.3

93.8
93.1
93.6
925
92.8

96.5
94.0
91.3
91.5

94.9
945
94.7
96.8
95.8
92.6

95.1
95.9
95.6
96.5
96.4

93.6
92.7
93.1
93.1
89.0

PH

(ftu)

7.64
7.63
7.64

7.64
7.64
7.67
7.69

7.68
7.68
7.70
7.73
7.73

7.73
7.78
7.79
7.79
7.79

7.79
7.79
7.80
7.82

7.82
7.82
7.84
7.87
7.87
7.86

7.82
7.82
7.82
7.82
7.82

7.83
7.84
7.84
7.84
7.85

COMMENTS

Newham patch
Wind. 8-13 knots Southerly
@ 12:40:00
Dye heading inland

Newham patch

Wind: 12-14 knots Southerly -
@ 13:55:00

Newham patch

Newham patch
Wind: 6-11 knots Southerly
@ 15:37:00
Topped up leading edge with
llitre @ 16:01:10

Newham patch

Newham patch

Newham patch
Topped up @ 18:15:50

Wind: 0-4 knots SW @ 18:43:50
(last 10 mins wind has dropped)

Newham patch



Table 36: Ladock Valley STW Dye Patch Profiling Data, Neap Tide Survey, 8 August

DEPTH TIME TEMPERATURE  SALINITY D.O pH COMMENTS
°c (g/kg) (% sat) (ftu)
0.1 13:07:20 18.24 25.3 80.8 7.48 Ladock patch
0.5 18.21 25.3 77.1 7.50
« 10 18.23 25.2 76.6 7:48
15 18.22 255 75.2 747
0.1 14:13:50 18.23 25.6 87.4 7.55 Ladock patch
0.5 18.23 254 82.0 7.53 Topped up leading edge with
1.0 \ 18.24 25.6 79.5 7.52 1litre @ 14:25:40
15 18.25 26.2 77.7 7.53
0.1 15:13:30 18.32 26.3 82.6 7.57 Ladock patch
0.5 18.35 26.4 81.4 7.57 Topped up with 1 litre
1.0 18.34 26.6 80.8 7.56 (no time given)
15 18.36 27.0 79.7 7.57
0.1 16:11:10 18.30 271 76.3 7.59 Ladock patch
0.5 18.29 27.0 775 7.59 Topped up @
1.0 18.39 271.7 78.4 7.60 16:21:20
15 18.38 28.3 78.0 7.61
0.1 16:57:00 18.29 27.6 80.6 7.62 Ladock patch
0.5 18.30 28.0 81.8 7.62
1.0 18.32 28.4 81.6 7.63
15 18.31 285 81.9 7.63.
0.1 17:49:00 18.32 28.0 79.2 7.63 Ladock patch
0.5 18.31 28.2 79.9 7.63
1.0 18.36 29.2 79.9 7.66
0.1 18:46:00 18.23 28.6 80.7 7.66 Ladock patch
0.5 18.28 29.1 77.1 7.67 Flood has begun @ 18:45
1.0 18.33 29.4 78.4 7.68 Boats facing inland

14 18.34 29.9 79.0 7.69



e 3RV Msitr 1

TIDE TIME

Date: 08/08/96
LW

HW

H\v+r

HW-2

HW+3

H\V+J

HW+5

LW

LW+4

Date: 09/08/96

HW

LW

HW

TIME (Gl\iIT)

I
05:26 |

05:27 1
05:28 j

13:41 |i
1351
14:03

13:48
13:53
13:58 |

16:08
16:13
16:18 |

B8,

16:53

17:53 7
17:58 |
18:03 |

19:03 |
19:08
19:13

23:00 |
23:05 |
23:110

03:15 |
03:30
03:55 |

08:15
08:20 |

08:25

15:54
15:55
15:56

DEPTH

Surface
Mid depth
Bottom

Surface

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Fil

GLOBIGII IN
SEDIMENTS (No./g)

<10.00

<10.00

<10.00

<10.00

TEMPERATURE

17.40
16.98
16.63

16.90

16.80
16.80
16.80

17.20
17.20
17.00

17.74
17.40
17,20

17.03
16.73
16.32

16.96
16.66
16.41

16.93
16.78
16.62

SUI’VEAAKRfigust

SOLIDS
(mg/1)

6.2
8.5
11.0

3.0

7.4
7.4
7.0

10.0
12.0
45

14.0
5.0
78.0

27.0
16.0
16.0

3.6
15.0
14.0

9.9
17.0
20,0

19.0

15.0

8.2
6.2
14.0

9.2
17.0
14.0

7.0
20.0
11.0

\o.te:'D.iIu.tionsfrom Newham S71Vart basedon a mean B.Globigii concentration in thefinal effluent 0 f 1.07 x 10*5.



SALINITY PHAGE GLOBIGII F/ISTREP F/COLI COMMENTS Dilutions from

(g/kg) (PFU/mI) (no./100OmI) (no./100OmI) (no./100OmI) 1 Newham STW
i
313 <1.00 <10.00 110 720
33.9 <1.00 <10.00 10 190 |
34.2 <1.00 <10.00 20 200 i
335 <1.00 <10.00 ' <10.00 40 Depth sampler broken
1
<1.00 <10.00 10 20
<1.00 <10.00 <10.00 20 )
<1.00 <10.00 <10.00 70 !
I
32.8 <1.00 <10.00 <10.00 20 )
342 <1.00 <10.00 <10.00 30 ’
34.1 <1.00 <10.00 10 40 1
<1.00 <10.00 40 20
<1.00 <10.00 <10.00 <10.00
<1.00 <10.00 <10.00 <10.00 i
335 <1.00 <10.00 60 <10.00 !
33.7 <1.00 <10.00 20 70 1
33.9 <1.00 <10.00 40 50 1
<1.00 <10.00 <10.00 40 j
<1.00 <10.00 10 30 1
_ <1.00 <10.00 10 40 j
32.0 <1.00 <10.00 80 60 ’
335 <1.00 <10.00 20 40 |
33.9 <1.00 <10.00 100 40
33.3 <1.00 <10.00 <10.00 30 (
34.0 <1.00 9 <10.00 20 11889
344 <1.00 9 <10.00 30 1 11889
1
i
33.6 <1.00 <10.00 <10.00 40
345 <1.00 <10.00 <10.00 <10.00 1
34.6 <1.00 <10.00 <10.00 50
26.8 <1.00 54 240 1190 . 1081
34.2 <1.00 <10.00 <10.00 80 !
34.4 <1.00 18 10 30 5944
1
<1.00 <10.00 10 80 _
<1.00 <10.00 <10.00 30 .
<1.00 <10.00 180 10 1



1>blr J8: Fixed Site 2 (Off Grimes Bar) Sampling Data, Neap Tide Survey, 8 August

TIDE TEME  TIME (GMT) DEPTH GLOBIGII IN TEMPERATURE SOLIDS salinity
SEDIMENTS (NoV/) o Ontf!)
Date:08/08/96
LW 05 36 Surface 17.75 5.30 31.60
05:37 Mid depth 17.30 7.80 3350
05:38 Bottom <1000 16.44 11.00 34.50
hw 13:.07 Surface 4.40
13:12 Mid depth 7.00
13:02 Bottom(8.4m) ! 17.00
mv-1 13:52 Surface 17.31 6.10 33.40
13:57 Mid depth 17.16 7.70 33.70
14:02 Bottom 17.06 12.00 33.80
mv-: 14:52 Surface 6.10
14:5? Mid depth 14.00
15:02 Bottom(8.0) 17,00
H\Vr3 15:57 Surface 17.85 9.50 32.50
16 02 Mid depth 17.77 14.00 32.80
16 07 Bottom <10.00 17.60 14.00 33.10
h\v*4 16:47 Surface 12.00
16:52 Mid depth 19.00
16:57 Bottom(7,0m) 12.00
HW+5 17317 Surface 18.08 14,00 30.30
17:52 Mid depth 18.1t 16.00 32.00
157 Bottom(6 4m) 18.00 13.00 32.50
LW 18:57 Surface 17,00
19:02 Mid depth 15 00
19:07 Bottom <10.00 43.00

Date: 09/08/96

LW-j 00:00 Surface 17.23 7.90 10.50
00:05 Mid depth 16.96 19.00 31.80
00:10 Bottom 16 63 6.0 33.70
HW 02:55 Surface 17.26 6.80 29.20
03:00 Mid depth 16.79 1200 34.10
03:05 Bottom <10.00 16.59 10,00 34.30
LW 03:45 Surface e 1750 23.00 29.40
08:50 Mid depth 17.40 7.70 33.10
Bottom 17.28 18,00 33.60

HW 16 06 Surface <10.00 15.00

\ btt: Dilutionsj'rom Xtwham 571! art bastd on a mtan B.Globigii conctntration in ihtfinal tjflutnt of 1.07 x 10*5.
Aoff.' Dilutionsfrom Ladock lallty STH’art bastd on a mtan phogt conctntration in thtfinal tfflutnt 0 f6.42 x JO*3.



PHAGE GLOBIGII F/ISTREP F/COLI COMMENTS Dilutions from Dilutiotufrom

(PFU/ml) (no./100ml) (no./1I0Om!) (no./I0OmI) Newham STW Ladock Valley STW’
<1.00 <10.00 580.00 8800.00
<1.00 <10.00 100.00 860.00
<1.00 <10.00 1000 160.00
<1.00 <10.00 <10.00 90.00 Meter failure
<1.00 <10.00 <10 00 3000
<1.00 9.00 <10.00 60 00 11889
<1.00 <10.00 1000 30.00
<1.00 <10.00 <10,00 6000
<1.00 <10,00 <10.00 2000
<1.00 <10.00 <10.00 100.00 Meter failure
<1.00 <10.00 10.00 $0.00
<1.00 <10.00 10,00 90.00 1
<1.00 <10,00 50.00 60.00 /
<1.00 <10,00 20.00 160,00
<1.00 <10,00 20.00 60.00
<1,0 4500 m 150.00 s-fo.00 Meter failure 2378
<10 36.00 70.00 350.00 2972
<1.00 9.00 60.00 200.00 11889
<1.00 310,00 350.00 3703,00 345
<1,00 162,00 340,00 2300.00 660
<1.00 27,00 60.00 360.00 3963
<1.00 +590.00 920.00 3400.00 Meter failure 218
<1.00 210.00 250.00 2300.00 510
<1.00 9.00 30,00 80.00 11889
<1.00 18.00 10.00 50.00 5944
<1.00 <10.00 <10.00 <10.00
<1.00 <10.00 10,00 20.00
<1.00 18.00 50.00 290.00 5944 I
<1.00 <10.00 1000 20.00
<1.00 <10.00 10.00 20,00
28,00 570.00 3600.00 12000.00 188 229
<1.00 45.00 110.00 S00.0G ' 2378 |
2.00 <10.00 10.00 40.00 210

<1.00. 27.00 <10.00 20.00 Depth tampler lott 3963



mm

TIDE TIME

Date: 08/08/96

LW

HW

HW* 1

HW*2

HW-3

HW-4

HW-5

LW

Date:09/0H/96

LW*4

HW

LW

HW

05:45
12:47
12:52
12:57
13:37
13:42
13:47
14:37
14:42
14:47

15:42
15:47

16:37
16:42

17:42

18:47

00:26
00:34

02:15
02:25

09:20

16:28

TIME (GMT)

i
1

DEPTH

Surface
Surfacc
Mid depth
Botiom(3.6M)
Surface
Mid depth
Bottom
Surface
Mid depth
Bottom(3.0m)

Surface
Bottom

Surface
Bottom(2.0m)

Surface

Surface(l.Om)

Surface
Bottom

Surface
Bottom

Surfacc

Surface

GLOBIGII IN
SEDIMENTS (No./g)

<10.00

<10,00

<10.00

<10.00

<10.00

mm

wm m t ) ]
TaMv J9: Fixed Site 3 (Off LambeCreek) Sampling Dala, Nemp Tide Survey, 8 August

17.45

17.72
17,59
17.09

18.14
18.02

18.33

17.06
17.35

17.06
17.30

17.40

mm

TEMPERATURE

mm

SOLIDS

(mg/1)

18.00
7.20
7.30
9.20
14.00
12.00
9.70
14.00
9.90
14.00

24.00
27.00

17.00
17.00

19.00

23.00

16,00
23.00

22.00
13.00

16.00

11.00

Aole: Dilutionsfrom \W ham SflV are based on a mean B.Globigii concentration in thefinal effluentof1,0?x 1046.



SALINITY PHAGE GLOBIGII FISTREP F/COLI COMMENTSDilutions from

(a/kg) (PFU/mI) (no./IOOm!) (no./100ml) (no./100mt) ] Newham STW
28.70 <1.00 <10.00 2100 16800 i

<100 <10.00 10 120 Meter Failure

<1.00 <10.00 <10.00 70

<1.00 9 10 110 1 11889
32.30 <1.00 <1000 20 60 |
32.60 <1 00 27 10 80 3963
33.70 <1.00 <10.00 <10.00 30

<1.00 <10.00 50 340 Meter failure

<100 <10.00 50 220 I

<1.00 ¢ <10.00 10 140
31.00 <1.00 1144 1530 10400 ! 94
32.30 <1.00 340 430 2700 ' 315

<1-00 1545 2800 8200 Meter failure 69

<1.00 1000 1250 5200 107
28.90 <1.00 2800 2700 15200 A 38

<1.00 1818 8400 36000 Meter failure 59
9.10 1 440 1600 6500 . 243
16.10 <1-00 18, 60 200 . 5944
9.10 <1.00 2300 11200 48000 ! 47
16.10 <1.00 54 190 2000 198]
25.20 5 919 6900 30000 [ U6

<1.00 230 70 320 Depth sampler lost 465



TaWf -10: Fixed Site 4 (Tr«illian Estuary upstream of Malpaj) Sampling Data, Neap Tide Survey, 8 August

TIDE TIME

Date:08/08/96
LW

H\WV

H\Vr2

H\V-3

H\V*J

H\Y-5

LW

itr:09/08/96

LWi-4

HW

LW

H\V

Xoie: Dilutionsfrom \ e* ham STIV are bastd on a mtan B.Globigii conctntration in thtfinal tjflutnt of 1.07 x 10*5.

\oU: Dilutionsfrom Ladock Valley art bastd on a mtan phagt concentration in thefinal tfflutnt 0f6.42 x 10*3. <

TIME (GMT)

06:15
06:25

12:38
12:43
12:48

14.08
14:13
14:18

13:33
13:38
13:43

15:48
15:53
15:58

16:33
16:38

17:43
17:48

18:48
1853

00:52
00:59

02:35
02:45

09:00
09 10

16:14

DEPTH

Surface
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth
Bottom

Surface
Mid depth

Bottom

Surface
Bottom

Surface
Bottom

Surface
Bottom

Surface
Bottom

Surface
Bottom

Surface
Bottom

Surface

GLOBIGII IN
SEDIMENTS (NoVg)

<10.00

<10.00

<10.00

<10.00

<10.00

TEMPERATURE
°c

17.62
18.01

17.20
17.20
17.20

17.80
17.80
17.60

18.20
18.10

1820 ,
18.20

17,29
0.72

17.41
17.32

17.50
17.70

SOLIDS
(mg/1)

13.00
13.00

17.00
7.60
14.00

7.80
7.90
11.00

16.00
12.00
19.00

8.70
8.50
24.00

15.00
13.00

18.00
24.00

17.00
27.00

7,00
17.00

8.60
8.60

12.00
20.00

10.00

SALINITY

@

28.50
31.80

33.10
33.40
33.50

32.50
32.60
32.90

30.30
31.70

280
30.70

9.60
30.70

29.10
32.90

26.90
31.60



PHAGE GLOBIGII F/ISTREP F/COLI COMMFtTC m

(PFU/mI) (no./100ml) (,,0.,200ml) (n.AOOmI) Kmsm Dilutions from
Ladock Valley STW
<50° <10.00 50 Sgoo
<1.00 <10.00 30 2300
<10 <0 D 2
<1.00 A <10.00 <10.00 10
40 <00 <0 i
<10 408 <I%'D 70
<100 170
0.00 <1000 50 0
<1.00 <10.00 <10.00 160
<1.00 <10.00 30 20
<0 230
<Im <0m D -
<1.00 <10.00 50 330
<100 <10.00 50 180
< <0m 10 -
<1.00 <10.00 50 150
<1.00 <10.00 80 120
<1.00 <10.00 90 210
<1.00 <10.00 140 280
170
<100 <0 <100 100
>1.00 <10.00 10 50
<1.00 162 80
770
<1.00 27 30 9 660
3963
- B .
1486 3210
<1.00 99 10

60 Depth sampler lost 1081



°‘m

urvey, 8 August

1
TIDETIME TIME (GMT) DEPTH GLOBIGII IN TEMPERATURE SOLIDS
i SEDIMENTS (No./g) *c (nql1)
Datc:0S/08/96 !o
HW 12:42 Surface 8.10
12:37 | Mid depth 3.70
12:32 i Bottom (3m) 9.20
]
HW -1 13:32 | Surface 18.08 14.00
13:27 Mid depth 18.08 9.20
1322, Bottom(3.0m) 17.91 14.00
I
HW-2 14:27 | Surface 28.00
14:32 |i  Bottom(2.4m) 28.00
v
HW-3 15:26 | Surface <10.00 18.38 17.00
i
HW-4 16:36 | Surface 17.60 132.00
|
Date:09/08/96 !
i
LW*3 00:39 I Surface 17.77 15.00
HW 01:55 ! Surface 17.33 16.00
02:05 it Bottom <10.00 14.00
HW 16:35 I Surface <10.00 27.00

Sole: Dilutionsfrom S'e\vha»i STW art based on a mean B.Globigii concentration in thefinal effluent 0f1.0? x 10*5.



SALINITY
(gfeg)

31.30
31.50
31.70

29.40

28.10

28.60

PHAGE
(PFU/mI)

<100 .
<1.00
<1.00

<100
<1.00
<1-00

<100
<1 00

<1,00

<100
<1.00

GLOBIGII
(no./100ml)

<10.00
<10.00
<10.00

153 .
<10.00
2700

450

" 1273

10545

1545

1045
90

FISTREP
(no./100mI)
30
60
230
40

40

4500
500

2200

1400000

14000

5400
300

600

F/COLI
(no./100ml)

1490
600
360

48000
4800

13200

2400000

36000

36000
1290

17000

COMMENTS Dilutions from
Newhim STW

520Meter failure
580
480

699
11889

40

Sample taken from boat 84

10

69

102
1189

Depth sampler lost 238



Tabli J2: Fixed Site 6 (Off Si. Clement) Sampling Data, Neap Tide Survey, 8 August

TIDETLME
Djte: 08/08/96

HW

mv-i

Dale:09/08/96
LW-3

HW

HW

Xou: Dilutionsfrom h'wham STW are based on a mean B.Globigii concentration in ihtfinal efflutnt of 1.07x10*5.
S'ou: Dilutionsfrom Ladock lalley STIV are based on a mean phage concentration in thefinal effluent 06,42 X 10°3.

TIME (GMT)

12:23
12:28
12:33

13:23
13:23

15:36

16:31

00:58

01:25
01:35

16:19

DEPTH

Surface

Mid depth

Bottom

Surface
Bottom

Surface

Surface

Surface

Surface
Bottom

Surface

GLOBIGII IN
SEDIMENTS (No./g)

<10.00

<10.00

<10.00

<10.00*

TEMPERATURE

18.20
18.00
18.00

18.40
18.30

18,20

24.00

17.23
17.29

SOLIDS
(mg/1)

13.00
20.00
16.00

58.00
52.00

19.00

46.00

31.80

48.00
17 00.

17.00

SALINITY

@9

30.90
31.50
31.70

31.20
31.70

£ 5.00

31 80

23.60
32.10



PHAGE GLOBIGII F/ISTREP F/COLI COMMENTS Dilution! from Dilutions from

(PFU/ml) (no./100ml) (no./100ml) (noJIOOmI) [S'twhamSTW Ladock Vail*)jSTW
<1.00 <10.00 60 . 340
<1.00 <10.00 40 240
<1.00 <10.00 20 u 560

No samples taken

<1.00 <10.00 170 360
<1.00 <10.00 340 400
<100 <10.00 90 170 Taken from boat

5 <10.00 160 320 1284
<i.0Q 290 180 1270 369

1 90 180 1500 1189 6420
<1 00 99 80 900 1081

4 126 50 320 Depth sampler lost 849 1605



Table *y Fixed SKe | (Upstream W the Confluence with the Kal Eituary) PrwUInR Data, IS'tap Tide Survey, 8 Auguit

TIDETIME TIME (GMT) DEPTH(m) TEMPERATURE  SALINITY D.0 pH TURBIDITY COMMENTS
Date:0S/BS/9t .c <gn (V. .at) (fhi)
LW 05:30 01 17.40 313 B66 7.92 25 Wind: 2 knots Soulherty
10 17.53 327 834 791 20
20 17.54 328 843 791 31
30 17.45 330 850 7.93 23
40 1721 335 848 7.94 29
50 16.98 339 852 7.96 25
00 1699 339 851 7.96 26
7.0 1679 341 85.6 7.97 34
80 16.73 34.2 84.1 7.98 28
90 - 16.05 -- 342 — - 840 ' 7.98" 38
ioo 1664 342 834 7.98 25
1o 16.03 342 801 7.98 60
HW 12:50 01 16.93 337 96 1 805
10 1682 340 94.6 805 28
20 1619 ‘341 89.9 805 2.2
30 16,22 344 006 804 32
40 16.18 345 89.0 804 32
50 16 16 345 90.1 804 32
e'o 16 11 346 888 804 22
7,0 1609 346 88.6 804 10
S0 1607 346 87.5 8.04 13
9,0 1607 34.6 86.2 8.04 14
100 16,07 346 871 805 17
110 15,99 346 86.0 805 2.0
120 15.93 34,6 860 804 30
HW* | mtued due to meter failure
HW+2 01 10.85 338 93.2 8.03 31
10 1685 331 89.2 803 50
20 1684 34.0 87.0 804 49
30 10.84 340 88.9 8.04 4.0
40 16,83 340 91.0 8.05 40
50 16.83 34,1 89.3 8.05 4.0
6.0 16.82 34.2 89.2 806 47
70 16.81 341 904 806 38
8.0 16.80 341 90.3 8.05 4,2
00 1677 342 89.7 805 35
too 16,77 342 88.7 805 35
110 16.76 341 900 805 32
120 16 76 341 89.5 804 39
HW+3 missed due to meter failure
HW+4 16:50 01 17.22 335 93.9 804
10 17.24 336 92.4 804 55
20 17.23 335 90 4 8.04 5.0
30 17.23 336 89.4 8,04 4.7
40 17.19 337 887 8.04 50
50 17.18 33.7 88.6 805 5.6
00 17.19 337 88.9 805 78
70 17.15 338 900 8.05 s 85
80 17.12 339 88.9 805 105
0.0 17.06 339 886 804 121
too 17.04 339 850 804 14.0
HW+5 missed due to meter failure
LW 18:55 01 17.74 320 98.7 807 3.7
20 17.52 332 921 804 41
40 17.42 335 86,1 804 4.5
60 17.3® 330 89.5 804 3.8
80 17.32 336 85.5 8.04 50
100 17.17 33> 813 802 52
LWO 23(50 01 17.03 333 936 80*1 1.1
10 17.06 334 953 8,10 12
2.0 16.07 335 95.5 8.10 13
30 16.95 337 946 8.10 12
40 16.92 337 92.0 8.10 21
50 16.89 338 924 8.10 2.0
60 16.87 339 928 810 22
7.0 16.73 340 91.5 8.09 11
80 16 64 341 89.5 809 12
«0 16.57 343 88.9 809 16
100 1648 343 89.3 8.08 18
no 16 46 343 831 808 19
20 16.34 344 863 808 14
130 16.32 344 860 807 17
Date 99/0S/M
HW*2 0320 01 16.96 336 882 807 74
10 16 95 338 00.5 807 71
2.0 1695 339 89.2 8.08 7.6
30 1694 340 89,0 808 84
40 1079 343 88.7 8.08 19
50 16.71 344 90.1 808 22
60 1666 345 88.3 808 23
70 1663 345 87.4 808 33
SO 16 60 345 86.7 807 34
90 16.57 34.6 86.0 808 41
100 1649 346 87.4 808 41
110 1644 34.7 857 807 47
120 1641 346 . 858 . 8.07 . . 62
LW* 1 08:15 01 lo«3 268 790 7.61 as
10 17.28 324 703 7«1 72
20 17.23 331 824 7.08 65
30 17.17 33 041 800 66
40 17.04 33ft R2R 801 58
50 1678 341 830 803 5°
o0 16.76 342 K.I0 803 00
70 1667 343 84.2 804 57
80 1662 4.1 85.5 804 S7
0 16 61 341 852 . 801 n0
100 16 62 344 835 80" pl
11.0 Itvo2 VIA *32 801 ni

further profile ruulli doe la meter failure. I run nil««rd(11W)



Table 44: Filed Site 2 (Off Grimes Bar) ProfilmR Data, Neap Tide Survey, 8 August

TIDE TIME---—-- TIME-(GMT)_DEPJH (m)

Date:08/08/96

LW 05:45
HW+1 13:50
HW+3 16:00
HW+5 )7:58

Date:09/08/96

LW+3 00:00
HW+2 02:50
LWH.5 08:45

No further profile results due to meter failure, t run mis*ed(HW)

TEMPERATURE

17.75
17.78
17.77
17 60
17.10
1695
16 57
16 44

17.31
17.30
17.20
17.16
17.10
17.06

17 85
17.84
17.81
17.79
17.70
17,60

18.08
18.08"
18.11
18.11
18.00

17.23
17.24
17.15
16.98
16 96
16 86
16 75
16.68
16.63
16 63

17.26
17.27
17.20
17.05
16.94
16.79
16.77
16.66
16 63
16 59

17.50
17.54
17.54
17.40
17.35
17.31
17.28

SALINITY

Wiv

31,6
31.6
323
331
33.9
340
343
345

33.4
33.4
335
33.7
33.8
338

32.5
32.6
328
32.8
33.0
331

30.3
315
32.0
320
325

10.5
12.3
244
304
318
324
331
333
335
33.7

29.2
31.8
32.8
33.4
33,7
34.0
34,1
341
34.2
343

29.8
319
32.0
331
33.4
333
33.6

ey

73.1
73.0
77.5
80.3
82.2
83.0
82.0
82.0

91.4
91.0
90.5
90.5
88.7
86.0

92.3
93.0
89.6
89.3

87.4

88.1
876
87.6
87.0
88.1

92.3
90.1
92.8
914
914
90.5
89 2
88.8
88.2
88.3

916
88.1
89.7
89.0
883
86 1
858
84.4
84.7
840

731
798
79.0
83.1
81.3
81.2
89.8

PH

7.85
7.86
7.88
7.92
7.96
7.98
7.99
7.99

8.03
803
803
803
8.03
8.03

8.02
802
8.01
8.01
8.01
801

7.97
7.97
7.97
7.97
8.00

8.07
8.07
8.09
809
8.08
8.08
8.08
8.07
8.07
8.08

8.04
8.05
8.06
8.06
8.06
8.07
8.07
8.07
8.07
8.07

7.82
791
7.94
7.99
8.00
8.01
8 01

TURBID]
(flu)

5.9
68
3.7
41
52
3.4
71

COMMENTS

HW+2 missed due to melcr failure

HW+4 missed due to meter failure

LW missed due to meter failure



Table 45: Kiicd Site 3 (Off I"mhc Creek) ProfilinK Data, Neap Tide Survey, 8 AueusC

Date: 08/08/96

Lw

1IWH

_HWA3

5

Dale:09/08/96
LW+3

MUM

LW+ 1.75

06 00

13J5

_ 1542,

17:45

00:26

ip-15

09:10

rTI (m)

0.1
».0

01
10
20
3ii

r- =
1.0
2.0

01
1.0

01
10
20

3.0

0,1
1.0
20
3.0

01
10

TEMPERATURE
°c

17.45
1799

17.72
1709
17.48
17.0%)

18.14-- —
18.08
18.02

18.33
18.38

17.06
17.32
17.42
17.35

17.39
17.54
17 52
17.45

17.40
17.80

No further profile results due to meter failure. I run mis*ed(HW)

Table 46: Fixed Site 4 Profiling Data, Neap Tide Survey, 8 August

TIDE TIME
Dale: 08/08/96

Lw

HW+2

HW-+4

LW

Date:09/08/96
LW+3

HW+1.5

LW+1.5

TIMK (C.MT)

06:10

12:30

14:40

16:35

18:40

00:52

02:30

09:1X1

DEPTH (m)

01
10
2.0

4.0

TEMPERATURE
°c

17.62
17.86
18.01

17,19
17.18
17.16
17,16
17.15

17.84
17.82
17.83
17.68
1764

18.16
18.17
IS 16
18.14

18,18
'18.23
18,21

17.29
17.33
17.22
17.21

17.41
17.50
17.38
17.32

17.50
17.50

fofurther profile result* due to meter failure. 1run miwedfl W)

SALINITY

(RIC)

28.7
311

323
323
330
33.7

310 1
320
323

28.9
30.3

9.1

101
11.3
16t

29.9
315
323
32.7

252
317

SALINITY

28.5
30.9
318

331
331
334
335
335

325
32.6
326
32.8
32.9

30.3
31.2
316
317

29.8
30.3
30.7

9.6
200
306
307

29.1
309
32.2
32.9

269
316

D.O
(s/* sat)

55.7
04.1

90 2
89.4
864
837

—K6.7"
95.3
949

75.2
79.5

82 7
89.6
86.9
844

79.9
85.5
87.4
X6.X

60.8
74.5

D.O
(V. sat)

64.3
666
64.2

89.1
88,1
88.6
88.0
84.9

9.1
88.6
89.4
X8.0
85.8

91.5
89.4
88.0
87.8

91.8
84.5
847

89.2
872
87.7
869

829
869
864
87.0

735
792

7.65
7.77

800
8.00
X.00
8.01

7.92
801
8.04

7.79
7.82

7.95
804
8.04
8.f«

7.90
7T9R
8.02
8,03

pH

8.00
8.00
8.00
8.00
Si.00

8.t

8.00

8,09
8.00

7.96
7.96
7.97
7.97

7.90
791
792

8.04
8.04
8.05
8.05

7.97
8.02
8.03
8 01

TURBIDITY
(flu)

71
51

0.0
1.0
1.(i

l.o

no -

11.0
140

100
100

18.9
8.3
60
67

TUR"Bﬂ!lI_]DITY

56
7X

11,0
119
49
50

64
55
67

195
195
18.0
»8.9

COMMENTS

HW+ 2/pisscd due to rocier failure

HWM missed due to meter failure

LW missed due to meter failure

No ph.turbidity due t
meter failure

COMMKNTS

1IW+1 missed due to mclct failure

HW+3 missed due to meter failure

HW+5 missed due to meter failure

No ph.turbidity due to
meter failure



Table 46: Fixed Site 4 (Trcsillian Estuary upstream ofMalpas) Profiling Data, Neap Tide SLirvey, 8 August

TIDE TIME TIME (C.MT)
Date: 08/08/96

Lw 06:10
HW 12:30
HW>2 14 40
HW-4 16:35
LW 18:40

Date: 09/08/96

00:52
mv-i.5 02:30
LW-1.5 «09:00

DEPTH (m)

0.1
1.0
20

01
10
20
3.0
4.5

01
1.0
2.0
3.0
40

01
1.0
2.0
25

01
1.0
2.0

0.1
1.0
2.0
3,0

TEMPERATURE
°c

17.62
17.86
18.01

17.19
17.18
17.16
17.16
17.15

17.84
17.82
17.83
17.68
17.64

18 16
1817
18.16
18 14

18.18
18.23
18.21

No further profile results due to meter failure. 1 run misscd(HW)

SAUNITY
(RIKfi)

28.5
30.9
31.8

331
331
334
335
335

325
326
32.6
32.8
32.9

30.3
31.2
31.6
31.7

29.8
30.3
307

9.6
20.0
306
30.7
29.1
30.9

322
32.9

26,9
31.6

D.O

(m /o sat)

643
666"
64 2

89.1
88 1
88 6
88.0
84.9

94.1
88.6
89.4
880
85.8

91.5
89.4
880
87.8

91.8
84.5
847

89.2

87.7
86.9

829
869
86.4
87.0

735
79,2

pH

800
8.00
800
8.00
800

800
8.00
800
8.00
800

7.96
7.96
7.97
7.97

7.90
791
7.92

804
8.04
805
8.05

797
802
8.03
801

TURBIE
(nu)

56
7.8

11.0
119
4.9
5.0
4.4

16

3.2
3.6

6.4
55
67
195

18.0
189

COMMENTS

HW+1 missed due to meter failure

HW+3 missed due to meter failure

HW+5 missed due to meter failure

No ph.turbidity due to
meter failure



Tabic 47: Fixed Site 5 (Sunny Comer) Profiling Data, Neap Tide Survey, 8 August

TIDE TIME
Date: 08/08/96

HW-+I

HW+3

Date: 09/08/96
HW+1

TIME (GMT)

13:20

15:30

01:51

DEPTH (m)

TEMPERATURE
°c

18.08
\ 18.09
18 07
17.91

18.38
18 54

17.83
17.78
17 65
17.63

No further profile result* due to meter failure. | run mUsedfIfW)

Tabic 48: Fixed Site 6 Profiling Data, Neap Tide Survey, 8 August

TIDE TIME
Date: 08/08/96

HW

HW+2

Date:09/08/96
HW

TIME (GMT)

12:20

14:25

01:20

DEPTH (m)

TEMPERATURE
°c

18 1S
17.96
17.97

18.37
18.37
18.32
18.32

17.23
17.76
17.79

No further profile results due to meter failure. | run missed(HW)

SALINITY

(9/kg)

313
315
317
322

294
29.8

20.6
28.6
30.8
"t202

SALINITY

(RIfcR)

309
315
317

31.2
315
317
317

23.2
319
321

D.O

(o/ sat)

84.6
842
84.2
856

73.2
75.8

84.2
82.7
847
83.9

D.O
(*/+ sat)

83.9
83.3
82.5

86 4
81.4
82.9
811

83.1
85.2
84.5

PH

7.92
7.92
7.93
7.95

7.75
7.81

7.93
7.96
7.98
7.99

pH

7.90
7.91
7.93

7.90
7.90
7.92
7.92

7.92
7.98
7.99

TURBIDITY
(flu)

TURBIDITY
<Ku)

185
25.4
27.7

75
113
134

COMMENTS

HW +2 missed due lo meter failure

COMMENTS

HW+1 missed due lo meier failure



