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CONTINUOUS WATER QUALITY MONITORING RESULTS COLLECTED FROM THE
RIVER TORRIDGE AT COCKSHILHAY AND BEAM BRIDGE FOR THE EC UWWTD.

2.1

2.2

2.3

CATCHMENT DESCRIPTION

The River Torridge rises at Baxworthy Cross (NGR SS 290 224) and flows south-east where
it isjoined by the River Waldon north-east of Bradford (NGR SS 426 079). The river is then
joined further downstream by the River Lew north of Hatherleigh at NGR SS 534 050,
flows north and isjoined by the River Okement (NGR SS 551 072). The River Torridge is
then joined by the River Mere south of Beaford (NGR SS 551 130) and the River Yeo 2 km
south of Bideford (NGR SS 462 245) below the freshwater limit. The River Torridge is
100.71 km long and drains a freshwater catchment equivalent to 857 km2 (Ref. 1).

TERMS OF REFERENCE
OBJECTIVES

The Environment Agency has a commitment to monitor the River Torridge for evidence of

nutrient enrichment between Great Torrington Sewage Treatment Works and the Tidal limit
(Ref. 2).

Two fixed site continuous water quality monitors are present on the lower reaches of the
River Torridge. The station at Beam Bridge (at NGR SS 4766 2026) is approximately 1A
km downstream from Great Torrington Sewage Treatment Works (STW) final effluent
discharge point (at NGR SS 4818 1918) whilst the station at Cockshilhay (at NGR SS 4971
1796) is approximately 2v* km upstream ofthe STW discharge (see Figure 1).

Data collected from the two continuous water quality monitoring stations is to be used as
support evidence in the nomination of the stretch of river as a 'Sensitive Area' to be
designated under the EC Urban Waste Water Treatment Directive (UWWTD) (91/271/EC).

PROJECT TEAM

T. Cronin (Project Leader)
P. Rose (Project Manager, author)

METHOD

The two continuous water quality monitors are pHOX 1600 series instruments enclosed in
prefabricated heated / ventilated glass fibre huts. The monitors are self cleaning (aerated
back-washing system with biocide injection switchable to a 6, 12 or 24 hourly cycle) with
river water being continuously driven through the monitor via a dual pumping system.

The ranges covered for the dissolved oxygen and pH parameters are 0-200% saturation and .
2-12 pH units respectively. Data is sent back to Manley House Communications room via
the Meteorburst Communication System every 15 mini,f<®



RESULTS

The annotated data in graphical form is supplied in APPENDIX I. An example ofthe data
in text form is given in APPENDIX II. A comparison ofthe data sets is presented in Table
1

Although the data supplied represents the period 1994 to 1996 inclusive from the Beam
Bridge site and 1996 from the Cockshilhay site, no calibration, validation or service records
exist for the period 1994-1995. The data collected during this period cannot be relied on as
being correct an as such must only be used as an indication oftrend.

Damage caused by the floods of winter 1995 resulted in both monitors being non-
operational. The servicing and recommission of the monitors was carried out by A & T
Services Ltd. . From June 1996 onwards, both sites were operational and being calibrated
(and serviced as required) on a weekly basis. For this reason, the statistics given with the
graphs have only been calculated for the 1996 period on a month by month basis.

None ofthe reported dissolved oxygen concentrations (% saturation) of the River Torridge
at the sites Beam Bridge or Cockshilhay exceeded the DoE's criteria of 150 % saturation
(daytime, Ref 3) during the year 1996. The data previous to this period were not validated
and must be considered numerically unsafe; however, the data do show diurnal variations and
approximate magnitude ofthe swings in graphical form (see APPENDIX 1).

DISCUSSION

Although the validated data sets for both sites do not contain any concentrations of dissolved
oxygen above the DoE criteria, the diurnal variations of both dissolved oxygen concentration
and pH levels shown in the graphic representation do indicate high levels of aquatic plant
life activity.

Dissolved oxygen, pH and aquatic plant life.

The cyclical trends in the dissolved oxygen concentrations can be generally explained through
the combined processes of photosynthesis and respiration of the aquatic plant life. During
daylight, both processes are active. If there is sufficient solar radiation and the populations
ofalgae / aquatic macrophytes are great enough, the quantities of dissolved oxygen utilised
by respiration will be equalled then exceeded by that produced by photosynthesis.

As light levels decrease during the afternoon to night time, photosynthesis reduces then
stops whilst the process of respiration generally stays at the same level ( an exception being
the Cyanobacteria or Blue Greens that have a slightly different metabolic process than the
more advanced 'higherlaquatic plants. Ref4). As a direct consequence, the dissolved
oxygen in the water column is utilised by respiration (by both flora and fauna) and the levels
fall. This variation gives rise to the characteristic diurnal cycle observed in the dissolved
oxygen concentrations

Diurnal cycles obsewed in the pH data is also attributable to the aquatic plant activity.
During daylight, carbon dioxide (C032 in the water column (either present as a by-product
of respiration or via diflusion from the atmosphere) is used by the aquatic micro and



macrophytes during photosynthesis. If levels of C02become depleted, some of the aquatic
plants can utilise bicarbonate ions instead. (Ref 5).As an end product of the process,
Hydroxide ions are secreted which in turn increases the pH level ofthe water (Ref.5).

During the night, the C02produced by respiration is not being utilised by photosynthesis ie
hydroxide ions are not being produced and the daytime pH levels start to fall. A proportion
of the increasing quantities of C02being produced combines with the water to form carbonic
acid. Whilst Carbonic acid itself will lower the pH ofthe water, the acid can also dissociate
into free hydrogen and bicarbonate ions. The greater the quantities ofhydrogen ions in the
water column, the more acidic the water (Ref 5). These pH cycles tend to mirror the
variations observed in the dissolved oxygen concentrations.

Dissolved oxygen, pH and eutrophication.

The wide variations in dissolved oxygen concentrations and pH levels suggest high levels of

aguatic plant life present at these two points ofthe River Torridge. In order for the plants
to be thriving there must be enough nutrients present in the water column to sustain the plant
populations. The enrichment of the watercourse with plant nutrients, mainly nitrates and
phosphates, can be from by-products of natural decay, agricultural run-off through to
loading from effluent discharges.

The data collected from the continuous monitors suggests that the River Torridge at both
monitoring sites up and downstream of Great Torrington STW s slightly eutrophic in nature
even though none of the validated dissolved oxygen data collected exceeded the DoE level

of 150 % saturation. However, the comparison of the data sets from the Beam Bridge site
to those collected at the Cockshilhay site indicate that the diurnal cycles downstream of the

Great Torrington STW effluent discharge point are generally slightly greater than those

upstream. This can be seen in both the graphical representation and from the Standard
Deviation (SD) of the data sets (see Table 1).

This would suggest that whilst the lower reaches ofthe River Torridge may be considered
as slightly eutrophic, (probably caused by a combination of factors such as agricultural run-
off and inputs from STW effluents upstream), there is a slight exacerbation of the problem
by yet further nutrient loading from the Great Torrington STW effluent discharge.

Further uses for the continuous water quality monitors on the River Torridge.

Besides collecting data for the possible UWWTD designation, the monitor situated at
Cockshilhay is approximately 2.5 km upstream of a surface water abstraction site (07/0173
at NGR SS 4820 1910) owned by SWWS Ltd. (see Figure 1).

SWWSLtd. currently have no licence to abstract from the site 07/0173. However, during
drought conditions and under regulation by the Environment Agency, emergency abstractions
are possible. The location ofthe monitor at Cockshilhay would make it worth consideration
to use the monitor station as a form of intake protection during such times.



CONCLUSION

1 None of the data collected from the continuous water quality monitors at
Cockshilhay and Beam Bridge contained Dissolved Oxygen concentrations
exceeding the DoE UWWTD criteria of 150 % saturation.

2. Dissolved Oxygen and pH data collected from both sites show strong diurnal cycles
during the summer months.

3. The diurnal cycles recorded are attributed to high levels of aquatic plant activity.

4. The high levels of aquatic micro and macrophytes are probably the result of nutrient
enrichment ofthe lower reaches ofthe River Torridge from upstream sources such
as agricultural run-offand discharges from upstream STWs.

5. The slight eutrophication of the River Torridge at Beam Bridge is probably
exacerbated by nutrient loading from the input of Great Torrington STW effluent
discharge.

REFERENCES.
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2. NRA. (1994). River Torridge Catchment Management Plan. Final Report.
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Table 1. Comparison of data collected from Cockshilhay and Beam Bridge (Up and Downstream of Great Torrington STW respectively)
during 1996.

Month

June

July

August

September

October

November

December

Cockshilhay

Somm<a 8

The data starting to show diurnal
variations in DO concentrations and.
corresponding changes in pH levels

Diurnal variations stronger than June.
SD (or variation) less than that of data
set D/S of STW. pH data set mirroring
trendsofDO.

Amplitude of cycles decreasing in
comparison to Julys data. pH cycles
still following trend of DO data

Amplitude of cycles shown in the DO
data set'dying out and much reduced
by the end of the month. Although the
pH data set is reduced due to probe
failure, what is present reflects DO
trend.

Diurnal cycles are not particularly
apparent for either DO or pH graphs.
This is reflected in the lower SD for the
data sets.
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data set U/S of STW indicating greater
amplitude or wider’swings’in diurnal

cycles.

Amplitude of cycles decreasing in

Amplitude of cycles shown in both DO
and pH data sets still dying out and

much reduced by the end of the month.

Diurnal cycles are not particularly
apparent for either DO or pH graphs.
This is reflected in the lower SD for the
data sets.
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APPENDIX I



CONTINUOUS WATER QUALITY MONITORING
BEAM BRIDGE 1994-1996



River Torridge January 1994
Beam Bridge

Dissolved Oxygen % saturation January 1994

|No validation data available tor this month. Use data as an indication of trend only.

pH January 1994
10

4-. A-

bn 11-Jan 13-Jan 15-Jan  17”%an 1B-Jan  21-Jan  23-Jan  25-Jan  27-Jan 28-Jan  31-Jan
10-Jan 12-Jan  14-Jan  16-Jan 18-Jan  20-Jan 22-Jan  24-Jan  20-Jan 28-Jan  30-Jan  01-Feb
1994

02-Jan 04-Jan  06-Jan 06-Jan

|No validation data available for this month Use data as an indication of trend only. |

Key

Environmental Quality
Standard



River Torridge February 1994
Beam Bridge

D.O. % saturation February 1994

% saturation

D.O.

01-Feb 03-Fob 0S-Feb 07-Feb 09-Feb 11-Fob 13-Feb 15-Feb 17-Feb  .19-Feb 21-Feb 23-fcb 25-Feb 27-Fob 01-Mar
02-Feb 04-Feb 06-Feb 08-Feb 10-Feb 12-Feb 14-Feb 16-Feb 1&Feb 20-Feb 22-Feb 24-Feb 26-Feb 2&-Feb

1994

INo validation data available for this mooth7~Jse data as an indication of trend only, j

pH. February 1994

17-Feb 19-Feb 21-Feb 23-Feb 25-Feb 27-Feb 01-Mar

01-Feb 03-Feb 05-Fob 07-Feb 0&-Feb 11-Feb 13-Feb 15-Feb
24-Feb 26-Feb 28-Feb

02-Feb 04-Feb 06-Feb 06-Feb 10-Feb 12-Feb 14-F«b 16-Feb 16-Feb 20-Feb 22-Feb
1994

INo validation data available fof this month. Use data as an indication of trend onty. |

Key

Environmental Quality
Standard



River Torridge March 1994
Beam Bridge

D O. % saturation March 19941

% saturation

D.O.

1994

|No validation data available for this month. Use data as an indication of trend only.

pH March 1994

1994

INo validation data available for this month. Use data as an indication of trend on!

Key

Environmental Quality
Standard



River Torridge April 1994
Beam Bridge

Dissolved Oxygen % saturation April 19941

Sat

%

Dissotved Oxygen

02-Apr 04-Apr 06-Apr 06-Apf 10-Apr 12-Apr 14-Apr 16-Apr 18-Apr 20-Apr 22-Apr 24-Apr 26-Apr 28-Apr 30-Apr
1994

INo validation data available for this month. Use data as an indication of trend omyT|

pH April 1994

01-Apr 03-Apr 05-Apf 07-Apr 06-Apr 11-Apr 13-Apr 15-Apr 17-Apr 19-Apr 21-Apr 23-Apr 25-Apr 27-Apr 29-Apr  01-May
02-Apr 04-Apr 06-Apr 08-Apr 10-Apr 12-Apr 14-Apr 1B-Apr 18-Apr 20-Apr 22-Apr 24-Apr 26-Apr 26-Apr 30-Apr
1994

fNo validation data available for this month. Use data as an indication of trend only. |

Key

Environmental Quality
Standard



River Torridge May 1994
Beam Bridge

saturation

%

D.O.

01-May 03-May 05-May 07-May O0&May 11-May 13-May 15-May 17-May 19-May 21-May 23-May 25-May 27-May 29-May 31-May
02-May 04-May 06-May 06-May 10-May 12-May 14-May 16-May 16-May 20-May 22-May 24-May 26-May 26-May 30-May 01-3un
1994

INo validation data available for this month. Use data as an indication of trend only. |

pH May 1994

0l-May 03-May 05-May 07-May 09-May 11-May 13-May 15-May 17"May 19-May 21"May 23-May 25-May 27-May 29-May 31-May
02-May 04-May O06-May 06-May 10-May 12-May 14-May 16-May 18-May 20-May 22-May 24-May 26-May 28-May 30-May 01-Jun
1994

INo validation data available for this month. Use data as an indication of trend only. |

Key

Environmental Quality
Standard



River Torridge June 1994
Beam Bridge

D.O. % saturation June 1994

% saturation

D.O.

02-dun  04-Jdun  06-Jun QN 10Jun  12Jun 14Jun 10Jun  18Jun  20Jnn 22-Jun  24-Jun 26-Jun 28-Jun  30-Jun
1994

INo validation data available for this month. Use data as an Inducation of trend only. |

pH June 1994

01-Jun 03-Jun 06-Jun 07-Jun 09-Jun 11-Jun 13-Jun 15-Jun 17-Jun 19-Jun 21-Jun 23-Jun 25-Jun 27-Jun 29-Jun 01-Jul
02-Jun 04-Jun 06-Jun 05-Jun 10-Jun 12-Jun 14-Jun 1&0un IflJun 20-Jun 22-Jun 24-Jun 26-Jun 26-Jun 30-Jun
1994

|No validation data available for this month. Use data as an Indication of trend only. |

Key

Environmental Quality
Standard



River Torridge July 1994
Beam Bridge

D.O. % saturation July 1994

% saturation

D.O.

01-Jul 03-Jul 05-Jul 07-Jut 09-Jul 11-Jul 13-Jul 15-Jul 17-Jul noJul  21-Jul 23-Jul 2S-Jul 27-Jul 20-Jul 31-Jul

02-Jul 04-Jul 06-Jut 06-Jul 1cwul 12-Jul 14-Jul 1&Jul 18-Jul 20Jul 22-Jul 24-Jul 26-Jul 28-Jul 3Ckkil
1994

01-Aug

INo validation data available fw this momh. Use data as an indication of trend only. |

pH Juty 1994 |

A4 -t N . fiL J1f . A

_ fulill y \Ay AV
J M b j\ n \A r\I\i

01-Jul 03-Jul 05-Jul 07-Jiri 09-Jut 11-Jul 13-Jut 1S-Jul 17-Jul 10-Jul 21-Jul 23-Jul 25-Jul 27-Jul 29-Jul 31-Jul

02-Jul 04-Jul Oe-Jul 06-Jut 10-Jul 12-Jul 14-Jul 1S-Jul 1S-Jul 20-Jul 22-Jul 24-Jul 26-Jul 20-Jul 30-Jul
1994

INo validation data available faf this month, use data as an indication of trend

Key

Environmental Quality
Standard

01-Aug

onty. |



River Torridge August 1994
Beam Bridge

% saturation

D.O.

01-Aug 03-Aug 05-Aug 07-Aug 09-Aug 11-Aug 13-Aug 15-Aug 17-Aug 19-Aug 21-Aug 23-Aug 25-Aug 27-Aug 29-Aug 31-Aug
02-Aug 04-Aug 06-Aug 08-Aug 10-Aug 12-Aug 14-Aug 10-Aug 18-Aug 20-Aug 22-Aug 24-Aug 28-Aug 28-Aug 30-Aug 01-Sep
1994

jNo validation data available for this month. Use data as an indication of trend oniy]

pH August 1994 |

01-Aug 03-Aug 05-Aug 07-Aug 06-Aug 11-Aug 13-Aug 15-Aug 17-Aug 19-Aug 21-Aug 23-Aug 25-Aug 27-Aug 29-Aug 31-Aug
02-Aug  04-Aug 06-Aug 08-Aug 10-Aug 12-Aug 14-Aug 16-Aug 18-Aug 20-Aug 22-Aug 24-Aug 26-Aug 28-Aug 30-Aug 01-Sep
1994

[No validation data available for this month. Use data as an indication of trend only. |

Key

Environmental Quality
Standard



River Torridge September 1994
Beam Bridge

D O. % saturation September 1994~

% saturation

D.O.

21-Sop  23-Sop 2&Sep 27-Sop  29-S«p 01-Oct

01-Sap 03-Sop 05-Sop 07-Sep 09-Sop 11-Sep 13-Sep 15-Sep 17-Sop  1©-S®p
26-Sop  23-Sop  30-Sep

02-Sop 04-Sop 06-Sop 08-Sop 10-Sop 12-Sep 14-$ep 16-Sep 18-Sep 20Sep 22-Sop 24-Sop
1994

|No validation data available for this month. Use data as an indication at trend only.

pH September 1994]

1994

INo validation data available for this month. Use data as an indication of trend only. |

Key

Environmental Quality
Standard



River Torridge October 1994
Beam Bridge

% saturation

D.O.

23-Oct  2S-Oct 27-Oct 290ct 31-Oct

01-Oct 03-0ct 0500 07-Oct  09-Oct 11-Oct 13-Oct 15-Oct 17-Oct 1SOct 21-0ct
01-Nov

02-Oct  04-Oct 06-Oct 06-Oct 10-Oct 12-Oct 14-Oct 16-Oct 18-Oct 20-Oct 22-Ctt  24-Oct 26-Oct 28-Oct 30-Oct
1994

INo validation data available for thfs month. Use data as an indication of trend only. |

pH October 1994

17-0ct  160ct 21-Oct 2S-Oct 25-Oct 270ct 29-Oct 310ct

01-Oct  03-Oct 05-Oct 07-Oct 0&Oct 11-Oct 13-Oct  15-Oct
28-Oct  30-Oct  01-Nov

02-Oct  04-Oct 06-Oct  08-Ocl 10-0ct  12-Oct  14-Oct  16-Oct 18-Oct 20-Oct 22-Oct 240ct  26-Oct
1994

|No validation data available for this month. Use data as an indication of trend onty."]

Key

Environmental Quality
Standard



River Torridge November 1994 -

Beam Bridge

*

P.O. % saturation November 1994]

IS i1 11
- ,I B . -
% Kih I’V\fir I (A ftalwldhl\w\/ll M] ny AV
%]
o)
()

O1-New 03-New 05-Nov 07-Nov  09-Now 11-Nov  13-Nov  15-Now 17-Nov  10-Nov 21-Nov = 23-Not 25-Nov  27-Nov  29-Nov 01-Dec
02-Nov  04-Nov  06-Nov  06-Nov  10-Nov  12-Nw  14-Nov  1ftNov 16-Nov  20-Nov = 22-Nov  24-Nov  26-Nov  26-Nov  30-Nov

1994

INo validation data available fty this month. Use data as an indication"” trend only. |

pH November 1994

01-Nov  03-Nov  05-Nov  07-Nov  09-Nov 11-Nov  13-Nov  15-Not 17-Nov  1frNew 21-Nov  23-Nov  25-Not 27-Nov  20-Nov  01-Dec
02-Nov  04-Nov  06-Nov  06-Not  10-Nov  12-Not 14-Nov  16-Not 18-Not 20-Nov 22-Not 24-Nov 26-Nov  26-Not  30-Not
1994

I No validation data available fry this month. Use data as an indication of trend only. |

Key

Environmental Quality
Standard



River Torridge December 1994

Beam Bridge
*
D.O. % saturation December 1994
c
'é% Monitor out of action
5 .
§ fHhK'yi (Al \y
S Mr
o
o

0l-Dec 03-Dec 05-Dec 07-Dec 09-Dec 11-Dec 13-Dec 15-Dec 17-Dec 19-Dec 21-Oec 23-Oec 25-Doc 27-Oec 29-Dec 31-Dec
020ec 04-Doc 06-Dec Oe-Dec 10-Dec 12-Dec 14-Dec 1S-Dec 16-Dec 20-Dec E-Dec 24-Oec 20-Dec 26-Dec 30-Dec 0l1-Jan

1994

[No validation data available for this month. Use data as an indication of trend only,

pH December 1994

Monitore>utc ;tior

~ .r .030! ~ 05000 O070ec OW3ec 110ec 13-°*c 1W3ec 17-Oec 19-Dec 21-Dec 23-Oec 25-Dec 27-Dec 29-Dec 31-Dec
020ec 04-0ec 060ec 060ec 10-Dec 12-Dec 14-Oec 16-Dec 18-Dec 20-Dec 22-Dec 24-Oec 26-Dec 26-Dec 30-Dec Ol-Jan
1994

[no validation data available for this month. Use data as an indication of trend only. |

Key

Environmental Quality
Standard



River Torridge January 1995
Beam Bridge

Monitor out of action all month



River Torridge February 1995

Beam Bridge
Dissolved Oxygen % sat. February 1995
140
120
s Monitor outol
B 100 _ astior
2 *
. u
~3 i+ V L.
= gy <- — h Ifit rtirijl M
5 M EH % v T JtHF
a
60
1
40
M - Li a*te o i«-rou irrw Z>r«0 ul
02*Feb’ 04-Feb 06-Feb 08-Feb 10-Feb 12-Feb 14-Feb 16-Feb 18-Feb 20-Feb 22-Feb 24-Feb 20-Feb 28-Feb
1995
INo validation data available for this month. Use data as indication ot trend only.
pH February 1995
10

i
Probe not WcDrkirg

Monitor out of
action

01-Feb 03-Feb 05-Feb 07-Feb 09-Feb 11-Feb 13-Feb 15-Feb 17-Feb 18-Feb 21-Feb 23-Feb 25-Feb 27-Feb 01-Mar
02-Feb 04-Feb 06-Feb 06-Feb 10-Feb 12-Feb 14-Feb 16”eb 18-Feb 20-Feb 22-Feb 24-Feb 26-Feb 28-Feb
1995

|No validation data available for this month. Use data as indication of trend only.

Key

Environmental Quality
Standard



River Torridge March 1995
Beam Bridge

% saturation

D.O.

Ol-Mar 03-Mar 05-Mar 07-Mar 09-Mar 11-Mar 13-Mar 15-Mar 17-Mar 19-Mar 21-Mar 23-Mar 25-Mar 27-Mar 29-Mar 31-Mar
02-Mar 04-Mar 06-Mar 08-Mar 10-Mar 12-Mar 14-Mar 16-Mar 10-Mar 20-Mar 22-Mar 24-Mar 26-Mar 26-Mar 30-Mar O01-Apf

1995

[No validation data available for this month. Use data as an indication of trend only. |

pH March 1995

M<anitor out of action -*v fv*

21-Mar  23-Mar 2S-Mar 27-Mar 29-Mar  31-Mar

Ol-Mar 03-Mar 05-Mar 07-Mar 09-Mar 11-Mar 13-Mar 15-Mar 17-Mar 1*Mar
01-Apr

02-Mar 04-Mar 06-Mar 08-Mar 10-Mar 12-Mar 14-Mar 18Mar 18-Mar 20-Mar 22-Mar 24-Mar 26-Mar 28-Mar 30-Mar
1995

[no validation data available for this month. Use data as an indication of trend onty.®

Key

Environmental Quality
Standard



River Torridge April 1995
Beam Bridge

Dissolved Oxygen % sat April 19951

% saturation

D.O.

02-Apr 04-Apr 00-Apr 00-Apr 10-Apr 12-Apr 14-Apr 1ft-Apr 1ft-Apr 20-Apr 22-Apr 24-Apr 26-Apr 2S-Apr 30-Apr
1995

INo validation data available Tot this month. Use data as an indication of trend onty. |

pH April 1995

01-Apr 03-Apr OS-Apt 07-Apr 09-Apr 11-Apr 13-Apr 15-Apr 17-Apr 1ft-Apr 21-Apf 2J-Apr 25-Apr 27-Apr 29-Apr  01-May
02-Apr 04-Apr 06-Apf OS-Apr 10-Apr 12-Apr 14-Apr 18-Apr 1S-Apf  20-Apr 22-Apr 24-Apr 26-Apr 28-Apr 30-Apr
1995

INo validation data available for this month. Use data as an indication of trend onty. |

Key

Environmental Quality
Standard



River Torridge May 1995
Beam Bridge

% saturation

D.O.

Dissolved Oxygen % sat. May 1995

1995
| No validation data available for this month. Use data as indication of trend only |

pH May 1995

|\d DA A_A a
| 1 ftJ AM\ _ jr s $ N.j'S

r

r
Ty

01-May 03-May 05-May 07-May 09-May 11-May 13-May 15-May 17-May 19-May 21-May 23-May 25-May 27-May 2©Way 31-May
02-May 04-May 06-May 06-May 10-May 12-May 14-May 1&May 15-May 20-May 22-May 24-May 28-May 25-May 30-May 01-Jun
1995

|No validation data available for this month. Use data es indication of trend only. |

Key

Environmental Quality
Standard



River Torridge June 1995
Beam Bridge

Dissolved Oxygen % sat June 1995

01-Jun 03-Jun 05-Jun 07-Jun Q9-0un 11-Jun 13-Jun IWun 17-Jun {Wun 21-Jun 23-Jun 25-Jun 27-Jun 20-Jun 01-Jul
02-Jun 04-Jun 06-Jun 06-Jun 10-Jun 12-Jun 14-Jun 10-Jun 10-Jun 20-Jun 22-Jun 24-Jun 26-Jun 2B-Jun 30-Jun
1995

|No validation data available for this month. Use data as indication of trend only. |

pH June 1995

01-Jun 03-Jun 05-Jun 07-Jun 09-Jun 1~ Jun 13-jun 15-Jun 17-Jun 1&Jun 21-Jun 23-Jun 25-Jun 27-Jun 29-Jun 01-Jul
02-Jun 04-Jun 06-Jun 08-Jun 10Jun 12-Jun 14-Jun 16-Jun 1B-Jun 20-Jun 22-Jun 24-Jun 26-Jun 26-Jun 30-Jun

1995

[No validation data available for this month. Use data as indication of trend only. |

Key

Environmental Quality
Standard



River Torridge July 1995
Beam Bridge

P.O. % saturation July 19951

150

130
Monitor out of

110 action

% saturation

D.O.

70

50

30
01-Jul  03-jui  05-Jul  07-Jul  Oftul  11-Jul  13Jul  1SJd  17-Jd 10:dul 21-Jul 233 253ul 27-dul 29-Jul 31-dul

02™Nul 04-Jul 06-Jul 08-Jul 10-Jul 12-Jul . HMNul 16-Jul 16-Jul 20-Jul 22-Jul 24-Jul 26-Jul 2B-Jul 30-Jul 01-Aug
1995

INo validation data availabte for this month. Use data as indication of trend only. |

pH July 1995

01-Jul 03-Jul 05-Jul 07-Jul 0&-Jul 11-Jul 13-Jul 15-Jul 17-Jul 1B-Jul 21-Jul 23-Jul 25-Jul 27-Jul 29-Jul 31-Jul
02"Jul 04-Jul 06-Jul OB-Jul 10-Jul 12-Jul 14-Jul 16-Jul 16-Jul 20-Jul 22-Jul 24-Jul 25-Jul 26-Jul 30-Jul  01-Aug
1995

INo validation data available for this month. Use data as indication of trend only. |

Key

Environmental Quality
Standard



River Torridge August 1995
Beam Bridge

Monitor out of action all month



River Torridge September 1995
Beam Bridge

Monitor out of action all month



River Torridge October 1995
Beam Bridge

Monitor out of action all month



River Torridge November 1995
Beam Bridge

Monitor out of action all month



River Torridge December 1995
Beam Bridge

Monitor out of action all month



River Torridge January 1996
Beam Bridge

Monitor out of action all month



River Torridge February 1996
Beam Bridge

Monitor out of action all month



River Torridge March 1996
Beam Bridge

Monitor out of action all month



River Torridge April 1996
Beam Bridge

Monitor out of action all month



River Torridge May 1996
Beam Bridge

Monitor out of action all month



River Torridge June 1996

Beam Bridge

D.O. % saturation June 1996

% saturation

D.O.

1996

pH June 1996

03-Jun  O&Jun  07-Jun  08-Jun  11-Jun  13Jun  15-Jun  17-jun

e 02-Jun  04-Jun  06-Jun  08-Jun  1tWun  12-Jun  14-Jun  16-Jun  Ifrgun

1996

Dissolved Oxygen % saturation

Number of readings 1926
Maximum 11841
Minimum 7141
Mean 93.61
Standard Deviation 10.35

No. exceeding DoE criteria 0

02-Jun  04-Jun  06-Jun  09-Jun  10-Jun  12-Jun  14-Jun  10-Jun  18Juri  20-Jun  22-Jun  24-Jun  26-Jun  26-Jun  30-Jun

Sensor Fautt

19-Jun 21-dun 23-Jun  2£Jun  27-Jun 2©Jun  01JU
20-Jun  22-Jun 24-Jun  26-Jun  28-Jun  3<Wun

Key

Environmental Quality
Standard
....... » Celibration



River Torridge Juty 1996
Beam Bridge

% saturation

D.O.

Dissolved Oxygen % saturation
Number of readings

Maximum

Minimum

Mean

Standard Deviation

No. exceeding DOE criteria

711
130.68
81.97
105.01
14.17

P.O. % saturation Juty 19961

1996

pH July 1996

Key

Environmental Quality
Standard
Calibration



River Torridge August 1996
Beam Bridge

P.O. % saturation August 1996 [

% saturation

D.O.

02-Aug  04-Aug 08-Aug 08-Aug 10-Aug 12-Aug 14-Aug 19-Aug 18-Aug 20-Aog 22-Aug 2A-Aug 26-Aug 28-Aug 30-Aug 01-S«p
1996

pH August 19961

02-Aug 04-Aug 06-Aug 06-Aug  10-Aug 12-Aug 14-Aug 16-Aug 18-Aug 20-Aug 22-Aug 24-Aug 26-Aug 28-Aug 30-Aug 01-S«p

1996
Oissotvod Oxygen % saturation
Number of readings 2955 Key
Maximum 104.42 . .
. Environmental Quality
Minimum 71.67 Standard
Mean e691 . > Calibration
Standard Deviation 7.46

No. exceeding DoE criteria 0



River Torridge September 1996
Beam Bridge

D.O. % saturation September 1996

D.O. % saturation

01Sop 03Sep 05Sep QrSep 09Sep 11Sep 13Sep 15Sep 17-Sep 1&Sep 21Sep 23Sep 25Sep 27-Sep 29Sep  01-0ct
02-Sep 04-Sep 06Sep 08Sop 103ep 12&p 14Sep 1&Sep 16Sep 20Sep 22Sep 24Sep 26Sep  28Sep  30Sep
1996

pH September 1996

Ol-Sep 03Sep 05Sep O7-Sep 09Sep 11-Sep 13Sep 15Sep 17-Sep 19Sep 21Sep 23Sep 2SSep 27-Sep  29Sep  01-Oct
02Sep 04Sep 06Sep 08Sep 10Sep 12Sep 14Sep 16Sep 18Sep 20Sep 22Sep 24Sep 20Sep 2SSep 305

1996
Dissolved Oxygen % saturation
Number of readings 1760 Key
Maximum 11021
Minimum 7555 Environmental Quality
Standard
Mean - 8927 » Calibration
Standard Deviation 9.02

No. exceeding DoE criteria 0



River Torridge October 1996

No. exceeding DoE criteria 0

Beam Bridge
D.O. % saturation October 1996
c
9
S
p=}
‘:E
[%2]
S
o
[a)
02-0ct 040ct OeOct oaoct 10-Oct 12-Oct 14-Oct 160ci 16-Oct 20-Oct 22-Oct 2aOct 26-Oct 28-Oct 30-Ocl 01-Nw
1996
pH October 1996
[
1
! 1
| | ¢ t Pump Failure
*
Abk_, - ald
s/
Ol-Oct 03-Oct OSOct 07-0ct 09-Oct 11-Oct 13-Oct 15-Oct 17-Oct IfrOct 21-Oct 23-Oct 2SOci 27-Oct 2&0Oci  310ct
02-Oct  04-Oct 06-Oct 06-Oct 10-Oct 12-Oct 14-Oct 10-Oct 18-Oct 20-Oct 22-Oct 24-Oct 26-Oct 28-Oct 30-Oct 01-Not
1996
Dissolved Oxygen % saturation
Number of readings 2248 Koy
Maximum 95.52
Minimum 75.55 Environmental Quality
Mean 85.77 Standard
Standard Deviation 393 e - Calibration



River Torridge November 1996
Beam Bridge

D.O. % saturation

02-Nov  04-Nov  06-Nov  06-Not

02-Nov  04-Now 06-No/  08-Nw

Dissolved Oxygen % saturation
Number of readings

Maximum

Minimum

Mean

Standard Deviation

No. exceeding DoE criteria

D.O. % saturation November 1996

10-Mot  12-Nen

10-Nov

12-Nw

2774
95.96
79.62
88.74

3.04

14-Not

16-Not
1996

16-Nw  20-Nw

pH November 1996

14-Nw

10-Nov
1996

18-Ncv

20-Nw

22-Nw

32-Nw

24-nov  26-nw Bnw

24-New  2fl-Nw  28-Nov

Key

Environmental Quality
Standard
Calibration

30-nw

30-Nw



River Torridge December 1996
Beam Bridge

D.O. % saturation December 1996

02-Dec  04-Dec 06-Dec 06-Dec  10-Dec  12-Dec  14-Dec 16-Dec 18-Dec 20-Dec 22-Dec 24-Dec 26-Dec 28-Dec  30-Dec  01-Jan
1996

pH December 1996

10

01-Dec 03-Dec 06-Dec 07-Dec 0©-Dec 11-Dec 13-Dec 15-Dec 17-Dec 10-Dec 21-Dec 23-Dec 25-Dec 27-Dec  29-Dec  31-Dec
02-Dec 04-Dec 06-Dec 08-Dec 10-Dec 12-Dec  14-Dec 18-Dec 18-Dec 20-Dec 22-Dec 24-Dec 26-Dec 28-Dec 30-Dec  0l1-Jan

1996
Dissolved Oxygen % saturation
Number of readings 2936 Key
Maximum 99.33
Minimum 69 Environmental Quality
Mean 87.6 ,  Caibraon
Standard Deviation 537

No. exceeding DoE criteria 0



CONTINUOUS WATER QUALITY MONITORING
COCKSHILHAY 1996



River Torridge January 1996
Cockshilhay

Monitor out of action all month



River Torridge February 1996
Cockshilhay

Monitor out of action all month



River Torridge March 1996
Cockshilhay

Monitor out of action all month



River Torridge April 1996
Cockshilhay

Monitor out of action all month



River Torridge May 1996
Cockshilhay

Monitor out of action all month



River Torridge June 1996

Cockshilhay

c

2

=]

o

2

]

w

=S

o)

o
02-Jun 04-Jun O&Jun  O&Jun 10Jun
02-Jun 04Jun 06-Jun 0O&Jun 10-Jun

Dissolved Oxygen % saturation
Number of readings

Maximum

Minimum

Mean

Standard Deviation

No. exceeding DoE criteria

D.O. % saturation June 1996

12Jun 14%lun IWun IfrJun 2<Kun  22Jun  24Mun  2&Jun
1996
pH June 1996
12-Jun 14Mun 16-Jun 18-Jun 20-Jun 22-Jun 24-Jun 26-Jun
1996
2220 Key
114.77
easo T Standard
anaar
T > Calibration
6.13
0

2&>Jun

28-Jun

Environmental Quality

3(Wiin

30-Jun



River Torridge July 1996
Cockshilhay

D.O. % saturation July 1996

% saturation

D.O.

02-Jul  04-Jul  06-Jul  08-Jul 10Jul 127ul 14-Jul 16-Jul 10-Jul  20-Jul 22°ul - 24>)ul 28>Ju 20-Jul 30-Jul  01-Aug

1996
pH July 1996

1996
Dissolved Oxygen % saturation
Number of readings 2140 Key
Maximum 125.75
Minimum 64.66 Environmental Quality
Mean 100.45 Standard
Standard Deviation 68l e » Callibration

No. exceeding DoE criteria 0



River Torridge August 1996
Cockshilhay

P.O. % saturation August 1996

% saturation

D.O.

01-Aug 03-Aug O"Aug 07-Aug O"MAug 11-Aug  13-Aug ifrAug 17-Aug  19-Aug 21-Aug 2Wug 25-Aug 27-Aug 2&"ufl  31-Aug
02-Aug 04-Aug 06-Aug 06-Aug 10-Aug 12-Aug 14-Aug 16-Aug IM g 2CMAUg  22-Aug  24-Aug  26"ug  26-Aug  3(WWg  01-Sop
1996

pH August 1996

01-Aug 03-Aug OS-Aug 07-Aug 09-Aug 11-Aug 13-Aug 15-Aug 17-Aug 19-Aug 21-Aug 23-Aug 2S-Aug 27-Aug 29-Aug 31-Aug
02-Aug  04-Aug 08-Aug 06-Aug 10-Aug 12-Aug 14-Aug 16-Aug 18-Aug 20-Aug 22-Aug 24-Aug 2&Aug 26-Aug 30-Aug 01-Sep

1996
Dissolved Oxygen % saturation
Number of readings 2579 Key
Maximum 116.97
Minimum 85.43 Environmental Quality
Mean 97.86 Standard
Standard Deviation 638 e -» Calibration

No. exceeding DoE criteria "0



River Torridge September 1996
Cockshilhay

% saturation

D.O.

Dissolved Oxygen % saturation
Number of readings

Maximum

Minimum

Mean

Standard Deviation

No. exceeding DoE criteria

D-Q. % saturation September 1996

1157
122.82
89.4
101.43
7.76

pH September 1996

Key

Environmental Quality
Standard
Calibration



River Torridge October 1996

Cockshilhay
P.O. % saturation October 1996
Pump Fautt
Probe Fautt
= i o
i) -
€ —
= <4 \
3 \ ft
L 1
o
a

orod 030ci (BOd 070d O8Ot 11-0d 1300 15001 17001 1&0d  24-0d  230ct  2S0ct 270t 280Ct  31-0d
02-0ct 04Oc oeoct oe-oct 1&0ct 12-0d 140ct 160t 18-0Od 200ct 22-0ct 240d 260ct 23-Oct  30-Oct

1996

pH October 1996

T
i ﬁ i Jiill f’vo tm
A m
VA HA Vi - ff i r

\Y

Olost 03~0ct 050ct 07-0d 09-0cl 110cl 130d 15Cet 17-0d 100ct 21-0¢ 230ct 250t 27-0d  290d  31-0ct
020c  04-0ct  OftOcl  08-0et 10Oct 120ct 140ct 160t 160t 200ct 22-Oct 240t 2fOct  2f-Oct  30-Oct

1996
Dissolved Oxygen % saturation
Number of readings 1099 Key
Maximum 100.74
Minimum 80 Environmental Quality
Standard
Mean 9349 S Calibration
Standard Deviation 2.84

No. exceeding DoE criteria 0



River Torridge November 1996
Cockshilhay

% saturation

D.O.

D.O. % saturation November 1996

02-Nov  04-Nov  06-Nov  06-Nov ~ 10-Nov  12-Nov  14-Nov  10-Nov  18-Nov 20-Nov 22-Nov  24-Nov  20-Nov  20-Nov  30-Nov
1996
pH November 1996
Pump Fautt Probe Fault
—1 1 '|'

3 —————— i
01-Nov OWJov 05-Nov  07-Nov  09-Nov  11-Nov 15-Nov  17-Nov  1WJov  21-Nov  23-Nov  25-Nov  27-Nov  29-Nov  O1-Oec
02-Nov  04-Nov  06-Nov  08-Nov  10-Nov  12-Nov  14-Nov  10-Nov  16-Nov  20-Nov  22-Nov  24-Nov  28-Nov  28-Nov  30-Nov
1996

Dissolved Oxygen % saturation

Number of readings 2166 Ke

Maximum 103.67 y

Minimum 86.66 Environmental Quality
Mean 96.29 Standard

Standard Deviation 285 e -» Calibration

No. exceeding DoE criteria 0



River Torridge December 1996
Cockshilhay

D.O. % saturation December 1996

140 |

Probe Fault

. % saturation

80 —

D.O
—
— -+

60

40 - I I
01-Dec 03-Doc 05-Dec 07-Dec 09-Dec  11-Dec 13-Oec 15-Dec  17-Doc  19-Dec 21-Dec 23-Oec 25-Dec 27-Dec  29-Dec  31-Dec
02-Dec  04-Dec 06-Dec 06-Dec  10-Dec  12-Dec  14-Dec 19-Oec 16-Dec 20-Dec 22-Dec 24-Dec 26-Dec 26-Dec  30-Oec  0Ol-Jan
1996

pH December 1996

01-Dec 03-Dec 05-Dec 07-Dec 09-Dec  11-Dec 13-Dec  15-Dec 17-Dec  19-Dec 21-Dec  23-Dec 25-Oec  27-Dec  29-Oec  31-Dec
02-Dec  04-Dec  06-Dec 06-Dec  10-Dec  12-Dec  14-Dec - 16-Dec  18-Dec 20-0ec 22-Dec 24-Dec 26-Dec 28-Oec 30-Oec  0l-Jan

1996
Dissolved Oxygen % saturation
Number of readings 1100 Key
Maximum 101.05
Minimum 88.12 Enviaonglental Quiality
tandar
Mean %8s > Calibration
Standard Deviation 1.89

No. exceeding DoE criteria 0



APPENDIX H



Meteorburst Beam Bridge August 1996

Where possible major spikes due to interference / cleaning cycles have been

e

00:01

00:15
00:30
00:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15

. 04:30

04:45
05:00
05:15
05:30
05:45
06:00
06:15
06:30
06:45
07:00
07:15
07:30
07:45
08:00
08:15
08:30
08:45
09:00
09:15
09:30
09:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
12:00
12:15
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00

Date
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96
01-Aug-96

Date

35278
35278.01
35278.02
35278.03
35278.04
35278.05
35278.06
35278.07
35278.08
35278.09
35278.1
35278.11
35278.13
35278.14
35278.15
35278,16
35278.17
35278.18
35278.19
35278.2
35278.21
35278.22
35278.23
35278.24
35278.25
35278.26
35278.27
35278.28
35278.29

35278.3
35278.31

35278.32
35278.33
35278.34
35278.35
35278.36
35278.38
35278.39

35278.4
35278.41
35278.42
35278.43
35278.44
35278.45
35278.46
35278.47
35278.48
35278.49

35278.5
35278.51
35278.52
35278.53
35278.54
35278.55
35278.56
35278.57
35278.58
35278.59

35278.6
35278.61
35278.63
35278.64
35278.65
35278.66
35278.67

EQS RE2

70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70-
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70
70

0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
0.6
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DO %

85.98
85.15
84.58
79.05
80.06
81.08
80.51
80.38
79.68
80.06
79.87
79.68
79.56

79.3
78.92

79.11

79.3
79.05
78.73
78.47
77.58
76.63
76.95
76.25
75.74
75.29
77.33

73.7
74.09
74.59
75.17
74.85
75.29

75.1
75.48
75.87
75.87
76.38
78.16
78.86
79.94
80.32
81.78
83.56
83.69
83.56
86.17
85.98
88.59
89.67
88.27
86.11
88.78
90.94
92.08
92.02

94.5
95.77
96.15
97.24
98.25

98.7
99.08
99.72
100.1

Temp °C
16.7
16.74
16.48
16.63
16.47
16.48
16.41
16.18
16.22
16.15
16.22
16.13
16.16
16.12
16.03

15A
15.89
16.04
16.03
15.33
15.28
15.14
15.24
151
15.14
15.07
15.07
15.14
15.01
15.01
15.22
15.24
15.18
15.28
15.18
15.19
15.04
154
15.39
15.48
15.57
15.59
15.72
15.87
15.8
15.59
15.92
15.78
16.16
16.32
16.56
16.66
16.92
17.26
17.49
17.14
17.59
17.56
17.71
17.76
17.96
18.17
18.02
18.22
18.25

removed
PH NTU Total NH3 mg/l Cond. uS/cm
7.64 16.69 0.06 215.43
7.62 16.56 0.04 216.06
7.61 16.56 0.04 216.06
7.58 17.33 0.04 216.06
7.58 16.35 0.04 216.38
7.55 16.44 0.04 216.69
7.54 16.3 0.04 216.69
7.52 16.22 0.04 216.69
7.51 16.1 0.05 217.01
7.5 16.03 0.05 217.01
7.49 15.97 0.04 217.33
7.48 15.96 0.05 217.33
7.47 15.91 0.04 217.65
7.46 15.83 0.05 217.65
7.46 15.86 0.04 217.96
7.45 15.83 0.05 218.28
7.44 15.77 0.04 217.96
7.43 15.71 0.05 218.28
7.52 15.71 0.05 218.28
7.43 15.77 0.04 216.06
7.41 15.71 0.04 217.01
7.39 15.77 0.04 217.33
7.4 16.94 0.04 217.33
7.39 15.88 0.04 217.01
7.4 15.86 0.05 216.69
7.38 15.94 0.04 216.38
7.43 15.94 0.04 216.38
7.35 17.34 0.05 215.74
7.37 16.27 0.04 215.74
7.37 16.1 0.05 215.74
7.38 16.22 0.04 215.43
7.37 16.44 0.04 215.11
7.37 16.36 0.04 215.11
7.37 16.39 0.04 21511
7.37 16.3 0.05 214.79
7.38 16.31 0.04 214.47
7.37 16.38 0.04 214.79
7.37 16.14 0.04 214.79
7.39 16.45 0.04 214.79
741 15.96 0.04 214.47
7.42 15.97 0.07 214.79
7.42 16.19 0.06 214.79
7.44 16.08 0.05 214.79
7.47 16.08 0.04 214.47
7.47 16.21 0.05 214.16
7.47 16.25 0.05 214.16
751 16.17 0.05 214.79
751 16.66 0.11 ‘o 214.47
7.56 16.28 0.07 215.74
7.57 16.33 0.07 216.06
7.59 16.33 0.05 216.06
7.62 17.81 0.05 216,06
7.65 20.79. 0.05 217.33
7.68 16.83 0.05 217.33
7.7 16.92 0.05 217.01
7.7 17.08 0.05 216.38
7.78 17.01 0.05 217.96
7.83 17.14 0.05 218.6
7.84 17.17 0.05 217.96
7.89 17.26 0.05 218.6
7.94 17.4 0.05 219.55
7.97 17.47 0.05 219.55
7.99 17.56 0.05 219.87
8.03 17.73 0.05 220.19

8.06 17.73 0.05 219.87



