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APPENDIX A

SITE ASSESSMENT FORMS & PARTICLE SIZE DISTRIBUTION
CURVES



SITE 1: ROCHESTOWN



APPENDIX A : SITE CHARACTERISATION FORM

1.0 GENERAL DETAILS (from planning application)

PLANNING APPLICATION Ref. No. : XXXX

NAME & ADDRESS OF APPLICANT : Site 1

SITE LOCATION AND TOWNLAND : Rochestown
Brannockstown 
Co. Kildare

TELEPHONE No. :

FAX No. : E-MAIL :

MAXIMUM No. No. OF DOUBLE 
OF RESIDENTS 5 BEDROOMS

No. OF SINGLE 
1 BEDROOMS : 3

PROPOSED CAPACITY OF 
SEPTIC TANK (litres) : 4000 litres

NUMBER OF 
CHAMBERS: 2

PROPOSED WATER SUPPLY : 
(tick as appropriate)

Mains

V
Private well 
/ borehole

Group well / 
borehole



2 .0  DESK STUDY

Soil type: Grey-Brown Podzolic Bedrock type: Carrighill (CZ) formation -
calcareous greywacke & shale

Subsoil type: Gravels Aquifer type: Pu -  bedrock generally unproductive

Vulnerability class: High Groundwater Protection Response: R1

Presence of significant sites:
(archaeological, natural and historical)

None

Zoning in county development plan:

Not zoned

Past experience in the area:

None

Comments:

The proposed percolation area lies within the catchment area o f the Liffey river. 
However, the river lies approximately 0.75 km to the north and thus the minimum 
separation distances outlined by the EPA (EPA, 2000) are met.



3.0 ON-SITE ASSESSMENT

3.1 Visual Assessment

TOPOGRAPHY: Site located in a SLOPE:
hollow.

STEEP (>1;5)
LANDSCAPE: Free-draining farmland SHALLOW (1 :5 -  1:20)

RELATIVELY FLAT (<1:20) V
GEOLOGY: No obvious geological

features.

SURFACE FEATURES

OUTCROPS: None

HOUSES: Nearest dwelling 0.7 km to north east.

DITCHES: None

WELLS: One on site that is no longer in use. When dipped the water level was found to 
be 7m below ground level or approximately 4.2m below the invert of the 
percolation trench.

SPRINGS: None

KARST FEATURES: None

ROADS: Site adjacent to regional road R413

WATERCOURSE : Stream flowing in ditch approximately 150m to west in direction of 
Liffey that is 0.75 km to north.

LAKES/SURFACE WATER PONDING/
BEACH/SHELLFISH AREAS/ WETLANDS

Adjacent field approximately 40m north of the proposed percolation area 
experiences surface ponding during the winter months.

SITE BOUNDARIES : Clearance distances as outlined in EPA 2000 adhered to.

EXISTING LAND USE : Grazing for livestock.



LOCAL DRAINAGE: No obvious indicators of poor drainage in immediate vicinity of
proposed percolation area,

TYPE OF VEGETATION : Grassland, nettles, docks, dandelions and daisies.

GROUND CONDITIONS: Dry and solid underfoot

COMMENTS:
The potential targets that exist for contamination from the discharge o f wastewater are 
the groundwater and the adjacent stream. The degree o f risk and hence the appropriate 
treatment system will thus depend on the trial hole inspection and results o f the 
percolation test.



3.2 Trial Hole

Depth of Trial Hole: Date and Time of excavation: 4/2/02 11:00

2.1m Date and Time of examination: 8/2/02 10:00

Depth from ground surface to bedrock (m): Bedrock not reached

Depth from ground surface to w ater table (m): Watertable not reached

Soil Type: Clay loam Subsoil Type : sandy Silt (w/clay)
Soil / Subsoil Information

Soil / subsoil 
Texture & 
Classification

Soil
Structure

Density Colour Preferential
Flowpaths

O.IM
0.2M A Horizon Crumb Medium Dark Roots
0.3M brown
0.4M
0.5M sandy Clay (w/silt) Structureless Medium Reddish Some roots
0.6M -massive brown and0.7M
0.8M macropores
0.9M
l.OM
I.IM sandy Silt (w/clay) Structureless Medium Brown None evident
1.2M -massive
1.3M
1.4M
1.5M
1.6M
1.7M
1.8M
1.9M
2.0M
2.1M
2.2M Base o f  hole
2.3M
2.4M
2.5M

BS5930 Analysis :
Cohesive Test : Yes Thread T est: Moderate plasticity 
Dilatancy Test : Slow Result : sandy Silt (w/clay)

Ribbon T est: 55 mm



3.3 Percolation Test
Type of Test (T-test or P-test) T-test
Percolation Test hole 1 2
Depth from ground surface to top o f 
hole (mm) -  A

550mm 550mm

Depth from ground surface to bottom 
of hole (mm) -  B

950mm 950mm

Depth o f hole (mm) [B-A] 400mm 400mm

Dimensions o f hole [ length x breadth 
(m m )l

300mm x 300mm 300mm x 300mm

Date o f Test 5/2/2002 5/2/2002

Date pre-soaking started 4/2/2002 4/2/2002

Time filled to 400mm 10:50 10:46

Time water level at 300mm 11:45 12:13

Test Hole No. 1 Test Hole No. 2
Fill No. Start Time 

(at 300iiun)
Finish Time 
(at 200mm)

At
(minutes)

Start Time 
(at 300mm)

Finish Time 
(at 200mni)

At
(minutes)

1 11;45 13:05 80 12:13 14:25 132

2 13:08 14:33 85 14:26 16:53 147

'■>
3 14:33 16:10 97 16:53 19:22 149

AverageAt (minutes) 87 AverageAt (minutes) 144

At hole no. 1 : average At/4 = ti = 22 At hole no. 2 : average At/4 = t2 = 36

T value = (ti + 12)/2 = 28 (minute/25mm) Result of Test PASSED

Comments
Site suitable for conventional septic tank with adequate percolation area in accordance
with the EPA Guidance Manual (2000). Also suitable for mechanically aerated system or
intermittent filter system.
Note : P-test not required.



4.0 CONCLUSION
Integrate the information from  the desk study and on-site assessment (Le. visual assessment. 
Trial hole and percolation tests) above and conclude the type o f system that is appropriate. This 
information is also used to choose the optimum fin a l disposal route o f  the treated wastewater.

Suitable for :

(a) Septic tank & soil percolation system SUITABLE

(b) Septic tank and intermittent filter system
and polishing un it; or septic tank & constructed 
wetland & polishing unit.

SUITABLE

(c) Mechanical aeration system & 
polishing unit.

SUITABLE

And SUITABLE for discharge to GROUNDWATER.

5.0 RECOMMENDATION

Propose to mstall : Septic tank and mechanical aeration system with soil percolation system

And discharge to : Groundwater

Signed: XXXX 
Qualifications : XXXX 
Date of report;

Address : XXX

Phone: E-mail ;

6.0 REVIEW (by Local Authority)

Site Visit D ate ;

Inspection o f trial hole D ate :

Inspection o f percolation Test Holes D ate .

Comments :

Signed : D ate:
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SITE 2: THE CURRAGH



APPENDIX A : SITE CHARACTERISATION FORM

1.0 GENERAL DETAILS (from planning application)

PLANNING APPLICATION Ref. No. : XXXX

NAME & ADDRESS OF APPLICANT : Site 2

SITE LOCATION AND TOWNLAND : The Curragh

XXXX

TELEPHONE No. :

FAX No. : E-MAIL :

MAXIMUM No. No. OF DOUBLE 
OF RESIDENTS 4 BEDROOMS : 2

No. OF SINGLE 
BEDROOM S: 3

PROPOSED CAPACITY OF 
SEPTIC TANK (litres) : 2275 litres

NUMBER OF 
CHAM BERS: 2

PROPOSED WATER SUPPLY : Mains Private well Group well /
(tick as appropriate) / borehole borehole



2.0 DESK STUDY

Soil type: Grey-Brown Podzolic Bedrock type: Richardstown Limestone (RK) -  dark
grey limestones, commonly cherty, 
partly dolomitised

Subsoil type: Gravels Aquifer tj'pe: Rg -  regionally important sand/gravel 
aquifer

Vulnerability class: High Groundwater Protection Response: R1

Presence of significant sites:
(arcliaeological. natural and historical)

There is a barrow, a prehistoric tomb covered by a mound of earth, located 
approximately 250m south west of the site at 27880E 21275N.

Zoning in county development plan:

Not zoned

Past experience in the area:

None

Comments:

While the desk study judged the site characteristics to be consistent with the criteria 
outlined in the Wastewater Treatment Manuals (EPA 2000) and Groundwater 
Protection Schemes (Dept, o f the Environment and Local Government, EPA and GSI, 
2000) for the location o f wastewater treatment systems an on-site assessment will be 
necessary to confirm its suitability



3.0 ON-SITE ASSESSMENT

3.1 Visual Assessment

TOPOGRAPHY: Sloping towards stream SLOPE:
in north.

STEEP (>1;5)
LANDSCAPE: Free-draining farmland SHALLOW (1 :5 - 1:20) V

RELATIVELY FLAT (<1:20)
GEOLOGY: No obvious geological

features.

SURFACE FEATURES

OUTCROPS: None

HOUSES: Cottage which will be serviced by septic tank and constructed wetland in the 
process of being renovated approximately 30m north east. School 100m to 
south east.

DITCHES: Ditch with stream at bottom of field -  50m north.

WELLS: None.

SPRFNGS: None 

KARST FEATURES: None

ROADS: Regional road R413 passes approximately 60m to south west.

WATERCOURSE : Site slopes towards steam 50m to north.

LAKES/SURFACE WATER PONDING/
BEACH/SHELLFISH AREAS/ WETLANDS

None

SITE BOUNDARIES : Clearance distances as outlined in EPA 2000 adhered to.

EXISTING LAND USE : Grazing for horses.



LOCAL DRAINAGE: No obvious indicators of poor drainage in the vicinity of
proposed percolation area.

TYPE OF VEGETATION : Grassland,, docks, dandelions and daisies visible absence
of indicators of poor drainage.

GROUND CONDITIONS: Dry and solid underfoot

COMMENTS: The potential targets that exist for contamination from the discharge of 
wastewater are the groundwater and the adjacent stream there are no 
obvious surface indicators to suggest that site would be unsuitable for 
installation of domestic wastewater treatment system. The degree of risk 
and hence the appropriate treatment system will thus depend on the trial 
hole inspection and results o f the percolation test.



3.2 Trial Hole

Depth of Trial Hole: Date and Time of excavation: 6//02/02 11:00

2.2m Date and Time of examination: 8//02/02 13:00

Depth from ground surface to bedrock (m): Bedrock not reached

Depth from ground surface to water table (m): Watertable not reached

Soil Type: Clay loam Subsoil Type : sandy Clay (w/silt)
Soil / Subsoil Information

Soil / subsoil 
Texture & 
Classification

Soil
Structure

Density Colour Preferential
Flowpaths

O.IM
0.2M A Horizon Crumb Medium Dark Roots
0.3M brown
0.4M Structureless Some root
0.5M Silt/Clay -massive Low Brown ends and

macropores
present

0.6M
0.7M

0.8M sandy Clay (w/silt) 
interspersed with 
rounded cobbles

Structureless Reddish Macropores, 
cracks & 
voids around 
some cobble

0.9M -massive Medium Brown
l.OM
I.IM

1.2M
1.3M sandy Clay (w/silt) 

interspersed with 
rounded cobbles

Structureless
-massive

Medium Brown Macropores, 
cracks & 
voids around

1.4M
1.5M
1.6M
1.7M some cobble
1.8M
1.9M
2.0M
2.1M
2.2M
2.3M Base of hole
2.4M
2.5M

BS 5930 Analysis:
Cohesive Test ; Yes Thread Test: High plasticity Ribbon Test: 
Dilatancy Test: No Result: sandy Clay (w/silt)

110mm



3.3 Percolation Test
Type of Test (T-test or P-test) T-test
Percolation Test hole 1 2
Depth from ground surface to top of 
hole (mm) -  A

550mm 550mm

Depth from ground surface to bottom 
o f hole (mm) -  B

950mm 950mm

Depth o f hole (mm) [B-A] 400mm 400mm

Dimensions of hole [ length x breadth 
(mm) 1

300mm x 300mm 300mm x 300mm

Date o f Test 7/2/2002 6/2/2002

Date pre-soaking started 6/2/2002 6/2/2002

Time filled to 400mm 11:19 11:21

Time water level at 300mm 12:04 11:38

Test Hole No. 1 Test Hole No. 2
Fill No. Start Time 

(at 300mm)
Finish Time 
(at 200nim)

At
(minutes)

Start Time 
(at 300mm)

Finish Time 
(at 200mm)

At
(minutes)

1 12-.04 13:11 67 11:38 12:15 37

2 13.11 14:30 79 12:15 13:00 45

3 14:30 15:46 76 13:00 13:47 47

AverageAt (minutes) 74 AverageAt (minutes) 43

At hole no. 1 : average At/4 = ti = 18 At hole no. 2 : average At/4 = t2 = 10

T value = (ti + ti)/2 = 14 (minute/25mm) Result o f Test PASSED

Comments
Site suitable for conventional septic tank with adequate percolation area in accordance
with the EPA Guidance Manual (2000). Also suitable for mechanically aerated system or
intermittent filter system.
Note : P-test not required.



4.0 CONCLUSION
Integrate the in formation from the desk study and on-site assessment (Le visual assessment. 
Trial hole and percolation tests) above and conclude the type o f system that is appropriate. This 
information is also used to choose the optimum final disposal route o f the treated wastewater.

Suitable for :

(a) Septic tank & soil percolation system SUITABLE

(b) Septic tank and intermittent filter system SUITABLE
and polishing unit; or septic tank & constructed
wetland & polishing unit.

(c) Mechanical aeration sj'stem & SUITABLE
polishing unit.

And SUITABLE for discharge to GROUNDWATER

5.0 RECOMMENDATION

Propose to install: Septic tank with soil percolation system

And discharge to : Groundw'ater

Signed : XXXX Address : XXX
Qualifications ; XXXX 
Date of report;

Phone ; Fax : E-mail ;

6.0 REVIEW (by Local Authority)

Site Visit Date :

Inspection o f trial hole Date :

Inspection o f percolation Test Holes Date ;

Comments :

Signed : D a te :
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SITE 3: KIILLAVENY



APPENDIX A : SITE CHARACTERISATION FORM

1.0 GENERAL DETAILS (from planning application)

PLANNING APPLICATION Ref. No. : XXXX

NAME «& ADDRESS OF APPLICANT : Site 4

SITE LOCATION AND TOW NLAND : Killaveny
Tinahely 
Co. Wicklow

TELEPHONE No. :

FAX No. : E-MAIL :

MAXIMUM No. No. OF DOUBLE  
OF RESIDENTS 5 BEDROOMS :

No. OF SINGLE  
1 B E D R O O M S: 4

PROPOSED CAPACITY OF 
SEPTIC TANK (litres) : 4000 litres

NUM BER OF 
C H A M B E R S: 2

PROPOSED W ATER SUPPLY : 
(tick as appropriate)

Mains Private well 
/  borehole

V
Group well / 
borehole



2.0 DESK STUDY

type: Clay loam Bedrock type: Ribband group, Maulin formation - Slate,
phylite, schist, basalt & quartzite

Subsoil type Till with lower palaeozoic schists. Aquifer type: Ll
sandstones, greywackes and shales 
dominant.

Vulnerability class: Extreme (E) Groundwater Protection Response: R2*

Presence of significant sites:
(arcliacological, natural and liistorical)

None

Zoning in county development plan:

Not zoned under 1999 County Development Plan.

Past experience in the area:

None

Comments:

While the desk study judged the site characteristics to be consistent with the criteria 
outlined in the Wastewater Treatment Manuals (EPA 2000) and Groundwater Protection 
Schemes (Dept, of the Environment and Local Government, EPA and GSI, 2000) for the 
location o f wastewater treatment systems an on-site assessment will be necessary to 
confirm its suitability.



3.0 ON-SITE ASSESSMENT

3.1 Visual Assessment

TOPOGRAPHY: Gently sloping towards SLOPE:
floor o f  valley to north
west. STEEP (>1:5)

SHALLOW ( 1 :5 -  1:20) V
LANDSCAPE: Immediate area is free- RELATIVELY FLAT (<1:20)
draining grassland and tillage land sloping
towards the north west

GEOLOGY : No obvious geological
features.

SURFACE FEATURES

OUTCROPS: None

HOUSES: Nearest dwelling approximately 100m north.

DITCHES: None 

WELLS: Bore hole on site.

SPRINGS: None 

KARST FEATURES: None

ROADS: Site adjacent to regional road (c.f. site map)

W ATERCOURSE : Stream approximately 300m to north east.

LAKES/SURFACE W ATER PONDING/ 
BEACH/SHELLFISH AREAS/W ETLANDS None

SITE BOUNDARIES : N/A

EXISTING LAND USE : N/A

LOCAL DRAINAGE: Naturally well drained

TYPE OF VEGETATION : Grassland

GROUND CONDITIONS: Dry and solid underfoot._________



C O M M EN TS: The potential targets that exist for contamination from the discharge o f 
wastewater is the adjacent stream and the groundwater. The degree o f 
risk and hence the appropriate treatment system will thus depend on the 
trial hole inspection and results o f the percolation test.



3.2 Trial Hole

Depth of Trial Hole:

2.2mm

Date and Time o f excavation: 24/ 1/03 09:30 

Date and Time o f examination: 27/ 1/03 11;00

Depth from ground surface to bedrock (m): Bedrock not reached 

Depth from ground surface to water table (m): Watertable not evident

Soil Type: Clay loam Subsoil Type : clayey Sand
Soil / Subsoil Information

Soil /  subsoil 
Texture & 
Classification

Soil
Structure

Density Colour Preferential
Flowpaths

O.IM
0.2M
0.3M

A horizon Crumb Medium
Dark
brown

Roots, some 
evidence o f 
macropores

0.4M
0.5M

clayey Sand with 
some rounded 
cobbles

Structureless 
-single grain

Dense Light
brown

Some root 
ends

0.6M
0.7M
0.8M
0.9M
l.OM
I.IM
1.2M
1.3M
1.4M
1.5M
1.6M
1.7M
,8M

1.9M
2.0M
2.1M
2.2M
2.3M

gravelly clayey 
Sand interspersed 
with gravel and 
rounded cobbles

Structureless 
- single grain

Dense Dark
brown

Base o f  hole

None obvious 
although 
pockets o f 
cobbles create 
macropores



3.3 Percolation Test
Type of Test_________________________  T-test
Percolation Test hole 1 2
Depth from ground surface to top o f  
hole (mm) -  A

850mm 900mm

Depth from ground surface to bottom 
o f  hole (mm) -  B

1250mm 1300mm

Depth o f  hole (mm) [B-A] 400mm 400mm

Dim ensions o f  hole [ length x breadth 
(m m )l

300mm x 300mm 300mm x 300mm

Date o f  Test 27/1/2003 27/1/03

Date pre-soaking started 26/1/03 26/1/03

Time filled to 400mm 10:22 10:00

Time water level at 300mm 12:12 13:20

Test Hole N o, 1 Test Hole No. 2
Fill No. Start Time 

(at 30()mm)
Finish T im e  
(al 2()()mni)

At
(minutes)

Start Time 
(at 30()mm)

Finish Tim e  
(at 200mm)

At
(minutes)

1 12:12 15:07 175 13:20 17:15 235

2 15.07 18:07 180 17:15 22:15 240

3 18:07 21:14 187

AverageAt (minutes) 1 8 0 .6 AverageAt (minutes) 237.5

At hole no. 1 : average At/4 =  ti = 45.2 At hole no. 2 : average At/4 = t2 =  59.4 

T value =  (ti + 12)/2 =  52.3 (minute/25mm) ^  Result o f  Test FA ILED  

Comments
T-value deems site unsuitable for conventional septic tank system (EPA, 2000). W hile a 
P-test might deem the site suitable for installation o f  a secondary treatment system in 
accordance with the Guidance Manual (2000) no P-test was carried out as the site met the 
project specifications._________________________________________________________________



4.0 CONCLUSION
Integrate the information from  the desk study and on-site assessment (L e. visual assessment. 
Trial hole and percolation tests) above and conclude the type o f system that is appropriate. This 
information is also used to choose the optimum fina l disposal route o f the treated wastewater.

Suitable for :

(a) Septic tank & soil percolation system UNSUITABLE

(b) Septic tank and intermittent filter system N/A 
and polishing un it; or septic tank & constructed
wetland & polishing unit.

(c) Mechanical aeration system & N/A 
polishing unit.

And SUITABLE for discharge to GROUNDWATER.

5.0 RECOMMENDATION

Propose to install : Puraflo® with effluent split between stratified sand filter (6m‘) and 20m of 
percolation trenches

And discharge to : Groundwater

Signed : XXXX Address : XXX
Qualifications : XXXX 
Date of report;

Phone : Fax ; E-mail :

6.0 REVIEW (by Local Authority)

Site Visit Date .

Inspection o f trial hole Date :

Inspection o f  percolation Test Holes Date :

Comments :

Signed : Date :
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SITE 4: THREE WELLS



APPENDIX A : SITE CHARACTERISATION FORM

1,0 GENERAL DETAILS (from planning application)

PLANNING APPLICATION Ref. N o .: XXXX

NAME & ADDRESS OF APPLICANT : Site 3

SITE LOCATION AND TOWNLAND : Three Wells
Co. Wicklow

TELEPHONE No. :

FAX No. : E-MAIL :

MAXIMUM No. No. OF DOUBLE 
OF RESIDENTS 4 BEDROOMS :

No. OF SINGLE 
1 BEDROOM S: 3

PROPOSED CAPACITY OF 
SEPTIC TANK (litres): 4000 litres

NUMBER OF 
CHAM BERS: 2

PROPOSED WATER SUPPLY : 
(tick as appropriate)

Mains Private well 
/ borehole

V
Group well / 
borehole



2 .0  DESK STUDY

Soil type: Clay loam Bedrock type: Ribband group, Maulin formation - Slate,
phylite, schist, basalt & quartzite

Subsoil type: Till with lower palaeozoic schists. Aquifer type: LI
sandstones, greywackes and shales 
dominant.

Vulnerability class: Extreme (E) Groundwater Protection Response: R2^

Presence of significant sites:
(archaeological, natural and historical)

None

Zoning in county development plan:

Not zoned under 1999 County Development Plan,

Past experience in the area:

None

Comments:

While the desk study judged the site characteristics to be consistent with the criteria 
outlined in the Wastewater Treatment Manuals (EPA 2000) and Groundwater Protection 
Schemes (Dept, o f the Environment and Local Government, EPA and GSI, 2000) for the 
location of wastewater treatment systems an on-site assessment will be necessary to 
confirm its suitability.



3.0 ON-SITE ASSESSMENT

3.1 Visual Assessment

TOPOGRAPHY: Slightly sloping SLOPE:
towards south west.

STEEP (>1:5)
LANDSCAPE: Immediate area is free- SHALLOW (1:5 -  1:20) V 
draining grassland and tillage land sloping RELATIVELY FLAT (<1:20) 
towards the south eat

GEOLOGY: No obvious geological 
features.

SURFACE FEATURES 

OUTCROPS: Outcrop behind house exposing 2.5m of unsaturated subsoil. 

HOUSES: Nearest dwelling approximately 100m south east.

DITCHES: None

W ELLS: Borehole 60m up gradient to west.

SPRINGS: None 

KARST FEATURES: None

ROADS: Site adjacent to 3"* class road (c.f site map)

W ATERCOURSE : None

LAKES/SURFACE W ATER PONDING/
BEACH/SHELLFISH AREAS/W ETLANDS None

SITE BOUNDARIES : N/A

EXISTING LAND USE : N/A

LOCAL DRAINAGE: Naturally well drained

TYPE O F VEGETATION : Grassland

GROUND CONDITIONS: Dry and solid underfoot



CO M M EN TS: The potential target that exist for contamination from the discharge o f 
wastewater is the groundwater. The degree o f risk and hence the 
appropriate treatment system will thus depend on the trial hole 
inspection and results o f the percolation test.



3.2 Trial Hole

Depth o f Trial Hole: Date and Time of excavation: 10/05/03 09:30

2.2mm Date and Time of examination: 12/05/03 11:00

Depth from ground surface to bedrock (m): Bedrock not reached

Depth from ground surface to water table (m); W atertable not evident

Soil Type: Clay loam Subsoil Type : clayey Sand
Soil / Subsoil Information

Soil /  subsoil 
Texture & 
Classification

Soil
Structure

Density Colour Preferential
Flowpaths

O.IM Dark Roots, some
0.2M A horizon Crumb Medium brown evidence o f
0.3M macropores
0.4M sandy Silt (w/clay) Structureless Medium Reddish Some root
0.5M -single grain brown ends
0.6M
0.7M Very gravelly 

clayey Sand 
interspersed 
striated cobbles

Structureless Medium Dark Some
macropores 
evident in

0.8M -  single grain brown0.9M
I.OM
I.IM pockets o f
1.2M gravel and
I.3M around
1.4M cobbles
1.5M
1.6M
I.7M
1.8M
1.9M
Z.OM
Z.IM
’.2M
1.3M



3.3 Percolation Test
Type of Test_______________________  T-test
Percolation Test hole 1 2
Depth from ground surface to top of 
hole (mm) -  A

550mm 550mm

Depth from ground surface to bottom 
of hole (mm) -  B

950mm 950mm

Depth o f hole (mm) [B-A] 400mm 400mm

Dimensions o f hole [ length x breadth 
(mm)]

300mm x 300mm 300mm x 300mm

Date of Test 12/05/2003 12/05/03

Date pre-soaking started 11/05/03 11/05/03

Time filled to 400mm 10:08 10:09

Time water level at 300mm 11:11 11:07

Test Hole No. 1 Test Flole No. 2
Fill No. Start Time 

(at 300mm)
Finish Time 
(at 200mm)

At
(minutes)

Start Time 
(at 300mm)

Finish Time 
(at 200mm)

At
(minutes)

1 11:11 13:57 166 11:07 12:23 76

2 13:58 16:50 172 12:24 13:58 92

3 16:50 19:45 175 13:58 15:40 102

AverageAt (minutes) 171 AverageAt (minutes) 90.3

At hole no. 1 : average At/4 = ti = 42.8 At hole no. 2 : average At/4 = t2 = 22.6

T value = (ti + 12)/2 = 32.7 minute/25mm) Result o f Test PASSED

Comments
Site suitable for conventional septic tank with adequate percolation area in accordance
with the EPA Guidance Manual (2000). Also suitable for mechanically aerated system or
intermittent filter system.
Note : P-test not required.



4.0 CONCLUSION
Integrate the information from  the desk study and on-site assessment (Le. visual assessment 
Trial hole and percolation tests) above and conclude the type o f  system that is appropriate. This 
information is also used to choose the optimum fina l disposal route o f  the treated wastewater.

Suitable for :

(a) Septic tank & soil percolation system SUITABLE

(b) Septic tank and intermittent filter system
and polishing un it; or septic tank & constructed 
wetland & polishing unit.

SUITABLE

(c) Mechanical aeration system & 
polishing unit.

SUITABLE

And SUITABLE for discharge to GROUNDWATER.

5.0 RECOMMENDATION

Propose to install ; Septic Tank with Soil Percolation system

And discharge to : Groundwater

Signed : XXXX Address : XXX
Qualifications : XXXX
Date of report:

Phone : Fax : E-mail:

6.0 REVIEW (by Local Authority)

Site Visit Date :

Inspection o f trial hole Date .

Inspection o f percolation Test Holes Date ;

Comments :

Signed : Date :
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APPENDIX B 

SAIW^LING WTETHODOLOGY



SAMPLING METHODOLOGY

Preparation

i. Put all lysimeters under suction of 50 mbar and start sampler programs - record 

time.

Sampling

ii. Remove all clamps and leave beside lysimeters. When finished sampling slip 

clamp ring over upright tubing - easy to distinguish between sampled and 

unsampled lysimeters.

iii. Insert extraction tube until you feel it touch porous cup - inserting further can 

cause kinks. Ensure no kinks present and if present remove with pliers.

iv. Put conical flask under maximum suction and clamp sidearm. Put ear to side of 

conical flask to ensure sample being extracted.

V .  Once sampling finished reattach vacuum pump, push down extraction tube and 

put under suction again - ensuring sampling complete.

vi. Ensure sample tube and lip of conical flask clean.

vii. Write sample number on side of sample tube, pour in sample and pour x's into 

graduated cylinder. Record total volume (Graduated cylinder + 70ml (large 

sample tube) or 40ml (small sample tube)).

viii. Dispose of any excess effluent down gradient and outside percolation area.

ix. Clean conical flask and extraction tube by inserting into distilled H2O and 

putting under suction. At end of week rinse out with dilute Milton solution.

Notes
1. Ensure no liquid enters vacuum pump as causes pump failure. If this occurs 

unscrew silver casing and fix valves - "0  ring" usually falls off.

2. If at step iv no sample entering conical flask but flask is remaining under suction 

extraction tubing - usually kinked.

3. If lysimeter won't hold suction check seals, extraction tubing and examine for 

hole.

4. Recharge sampler batteries after 3 sample runs, use (fully charge battery will 

allow at least 2 sample runs).

5. Clean out sampler after sample run with dilute Milton solution.

6 .



TENSIOMETERS

1. Ensure tensimeter reading is zero.

2. Insert needle into tensiometer

3. Record tensimeter reading.

4. Remove needle and ensure it returns to zero.

5. If required remove septum stopper to refill tensiometer, to within half an inch of 

top, with distilled H2O.



APPENDIX C 

ANALYSIS METHODOLOGY



1 .0 0 6 8 3 .0 0 0 1 6. Preparation

Am m onium  Test

MERCK

llethod
monium nitrogen NH4-N occurs partly in the form of ammonium ions and 
s/as ammonia. A pH-dependent equilibrium exists between the two forms. 
Jsrong alkaline solutions NH4-N is present almost entirely as ammonia. This 

swith hypochlorite ions to form monochloramine, which in turn reacts with 
Isibstituted phenol to form a blue indophenol. This is then determined 

tometrically.
Itmethod is analogous to DIN 38406 E5, ISO 7150/1, APHA 4 5 OO-NH3 D 

! liEPA 350.1.

measuring range and number of determinations

I i. . . ' 7- . T  ̂ '• j I ri • p ̂  trTmTr i T% la ijj^ rr i..-T > > - .J 5r

age;!erisiJre:tSaW6@^

Wavelength^J M^asurmgf^rang^ ions

N*r All712 nm

2.6 - 193  mg/l N H 4

•  Analyze immediately after sampling.
•  Decompose or extract solid sample materials by an appropriate method 

(applications available on request).
•  Check the ammonium content with the Merckoquant® Ammonium Test.' 

Samples containing more than 193 mg/l NH4+ must be diluted with distilled 
water.

•  The pH must be within the range 4-13.
Adjust, if necessary, with sodium hydroxide solution or sulfuric acid.

•  Filter turbid samples.

7. Procedure

Preparation of measurement sample for measuring range 2.0-75.0 mg/l 
NH4-N (2.6-96.6 mg/l NH4̂ ):

Iteimum absorbance; the wavelength stored in system photometers m ay differ from this
nloe.

Applications
Sstest measures both ammonium ions and dissolved ammonia, 

mple material;
oundwater and surface water, seawater 
Wng water 
istewater
ilrient solutions for fertilization /
ds I
lOli

Influence of foreign substances
Sswas checked - in the case of interfering ions up to concentrations of 
limg/1 - in solutions containing 40 and 0 mg/l NH4-N. The concentrations of 
feign substances given in the table lie below the limit at which the determi- 
ilon is interfered with.

ilieave;tQ?starid:fORtS;mm^fe
■imeasLrre?,irutRe:pftotGnieteEife-5te

T^r^aration of measurement sa 
N l ^  (7-193 mg/INH4^):

mple for measuring range 5-150 mg/l

e*art:ffl

k@eagenf:.!§J'Ĥ ;2̂ t̂ eaoen
iCppmpfefefySî ŝ

Concentrations of foreign substances in mg/l or %

Câ*
if'

w-
if'

t
t

1000
1000
1000

100
100

1000
1000
1000

25
500
500

Mn̂ '̂
Nî *
NOa'

PO43-
S2-
SIO3"-
Zn̂ *

100
250

1000
1000
1000

50
1000

500

E D TA  1000
P rim ary  am in es ') 0
Secondary amines^' 250  
Aminophenols 10
Aniline 50
Triethanolam ine 1000
Surfactants^’ 1000
Na-acetate  10%
NaCI 20%
NaNOa 20%
NaaSO, 20%

dijcing agents interfere with the determination, 
teted with methylamine 
Wed with dimethyiamine
Sstedwith nonionic, cationic, and anionic surfactants

Reagents and auxiliaries

lereagents in the test are stable up to the date stated on the pack when 
Kred closed at +15 to +25 °C.

ckage contents:
; of reagent NH4-I 

jottleof reagent NH4-2  (contains granulate + desiccant capsule) 
toSelectors
Sue dose-metering caps (each can be used for 30-40 dosages)

ter reagents and accessories:
toquant® Ammonium Test, Cat. No. 1.10024.0001, 
isuring range 10-400 mg/l NH4'" 

iversal indicator strips pH 0-14, Cat. No. 1.09535.0001 
fliium hydroxide solution 1 mol/l, Cat. No. 1.09137. 
ifuricacid 0.5 mol/l. Cat. No. 1.09072.
monium standard solution 1000 mg/l NH4-", Cat. No. 1.19812.0500

sitive-displacement pipette 1-5 ml, Cat. No. 1.14716.0001 
!sand pistons for positive-displacement pipette (1 0  of each).

1.14717.0001
ive-displacement pipette 0.5-2.5 ml, Cat. No. 1.14714.0001 
sand pistons for positive-displacement pipette (1 0  of each),

1.14715.0001
ickfor positive-displacement pipette. Cat. No. 1.14718.0001

Measurement:
•  Due to the strong temperature dependence of the colour reaction, the 

temperature of the reagents should be between 20 and 30 °C.
•  Certain photometers may require a blank (preparation as per measure

ment sample, but with distilled water instead of sample).
•  For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.
•  Measurement of turbid solutions gives false-high readings.
•  Ammonium-free samples turn yellow on addition of reagent NH4-2 .
•  The pH of the measurement solution must be within the range 11.5-12.5.
•  The colour of the measurement solution remains stable for at least 60 min 

after the end of the reaction time stated above.
•  In the event of ammonium concentrations exceeding 2500 mg/l, other 

reaction products are formed and false-low readings are yielded. In such 
cases it is advisable to conduct a plausibility check of the measurement 
results by diluting the sample (1 :1 0 , 1 :1 0 0 ).

8. Analytical quality assurance
The measurement results can be officially recognized under the precondition 
that analytical quality-assurance measures are taken (ATV M 704).
To check the photometric measurement system (test reagents, measurement 
device, handling) and the mode of working, a dilute ammonium standard 
solution containing 40.0 or 80 mg/l NH4-N can be used.
Sample-dependent influences (matrix effects) can be determined by means of 
standard addition.

Characteristic data of the procedure:
In the production control, the following data were determined in accordance with 
DIN 38402 A51 (the values in parentheses apply for the measuring range 
5-150 mg/l NH4-N-):’

Standard deviation of the procedure ± 0 .7 6  ( 1 .6 ) mg/l NH4-N

Coefficient of variation of the procedure ±  2 . 0  (2 .0 )%

Confidence interval + 1.8 (4) mg/l NH 4 -N

Number of lots 1

Deviation range of a measurement value: max. + 2.0 (4) mg/l NH4-N

9. Notes
•  Stopper reagent bottles immediately after use.
•  Rinse glassware ammonium-free with distilled water. Do not use detergent!

WKGaA, 64271 Darmstadt, Germany,
'0 61 51) 72 0, Telefax (0 61 51) 72 20 00

1



E.91144.0892/05-60001 231 91 engl. 2  05/01 _______________________________________________ ___________________________________ ___________________________________________

Aquaquant® 1.14408. Aquaquant® 1.14424. M icroquant®  1.14774. Spectroquani^ 1.14776.
0.005-0.1 m g /i (ppm) 0.1-2.0 mg/! (ppm) 0.1-10 m g/i (ppm) 0.005-1.00 m g/l

Reaction o f nitrite with sulphanilic acid and N-1-naphthylethylenediamine dihydrochlo- 
ride to a nnagenta azo dye (Griess’ Reaction).

Merck KGaA, 64271 Darmstadt, Germany 
Tel. (0 6151) 720, Telefax (0 6151) 722000

1. Instructions for use 1.1. Aquaquant® 1.14408.0001 Nitrite. 110 determinations. Graduation 0-0.005-
0.012-0.02-0.03-0.04-0.05-0.06-0.08-0.1 mg/l (ppm).
Aquaquani® 1.14424.0001 Nitrite. 400 determinations. O-Q.1-0.2-0.3-0.4- 
0.6-0.8-1.0-1.3-2.0 mg/l (ppm).
Leave comparator biock in lower part of plastic box, and orientate it to have glass 
tubes facing left. Fill both tubes with water sample, adding reagents to inner tube 
only. (In the case of No. 1.14424.0001: slide block about 4 cm to left within the 
box, to have tubes suspended on outside. This ensures that the colour card recei
ves sufficient light, which should preferably come from the left). Introduce card 
from the coloured end into slit on lower right edge of box, and thread it through, 
until it appears on other side, below the tubes. Move card to obtain matching 
colours between sample and colour spots under blank.
No. 1.14408.0001: record value from right edge of box.
No. 1.14424.0001: record value from right edge of block within the box.

Accessories: 1.1.1. Refill reagents, Spectroquant® Nitrite Cat. No. 1.14776.0001
1.1.2. Aquaquant® tubes. One dozen in stand (long for Cat. No. 1.14408.0001), 

suitable for serial determinations Cat. No. 1.14901.001

1.2. Microquant® 1.14774.0001 Nitrite. 400 determinations. Graduation 0-0.1- 
0.2-0.4-0.6-1-1.8-3-6-10 mg/l (ppm).
Use syringe to fill both tubes with 6 ml of sample solution. Add reagent to right- 
hand tube only. When colour formation is complete, hold comparator against light 
and match colours by rotating disc. Record value, convert if necessary.

Accessories: 1.2.1. Refill reagents, Spectroquant® Nitrite Cat. No. 1.14776.0001
1.2.2. Microquant® 12 tubes, suitable for serial determinations 

Cat. No. 1.14902.0001

1.3. Spectroquant® 1.14776.0001 Nitrite. 400 determinations. 0.005-1.00 mg/l. 
Reagent kit for photometric analysis. Also serves as double refill pack for Micro
quant®. The aliquot size for photometry is determined by the volume of the cuvettes
used.
Rectangular cuvettes are filled with solutions prepared in test tubes, whereas round 
and bottle cuvettes are usually used as reaction vessels as well. In the latter case it 
is expedient to check whether the proposed aliquot volume is sufficient to cover the 
photometer light path.

Accessories: 1.3.1. Spectroquant® interference filter R 525 Cat. No. 1.14953.0001
1.3.2. Spectroquant® calibration cell Nitrite Cat. No. 1.14919.0001
1.3.3. Spectroquant® rectangular cell

path lengths: 10 mm Cat. No. 1.14946.0001
20 mm Cat No. 1.14947.0001 
50 mm Cat. No. 1.14944.0001



Measuring 
Operation system

Aquaquant®
1.14408.0001

Aquaquant®
1.14424.0001

Microquant®
1.14774.0001

Spectroquant®
1.14776.0001

No. of determinations 110 400 400 400
a) Sample volume 

(T= 20-40°).
20 ml in 

each tube
5 ml in 

each tube
6 ml in 

each tube
10 ml 

sample

b) Add NO2-AN, 
dissolve

1 red micro
spoon into 
inner tube

1 blue micro
spoon into 
inner tube

1 blue micro
spoon into 
right tube

2. blue 
microspoons

t Set aside for 3 min Set aside for 10 min
c) Measurement Colour comparison Colorimetry at 525 nm

Special note for Microquant® and 
Spectroquant®. When working with Spec- 
troquant® 1.14776.0001, the aliquot amounts 
of sample (5,10 or 20 ml) also determine the 
quantity of reagent NO2 -AN to be added. 
This reagent is supplied both in bottles fitted

with a 0.1-ml microspoon (blue screw cap) 
and in bottles fitted with a 0.3-ml microspoon 
(red screw cap). Please see the table above 
for correct proportioning of reagent. If neces
sary, the screw caps complete with spoon

can be transferred from one reagent bottle to 
another containing the same reagent. Where 
Spectroquant® 1.14776.0001 Is used as a 
refill pack for Microquant® 1.14774.0001 only 
the blue spoon should be used.

2. Colour reaction.
Although the colorimetric nitrite determina
tion according to Griess has a history going 
back to 1879 (7.1.), there is virtually no other 
analytical colour reaction which is more ap
propriate to the current state of the chemical 
art. The Griess reaction involves the conver
sion of nitrite (nitrous acid) with sulfanilic 
acid to form 4-diazobenzenesulfonic acid.

 - -03S

This subsequently condenses with 1-naph- 
thylamine to produce a violet-red dye. 
Although numerous combinations of rea
gents are feasible for performing the Griess 
nitrite reaction -  SAWICKI et al. (7.2.), for 
instance, investigated a total of 52 -  the 
original components sulfanilic acid and 
1-naphthylamine were so optimally selected 
that the underyling reaction has been re- 
talned for over a hundred years with only a 
slight modification introduced by BRATTON 
et al. 1939 (7.3.), who substituted odour
less N-(1-naphthyl)ethylenediammonium di
chloride (NNEDDC) for the 1-naphthylamine 
component:

■O3S-
4 -D ia zo b e n ze n e  
su lfon ic ac id

HOaS'

NH2-(CH2)2-NH2-2HCI

NNEDDC

NH2-(CH2)2-NH2-2HCI
A z o  d y e  
(v io le t-re d )

Numerous authors report on their investiga
tions into the optimum reaction pH as well 
as into the feasibility of combining both com
ponents into a single reagent. It is an estab
lished practice nowadays in the industrial 
synthesis o f azo dyes to perform the diazo- 
tisation reaction at a lower pH than the sub
sequent coupling. This procedure prevents 
undesired coupling reactions between a 
portion of the diazotised amine andundiazo- 
tised components, a process which in nitrite 
determinations would lead to lower record
ed values than are actually present, since 
correspondingly less o f the red-violet dye is 
formed. RIDER and MELLON 1946 (7.4.) 
overcame this problem by diazotising at 
pH 1.4, a pH at which no coupling occurs, and 
by performing a subsequent quantitative 
coupling reaction with 1-naphthylamine at 
pH 2 .0 -  2.5. BARNES and FOLKHARD 1951 
(7.5.) showed that this method produces 
results which are 15-18% higher than 
methods utilising a constant pH (these latter 
methods usually being performed at pH 3.0 
on account of the optimum rate of coupling).

An initial attempt to combine both compo
nents In a mixed reagent in liquid form was 
undertaken by ILOSVAY1889 (7.6.). His mix
ture of sulfanilic acid and 1-naphthylamine in 
an acetic acid solution found widespread 
use as “Griess-llosvay’s reagent for nitrite”, 
particularly in rapid tests, although the rea
gent has the disadvantage of only limited

stability. This feature is often overlooked, so 
that excessively low values are often ob
tained because stale reagents have been 
used.

A powder form has been selected forthe rea
gents used in the tests listed here, since this 
combines the advantages of simplicity and 
convenience with that of a long shelf life. Ow
ing to the fact that the two reagents are com
bined, the absorbance levels do not quite at
tain those possible when methods with two 
separate pH stages (7.4.) are used. However, 
the absorbance is reproducible and linear 
(diagram 3.2.2.), and the colour reaction in 
optical tests is complete after a relatively 
short waiting time of 3 minutes.

The resultant dye serves as a pH indicator. In 
an acidic medium up to pH approx. 2.7 it has 
a full violet-red colour, taking on a slightly 
warmer hue around pH 3. At pH 4 the dye is 
red-orange, while above pH 5 it is orange- 
yellow. This means that classical methods 
with reactions performed at pH 3 (7.5.) are 
disturbed even by sample solutions of only 
slight alkalinity. For the Merck tests listed, the 
pH following addition ofNOz-AN is in the safe 
range at around pH 2.1. In case of doubt, 
alkaline water samples should be checked 
for pH using Aciiit® test strips pH 0 -6  (colour 
sequence at pH 2.0: yellow/vioiet/orange- 
yellow).

3. Measurement
3.1. Optical measurement with Aqua- 
quant® and Microquant®. The Aqua- 
quant® and Microquant® colours are 
matched In daylight (5600 K) or, alternative
ly, under suitable artificial light (5000 K, day
light fluorescent tube). The more common, 
warmer type of artificial light (4300-2800 K) 
can lead to colour shifts, although in most 
cases colours can still be matched.

3.2. Photometric measurement with 
Spectroquant®. The absorbance curve 
(diagram 3.2.1.) exhibits a pronounced max
imum at 525 nm. Spectrophotometers such 
as the DS-SF4 (digital double-beam grating 
spectrophotometer with 4 nm band width) 
and the SF 8 (digital single-beam grating 
spectrophotometer with 8 nm band width) 
show linear absorbance in accordance with 
Beer’s law up to A 2.0 =  2.3 ppm NO2  when 
square 10-mm cuvettes are used (diagram
3.2.2.). Simpler wide band instruments such 
as the SF 20 (single-beam grating spectro
photometer with 20 nm band width) and the 
FK 60 (glass filter colorimeter with filter for

535 nm and with 60 nm band width) give us
able ranges up to A 2.0 = 1 .5 —2.5 ppm NO2  

when 1" round cuvettes are used. The lack of 
linearity from A =  1.0on necessitates the use 
of a calibration curve. Optimum oreclsion 
(with a standard deviation V < il.O % ) is 
attained in diagram 3.2.2. in a DS-SF4 digital 
spectrophotometer at between A 0.2 and 
A 2.0, corresponding to about 0.2-2.4 ppm 
A/0 2, using 10-mm square cuvettes.

3.3. Time stability. Diagram 3.3.1. shows

that the absorbance maximum is achieved 
after a reaction time of about 10 minutes and 
remains constant for 1000 minutes (16 h 
40 min). Optical measurements can be per
formed after as little as 3 minutes, however, 
at which time the reaction is 96% complete.

3.4. Temperature dependence. /4s
shown in diagram 3.4.1., slight positive devia
tions are to be anticipated at temperatures 
above 25 °C, and slight negative deviations 
at temperatures below 25 °C.

3.2.1.
n.14776.0001
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i f Nitrate Test
MERCK

1 .0 9 7 1 3 .0 0 0 1

NQ
Method

liasolution acidified with sulfuric and phosphoric acid, nitrate reacts with 
IMimetiiylpheno! to form orange-coloured 4-nitro-2,6-dimethylphenol that 
sdetermined photometrically.
Iliemethod is analogous to DIN 38405 D9 and ISO 7890/1.

Measuring range and number of determinations

Wavelengtti’* Measuring range

338 nm
0.10- 25,0 mg/JNOj-N

0.45 - 111.0 mg/l NOa'

'Maximum absorbance; the wavelength stored in system photometers may differ from this
value.

!. Applications
"listest is not suited for the determination in waters with chloride contents 
Bceeding 1,000 mg/l and COD contents exceeding 500 mg/l.

Sample material:
iroundwater, drinking water, and surface water
Spring water and well water
linerai water and curative water
Kastewater and industrial water
Soils and fertilizers

Influence of foreign substances
I s  was checked - in the case of interfering ions up to concentrations of 
1,000 mg/l - in solutions containing 10 and 0 mg/l N O 3 - N .  The concentrations 
dforeign substances given in the table lie below the limit at which the determi- 

ion is interfered with.

Concentrations of foreign substances in mg/l or %

1,000 Mg^"’ 1,000 EDTA 1,000
Ca'* 500 Mn̂ * 1,000 Surfactants^’ 1.000

250 NH4* 1,000 COD (K-hydrogen
a 1,000 Ni2* 500 phthalate) 500
CN- 100 NO2' 5’) Organic substances

■ 500 Pb^* 100 (glucose) 500
W ' 50 P04»' 1,000 Na-aeetate 25%

500 SiOa -̂ 500 NaCI 0.2%
1,000 S03^- 50 Na2S04 25%

Fe=* 100 Zn2- 1.000r 100

lo cases in which the nitrite concentration is higher, eliminate nitrite ions acc. to section 6. 
Med with nonionic, cationic, and anionic surfactants

iReagents and auxiliaries

jilea;
Tho r

se note the warnings on the packaging materials!

Itie reagents in the test are stable up to the date stated on the pack when 
stored closed at +15 to +25 °C.

Mage contents:
liiottles of reagent N O 3 - I  

Itiottles of reagent NO3 -2  

Ijraduated 5-ml plastic syringes 
i'AutoSelector

r reagents and accessories:
Woquant® Chloride Test, Cat. No. 1.10079.0001, 
reasuring range 500-3,000 mg/l Cl' 
ierckoquant® Nitrite Test, Cat. No. 1.10007.0001, 
tieasuring range 2-80 mg/l NOa'
Wosulfonic acid GR, Cat. No. 1.00103.
tolP indicator strips pH 0-6, Cat. No. 1.09531.0001
Wc acid 25% GR, Cat. No. 1.00716.
lerckoquant® Nitrate Test, Cat. No. 1.10020.0001 or 1.10050.0001, 
leasuring range 10-500 mg/l NOa'
irate standard solution 1,000 mg/l NOa', Cat. No. 1.19811.0500

Empty cells with screw caps (25 pieces), Cat. No. 1.14724.0001 
i-displacement pipette 0,5-2,5 ml, Cat. No. 1.14714.0001 

Tipsand pistons for positive-displacement pipette ( 1 0  of each), 
i. 1.14715.0001

kfor positive-displacement pipette. Cat. No. 1.14718.0001 
tarack. Cat. No. 1.14710.0001

6. Preparation
•  Analyze immediately after sampling.
•  Decompose or extract solid sample materials by an appropriate method 

(applications available on request).
•  Check the chloride content with the Merckoquant® Chloride Test.

Samples containing more than 1,000 mg/l Cl' must be diluted with distilled 
water.

•  Check the nitrite content with the Merckoquant® Nitrite Test.
If neccesary, eliminate interfering nitrite ions (stated amounts apply for nitrite 
contents of up to 50 mg/l):
To 10 ml of sample add approx. 50 mg of amidosulfonic acid and dissolve. 
The pH of this solution must be within the range 1-3. Adjust, if necessary, 
with sulfuric acid. Subsequently boil briefly and allow to cool.

•  Check the nitrate content with the Merckoquant® Nitrate Test.
Samples containing more than 111 mg/l N O 3 ' must be diluted with distilled 
water.

•  Filter turbid samples.

7. Procedure
Preparation of measurement sample:

Reagent MO- - \

Pretreated sample 
.5-25'Cf
Reafjpnt NOj-iJ

0.5 ml 

0 5 ml

Aud using pipette, do not mix!

Acd LSirg pipette (Caution! Tube becomes hot!)

Leave to stand for 10 mirt, ttien till the measur^ent 
and measure in the photomeler.

into a corresponding cell,

Empty cells. Cat. No. 1.14724.0001, are recommended. These cells can be sealed with 
the screw caps, thus enabling the sample to be mixed safely.

For measurement in the 50-mm cell, both the sample volume as well as the quantities of 
the reagents NO3-I and NO3-2 must be doubled.

Measurement:
•  Certain photometers may require a blanit (preparation as per measure

ment sample, but with distilled water instead of sample).
•  For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth._
•  Measurement of turbid solutions gives false-high readings.
•  The colour of the measurement solution remains stable for 30 min after the 

end of the reaction time stated above. Nevertheless it is recommended to 
exactly observe the reaction time of 1 0  min.

8. Analytical quality assurance —
The measurement results can be officially recognized under the precondition 
that analytical quallty-assurance measures are taken (ATV M 704).
To check the photometric measurement system (test reagents, measurement 
device, handling) and the mode of operation, a dilute nitrate standard solution 
containing 10.0 mg/l N O 3 -N  can be used.
Sample-dependent influences (matrix effects) can be determined by means of 
standard addition.

Characteristic data of the procedure:
In the production control, the following data were determined in accordance with 
DIN 38402 A51:

Standard deviation of the procedure + 0.15 mg/l NO3-N

Coefficient of variation of the procedure ± 1.5%
Confidence interval ±  0.4 mg/l NO3-N

Number of lots 1

Deviation range of a measurement value: max.

9. Note

±  0.5 mg/l N O 3 -N  (IQ-mm cell)

Stopper reagent bottles immediately after use.

Merck KGaA, 64271 Darmstadt, Germany, 
Tel. (0 61 51) 72 0, Telefax (0 61 51) 72 20 GO
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Phosphate Test
j

MERCK

lor the determination of orthophosphate

1. Method
loasolution acidified with sulfuric acid, orthophosphate ions react with molyb- 
ilate ions to form molybdophosphoric acid. Ascorbic acid reduces this to phos- 
ptiomolybdenum blue (PMB), the concentration of which is determined photo
metrically.
The method is analogous to EPA 365.2+3, US Standard Methods 4500-P E, 
EN1189, and ISO 6878/1.

2, Measuring range and number of determinations

Maximum absorbance; the wavelength stored in system photometers may differ from this
value.

Applications
This test measures only orthophosphate. Samples must be decomposed by 
digestion (see section 6) before total phosphorus can be measured.

Sample materiah
Grojndwater and surface water, seawater
Irinking water
Wastewater
Nutrient solutions for fertilization
Soils after appropriate sample pretreatment
Food after appropriate sample pretreatment

Influence of foreign substances
This was checked^in.soiutions containing 2 and 0 mg/l PO 4-P, The concentra
tions of foreign substances given in the table lie below the limit at which the 
determination is interfered with. ^

Wavelength'! 

nm

IIMeasQcino; rande^
d^tecmmatibnffi•mwsk mg/l PO4 mQ/l P2O5

0.02- 2.29 
0.07- 5.73 
0.11-11.46

(KOlO 0.03- 3.07 
0.09- 7.67 
0.2 -15.3

Concentrations of foreign substances in mg/l or %

Aj* 1000 F- 50 Pb̂ -̂ 25 EDTA 1000
0.2 Fe *̂ 1000 s=- 2.5 Surfactants^* 100

iCa“* '1000 10 SiOa -̂ 1000 COD (K-hydrogen
Cf* 1000 Mĝ -̂ 1000 SOa -̂ 1000 phthalate) 150
CN- 1000 Mn̂ -" 1000 1000 Na-acetate 1 %
iĈ 1000 N H / 1000 NaCI 5 %
W 5 500 NaNOa 10%
iW* 250.. NO2 1000 NaaSOi 10%

feJucing agents Interfere with the determination, 
tested with nonionlc, cationic, and anionic surfactants

Reagents and auxiliaries

iasettote theiwarnings omtne paGkaginQinrateFiarsL^
The reagents in the test are stable up to the date stated on the pack when 
stored closed at +15 to +25 °C.

Wage contents:
tlBttlesof reagent P-1A 
!l»ttles of reagent P-2A 
tAutoSelector

reagents and accessories:
Sfiectroquant® Crack Set IOC, Cat. No. 1.14688.0001 

+ thermoreactor 
Spectroquant® Crack Set 10, Cat. No. 1.14687.0001 

+ microwave digestion unit
+ empty cells with screw caps (25 pieces), Cat. No. 1.14724.0001 
+ thermoreactor 

ierckoquant® Phosphate Test, Cat. No. 1.10428.0001, 
teasuring range 10 - 500 mg/l P 04^  
wersal indicator strips pH 0 -14 ,  Cat. No. 1.09535.0001  
iodium hydroxide solution 1 mol/l. Cat. No. 1.09137. 
liliric acid 0.5 mol/l, Cat. No. 1.09072. 
tsotroquant® CombiCheck 10, Cat. No. 1.14676.0001 
r̂ochloric acid 25 % GR, Cat. No. 1.00316.

iive-displacement pipette 1 - 5 ml, Cat. No. 1.14716.0001  
ipsand pistons for positive-displacement pipette (10 of each), 
pi No. 1.14717.0001

iforpositive-dispiacement pipette, tips, and pistons. Cat. No. 1.14718.0001

6. Preparation
•  Analyze immediately after sampling.
•  Total phosphorus can be determined after pretreatment of the sample using 

one of the Spectroquant® Crack Sets.
•  Check the phosphate content with the Merckoquant® Phosphate Test. 

Samples containing more than 5 mg/l PO 4-P (15.3 mg/l P0 4 ‘̂) must be 
diluted with distilled water.

•  The pH must be within the range 0 - 1 0 .
Adjust, if necessary, with sodium hydroxide solution or sulfuric acid.

•  Filter_yrbid Vannples.

■^ret|eated$gmpm

itieaaent;
i t e a g e ^ g

m m QsnqpmB
ad^it

jEeaveto^tandroeamuillfeactronstrme
and.measureiij: flame

For measurement in the 50-mm cell, both the sample volume as well as the quantities of 
the reagents P-1 A and P-2A must be doubled.

Notes on the m easurement:
•  Certain photometers may require a blank (preparation as per 

measurement sample, but with distilled water instead of sample).
•  For photometric measurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.
•  Measurement of turbid solutions yields false-high readings.
•  The blank is slightly yellow.
•  The pH of the measurement solution must be within the range 0.80 - 0.95.
•  The colour of the measurement solution remains stable for at least 60 min 

after the end of the reaction time stated above.

8. Analytical quality assurance
The measurement results can be officially recognized under the precondition 
that analytical quality-assurance measures are taken (ATV M 704). 
Spectroquant® CombiCheck 10 can be used for this purpose.
This article contains a standard solution with 0.80 mg/l PO4-P for checking 
the photometric measurement system (test reagents, measurement device, 
handling) and the mode of working and also an addition solution for deter
mining sample-dependent interferences (matrix effects).

Characteristic data of the procedure:
In the production control, the following data were determined in accordance with 
ISO 8466-1 and DIN 38402 A51:

Standard deviation of the procedure ±  0.044 mg/l PO4-P

Coefficient of variation of the procedure ±  1.8 %
Confidence interval ±  0.07 mg/l PO4-P

Number of lots 14

Accuracy of a measurement value: max. ±  0.10 mg/l PO 4-P (10-mm cell)

9. Notes
•  Reclose the reagent bottles immediately after use.
•  Use only phosphate-free detergents to clean glassware. Otherwise fill with 

hydrochloric acid (approx. 10 %) and leave to stand for several hours.
•  All glass surfaces coming into contact with the blue complex must be 

cleaned periodically as follows:
Fill sodium hydroxyde solution (approx. 0.5 %) into tubes and cells and leave 
to stand for max. 1 hour.

Merck KGaA, 64271 Darmstadt, Germany, 
Tel. (0 61 51) 72 0, Telefax (0 61 51) 72 20 00
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Chloride Test

MERCK

.Method
Diloride ions react with m ercury(ll) th iocyanate to form slightly d issociated 
Mrcury(ll) chloride. The th iocyanate.re leased in the process in turn reacts with 

III) ions to form red iron(lll) th iocyanate that is determ ined photom etrically. 
Itiemethod is analogous to EPA 325.1+2 and US Standard M ethods  
(500-CI- E.

IMeasuring range and number of determinations

'teimum absorbance; the wavelength stored in system photometers may differ from this
lalue.

.Applications
Sample material:
Eraundwater, surface water, and seawater (after dilution) 
tting water, mineral water, and curative water 
idostrial water
(astewater and percolating w ater

Influence of foreign substances
tewas checked in solutions containing 125 (12) and 0 mg/l Cl'. The concen- 

is of foreign substances given in the table lie below the lim it a t which the 
felermination is interfered with. The values in parentheses apply fo r the low 
leasuring range 2.5 - 25.0 mg/l C l' (see section?).

Concentrations of foreign substances in mg/l or %

*3* 10(5) P 100 500 Ascorbic acid 500
r 100 250 P04=- 100 Free chlorine 10
Br 5(1) 10(2) s=- 2.5 (0.5)1) Surfactants^) 1000

F * 1000 K" 1000 SCN- 2.5 (0.5) NaNOg 20%
W’ 500 Mĝ '" 1000 SiOa"- 1000 N32S04 1 %
CN- 1 (0.2) Mn *̂ 1000 SOâ - 100 (0.25 %)
Cr=* 500 N H / 1000 S20a=- 500
w 250 Nî -" 500 500

500 NOj- 500 (100)

'locases in which the sulfide concentration is higher, eliminate sulfide ions by adding 
liydragen peroxide (1 drop of Perhydrol® per 10 ml of sample).
'tested with nonicnic, cationic, and anionic surfactants

Reagents and auxiliaries

reagents in the test are stable up to the date stated on the pack when 
itored closed at +15 to +25 °C.

Kkage contents:
iiottle of reagent C l-1 
liotfle of reagent CI-2 
MoSeiectors

mier reagents and accessories:
Iftirogen peroxide 30 % H2 O2  (Perhydrol®) GR, Cat. No. 1.07209.
(liversal indicator strips pH 0 -1 4 ,  Cat. No. 1.09535.0001 
mmonia solution 25 % GR, Cat. No. 1.05432. 
licacidTitrisol® Im o l/ I , Cat. No. 1.09966.0001 
liectroquant® CombiCheck 60, Cat. No. 1.14696.0001

totive-displacement pipette 1 - 5 mi. Cat. No. 1.14716.0001 
(isand pistons for positive-d isp lacem ent pipette (10 of each),
:alNo. 1.14717.0001
Wve-displacement pipette 0.5 - 2.5 ml, Cat. No. 1.14714.0001 
ipsand pistons for positive-d isp lacem ent pipette (10 of each),

No. 1.14715.0001
lack for positive-displacement p ipette, tips, and pistons, Cat. No. 1.14718.0001

i Preparation
itelyze immediately after sampling.
I Extract solid sample materials by an appropriate method (applications 
available on request).

iKie pH must be w ithin the range 1 - 1 2 .
Mjust, if necessary, with am m onia solution or nitric acid.
Filter turbid samples.

7. Procedure
for measuring range 2.5 - 25.0 mg/l 01':

Sretreatetf‘simple a? ‘: 
( t 0 - 3 0 X )
Reagent C I- I ' '• 
Reagent.Cl-2. - i - : ,

2 5 ml 
0 5 m K

; Add iising;'p)pefte and. miXv' 
Add-using p'l̂ gefte and mix.: ;/

^eaveTtastaridTfy^^ meisu/ement; , 
yiOlmnf^l1|aftEmfeasUfeMhi^fiptOTiW

for measuring range 10 - 250 mg/l Oh
mum.sEip6tIi8?inti^^sltu^t#i^CTMreafe£iis'a:crifc

?iĝ cld̂ osmgrpip.ette.gLQence i;
usm gw i esara

?Eeave3tt standifbij® Ithe® measure

Notes on the measurem ent:
•  Certain photom eters may require a blank (preparation as per m easure

ment sample, but with distilled water instead of sample).
•  For photom etric m easurement the cells must be clean.

Wipe, if necessary, with a clean dry cloth.
•  Measurem ent of turbid solutions yields false-high readings.
•  The pH of the m easurement solution must be approx. 1.
•  The colour of the measurement solution remains stable fo r 30 min a fter the 

end of the reaction time stated above. (After 60 min the m easurem ent value 
would have increased by 5 %.)

8. Analytical quality assurance
The m easurem ent results can be officially recognized under the precondition 
that analytical quality-assurance measures are taken (ATV M 704). 
Spectroquant® Com biCheck 60 can be used for this purpose.
This article contains a standard solution with 125 mg/l C l‘ fo r checking the 
photom etric measurem ent system (test reagents, m easurem ent device, hand
ling) and the m ode of working and also an addition solution fo r determ ining 
sam ple-dependent interferences (matrix effects).

Characteristic data of the procedure:
In the production control, the follow ing data were determ ined in accordance with 
ISO 8466-1 and DIN 38402 A51 (the values in parentheses apply fo r the low 
measuring range 2.5 - 25.0 mg/l Cl‘):

Standard deviation of the procedure ±  2.8 (0.22) mg/l C|-
Coefficient of variation of the procedure ±2.1 (1.6)%
Confidence interval + 7 (0.5) mg/l Cl'
Number of lots 4

Accuracy of a m easurement value: max. ±  10 (1.2) mg/l Cl"

9. Notes
•  Reclose the reagent bottles immediately after use.
•  The test reagents must not be run off with the w astew ater!

For inform ation on disposal/return for disposal please contact your 
local Merck or M erck dealer.

Merck KGaA, 64271 Darmstadt, Germany, 
Tel. (0 61 51) 72 0, Telefax (0 61 51) 72 20 GO



Methods of Analysis

COD
The analysis is undertaken on a well mixed unfiltered sample usin^ the Dr Lange system 
— methods LCK 514 and 314. Oxidisable substances react with sulphuric acid — 
potassium dichromate solution in the presence of silver sulphate as a catalyst. Chloride is 
masked by mercury sulphate. For LCK 514 the green coloration of Cr"’̂ is evaluated.
For LCK 314 the reduction in the yellow coloration of Cr^ is evaluated.

BOD
The analysis is undertaketi on a carefully mixed unfiltered sample. On the basis of the 
COD result dilution is undertaken if necessary' with dilution \ '̂ater. The amount of 
dissolved oxygen is measured u^ing an oxygen meter. The sample is jncubated in the

in an airtight incubation bottle, after which the dissolved oxygen 
is measured again in order to calculate the biochemical oxygen demand.

Nitrite
The anal>'sis is undertaken on a settled sample using Dr Lange test LCK 341. Nitrites 
react with |Mimar>' aromatic amines in acidic solution to form diazonium salts. These 
combine with aromatic compounds that contam an amino group or a hydroxyl group to 
form intensively colored azo dyes which are measured photometrically.

Ammoiiia
The analysis is undertaken on a settled sample using Dr Lange test LCK 304 and LCK 
303. Ammonium ions react at pH 12.6 with hypochlorite ions and salicylate ions in the 
presence of sodium nitroprusside as a catalyst to form indopheno! blue which is measured 
photometrically.

Chloride
The analysis is undertaken on a settled sample using Dr Lange test LCK 311. During the 
reaction of chloride ions with mercury thiocyanate the slightly dissociated mercury(II) 
chloride is formed Simultaneously an equivalent amount of thiocyanate ions are set free, 
which react with iron(II) salts to form iron(II) thiocyanate which is measured 
photometrically.

Sulphate
The analysis is undertaken on a settled sample u^ing Dr Lange LCK 153. Sulphate ions 
react with bariimi chloride In aqueous solution to form barium sulphate, which is only 
sparingly soluble. The resulting turbiditv  ̂is measured photometrically.

Orthophosphate
The analysis is imc* ^aken on a settled sample using Dr Lange test LCK. Phosphate ions 
react with molyb . and antimony ions in a- ^idic solution to form an antimonyl 
phosphomolybdate complex, which is redtiwu by ascorbic acid to phosphomolybdemim 
blue which is measured photometrically.
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Nitrate
The analysis is undertaken on a settled sample using Dr Lange test LCK 339. Nitrate 
ions Jn solutions containing sulphuric and phosphoric acids react with 2f6- 
dimethyiphenol to form 4-nitro-2,6-dimethyphenol which is measured phototnetrically.
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SITE 1: ROCHESTOWN



Flow Data (Site 1)

SITE 2

Total Hows 49094.98 Vol pe r hour 12.01
Total hours  4087.626 Vol pe r day | 288.26 |

20-JUI-02 72.03
21-JUI-02 178.10
22-Jul-02 116.31
23^ul-02 144.58
24-Jul-02 107.35 Total time (hrs) 272.85
25-Jul-02 109.13 Vol per hour 7.48
26-Jul-02 168.91
27-JUI-02 287.27 Total volume (1) Vol per day 179.54
28-JUI-02 250.55 2041.11
29-Jul-02 320.90
30-JUI-02 143.78
31-Ju|.02 142.20

13-Aug-02 218.37
14-Aug-02 249.10
15-Aug-02 225.95
16-Aug-02 331.00 Total time (hrs) 312.63
17-Aug-02 2.89 Vol per hour 9.42
18-Aug-02 0.00
19-Aug-02 250.33 Total volume (1) Vol per day 226.08
20-Aug-02 359.36 2945.00
21-Aug-02 285.03
22-Aug-02 399.27
23-Aug-02 325.96
24-Aug-02 8.87
25-Aug-02 0.00
26-Aug-02 288.87

11-0ct-02 148.61
12-0ct-02 184.90 Total time (hrs) 151
13-0ct-02 159.67 Vol per hour 6.41
14-0ct-02 206.48
15-0ct.02 93.04 Total volume (1) Vol per day 153.75
16-0ct-02 104.92 967.33
17-0ct-02 69.71

23-Oct-02 188.20 Total time (hrs) 23 Vol per hour 14.97
24-Oct-02 156.13 Total volume (1) 

344.33
Vol per day 359.30

1-Nov-02 147.58
2-NOV-02 174.89 Total time (hrs) 117.58 Vol per hour 8.32
3-NOV-02 180.76
4-NOV-02 293.22 Total volume (1) Vol per day 199.77
5-NOV-02 131.31 978.69
6-NOV-02 50.92

28-NOV-02 124.36
29-NOV-02 174.16 Total time (hrs) 114.51 Vol per hour 8.29
30-NOV-02 187.17
1-Dec-02 177.03 Total volume (1) Vol per day 199.03
2-Dec-02 127.41 949.62
3-Dec-02 159.48

24-Dec-02 190.44
25-Dec-02 342.54 Vol per hour 11.77
26-Dec-02 166.00 Total time (hrs) 168.92
27-Dec-02 288.52 Vol per day 282.50
28-Dec-02 147.12
29-Dec-02 251.80 Total volume (1)
30-Dec-02 223.70 1988.36
31-Dec-02 378.24



Flow Data (Site 1)

20~j3ri"03 170.86
21-Jan-03 357.65
22-Jan-03 163.10
23-Jan-03 328.31 Total time (hrs) 153.50 Vol per hour 12.50
24-Jan-03 296.45
25-Jan-03 208.47 Total volume (1) Vol per day 300.02
26rJan-03 394.07 1918.91

30-Jan-03 128.88
31 -Oan-OS 342.74 Total time (hrs) 133.05 Vol per hour 13.73
1-Feb-03 414.28
2-Feb-03 387.17 Total volume (!) Vol per day 329.49
3-Feb-03 329.85 1826.59
4-Feb-03 223.68

14-Feb-03 78.93
16-Feb-03 422.20 Total time (hrs) 71 Vol per hour 15.84
16-Feb-03 548.21 Total volume (1)
17-Feb-03 75.27 1124.61 Vol per day 380.15

19-Feb-03 305.59
20-Feb-03 274.18 Total time (hrs) 133.166 Vol per hour 16.17
21-Feb-03 346.00
22-Feb-03 313.20 Total volume (1) Vol per day 388.19
23-Feb-03 528.62 2153.90
24-Feb-03 386.32

26-Feb-03 125.75 Total time (hrs) 23.67 Vol per hour 16.19
27-Feb-03 257.38 Total volume (1)

383.13 Vol per day 388.47

5-Mar-03 293.90
6-Mar-03 274.73 Total time (hrs) 133.32 Vol per hour 17.03
r-Mar-03 343.57
B-Mar-03 215.32 Total volume (!) Vol per day 408.74
9-Mar-03 519.56 2270.58
10-Mar-03 618.84
11-Mar-03 4.65

12-Mar-03 98.99
13-Mar-03 289.29 Total time (hrs) 352.64 Vol per hour 12.29
14-Mar-03 157.46
15-Mar-03 300.45 Total volume (1) Vol per day 294.92
16-Mar-03 417.40 4333.33
17-Mar-03 436.80
18-Mar-03 369.63
19-Mar-03 188.42
20-Mar-03 217.91
21-Mar-03 223.30
22-Mar-03 329.26
23-Mar-03 333.06
24-Mar-03 330.30
25-Mar-03 160.42
26-Mar-03 435.92
27-Mar-03 44.69

28-Mar-03 150.65
29-Mar-03 340.00 Total time (hrs) 132.92 Vol per hour 13.58
30-Mar-03 454.92
31-Mar-03 318.69 Total volume (!) Vol per day 325.81
1-Apr-03 221.22 1804.46
2-Apr-03 315.29
3-Apr-03 3.68



Flow Data (Site 1)

7-Apr-03 67.63
8-Apr-03 252.03
9-Apr-03 177.36 Total time (hrs) 133.32 Vol per hour 10.42
10-Apr-03 268.88
11-Apr-03 242.38 Total volume (1) Vol per day 250.00
12-Apr-03 314.27 1388.76
13-Apr-03 66.22

14-Apr-03 165.81
15-Apr-03 465.24 Total time (hrs) 133.3 Vol per hour 12.49
16-Apr-03 232.96
17-Apr-03 204.44 Total volume (1) Vol per day 299.87
18-Apr-03 225.94 1665.53
19-Apr-03 303.46
20-Apr-03 67.68

22-Apr-03 103.92 Total time (hrs) 80.28 Vol per hour 11.80
23-Apr-03 212.40
24-Apr-03 379.18 Total volume (1) Vol per day 283.17
25-Apr-03 251.70 947.21

26-Apr-03 261.82
27-Apr-03 232.52 Total time (hrs) 125.17 Vol per hour 11.18
28-Apr-03 355.51
29-Apr-03 162.60 Total volume (!) Vol per day 268.25
30-Apr-03 362.36 1399.04
f-May-03 24.23

9-May-03 95.38
10-May-03 390.53 Total time (hrs) 131.82 Vol per hour 11.99
11-May-03 255.96
12-May-03 261.20 Total volume (1) Vol per day 287.76
13-May-03 413.44 1580.55
14-May-03 164.03

15-May-03 305.91
16-May-03 221.66
17-May-03 371.97
18-May-03 351.59
19-May-03 430.21
20-May-03 405.92
21-May-03 211.64
22-May-03 243.23 Total time (hrs) 265.55 Vol per hour 14.05
23-May-03 293.83
24-May-03 353.53 Total volume (!) Vol per day 337.15
25-May-03 434.46 3730.45
26-May-03 106.49

29-May-03 189.29
30-May-03 126.05 Total time (hrs) 133.20 Vol per hour 10.96
31-May-03 270.57
1-Jun-03 193.54 Total volume (1) Vol per day 262.97
2-Jun-03 330.13 1459.48
3-Jun-03 349.91

5-Jun-03 199.81
6-Jun-03 300.84 Total time (hrs) 107.15 Vol per hour 17.12
7-Jun-03 359.12
8-Jun-03 642.28 Total volume (1) Vol per day 410.89
9-Jun-03 332.41 1834.47

10-Jun-03 383.91
11-Jun-03 430.26 Total time (hrs) 120.00 Vol per hour 16.20
12-Jun-03 270.18
13-Jun-03 541.74 Total volume (1) Vol per day 388.91
14-Jun-03 318.46 1944.54



Flow Data (Site 1)

23-Jun-03 142.27
24-Jun-03 150.74
25-Jun-03 632.31 Total time (hrs) 133.31 Vol per hour 17.21
26~Jun~03 588.87
27-Jun-03 491.91 Total volume (1) Vol per day 413.11
28"Jun-03 272.00 2294.68
29-Jun-03 16.57

S-Jul-03 136.57
9-Jul-03 267.26 Total time (hrs) 133.31 Vol per hour 11.16
IO-Jul-03 297.39
11-Jul-03 298.27 Total volume (1) Vol per day 267.86
12-Jul-03 165.88 1487.83
13-Jul-03 312.94
14-Jul-03 9.51

29-Jul-03 274.50
30-Jul-03 183.00
31-Jul-03 244.00 Total time (hrs) 133.32 Vol per hour 9.01
1 -Aug-03 427.00
2-Aug-03 54.00 Total volume (!) Vol per day 216.26
3-Aug-03 10.80 1201.30
4-Aug-03 8.00

6-Aug-03 102.79
7-Aug-03 244.00 Total time (hrs) 134.30 Vol per hour 12.06
8-Aug-03 183.00
9-Aug-03 427.00 Total volume (1) Vol per day 289.37
10-Aug-03 244.00 1619.25
11-Aug-03 366.00
12-Aug-03 52.46

20-Aug-03
21-Aug-03

327.57 Total time (hrs) 29.84 
184.40 Total volume (!)

511.97

Vol per hour 17.16 

Vol per day 411.77



SITE 2: THE CURRAGH



Flow Data (Site 2)

Note : flow per pump 4.75 litres | S l lb l  [Rangers Lodge

Total flows 24744.15 Vol per hour 16.66
Total hours 1484.81 Vol per day \ 39S.96 |

4-Feb-03 90.25 Total time (hrs) 3.70 Vol per hour 24.39
Total volume (1) Vol per day 585.41

90.25

11-Feb-03 163.87 Total time 5.75 Vol per hour 28.50
Total volume (1) Vol per day 683.98

163.87

17-Feb-03 15.50 Vol per hour 7.87
18-Feb-03 76.00 Total time 33.61 Vol per day 188.95
19-Feb-03 137.75 Total volume (1)
20-f=eb-03 35.35 264.60

21-Feb-03 72.82 Total time (hrs) 46.07 Vol per hour 12.41
22-Feb-03 313.50 Total volume (!) Vol per day 297.78
23-Feb-03 185.25 571.57

3-Mar-03 35.77 Total time 22.7 Vol per hour 15.39
4-Mar-03 313.50 Total volume (1) 

349.27
Vol per day 369.27

no flow rate change
7-Mar-03 72.82
B-Mar-03 1030.75 Total time 117.7 Vol per hour 28.02
9-Mar-03 365.75

IO-Mar-03 1144.75 Total volume (1) Vol per day 672.50
11-Mar-03 503.50 3298.07
12-Mar-03 180.50

14-Mar-03 73.44
15-Mar-03 228.00 Total time 166.13 Vol per hour 14.06
16-Mar-03 299.25
17-Mar-03 916.75 Total volume (1) Vol per day 337.38
18-Mar-03 371.42 2335.36

- 19-Mar-03 204.25
20-Mar-03 142.50
21-Mar-03 99.75

22-Mar-03 95.00 Total time 75.387 Vol per hour 15.00
23-Mar-03 251.75
24-Mar-03 570.00 Total volume (!) Vol per day 359.90
2S-Mar-03 213.75 1130.50

7-Apr-03 110.50
8-Apr-03 251.75
9-Apr-03 418.00 Total time 189.35 Vol per hour 13.48

10-Apr-03 479.75
11-Apr-03 266.00 Total volume (!) Vol per day 323.46
12-Apr-03 270.75 2552
13-Apr-03 289.75
14-Apr-03 361.00
15-Apr-03 104.50

16-Apr-03 167.50
17-Apr-03 275.50
18^pr-03 180.50 Total time 144.18 Vol per hour 10.62
19-Apr-03 337.25
20-Apr-03 175.75 Total volume (1) Vol per day 254.81
21-Apr-03 232.75 1530.75
22-Apr-03 161.50

2-May-03 821.25
3-May-03 1228.00 Total time 116.37 Vol per hour 33.73
4-May-03 916.00
5-May-03 632.00 Total volume (1) Vol per day 809.54
6-May-03 328.00 3925.25



Row Data (Site 2)

7-May-03 285.25 Total time 72.00 Vol per hour 14.07
8-May-03 348.00 Total volume (1)
9-May-03 380.00 1013.25 Vol per day 337.75

IQ-JUay-03 210.25
11-May-03 299.25 Total time 120 Vol per tiour 15.17
12-May-03 456.00
13-May-03 555.75 Total volume (1) Vol per day 364.10
14-May-03 299.25 1820.50

15-May-03 291.00
16-May-03 365.75 T otal time 144 Vol per hour 10.37
17-May-03 109.25
18-May-03 190.00 Total volume (1) Vol per day 248.79
19-May-03 166.25 1492.75
20-May-03 370.50

21-May-03 1036.69 Total time 39.2 Vol per hour 32.99
22-May-03 256.50 Total volume (1) Vol per day 791.75

1293.19

6-Jun-03 152.00 Total time 73.1 Vol per hour 12.80
7^un-03 346.75
8-Jun-03 304.00 Total volume (1) Vol per day 307.22
9-Jun-03 133.00 935.75

19-Jun-03 251.75 Total time 98.05 Vol per hour 16.68
20^un-03 275.50 Total volume (1) Vol per day 400.25
21-Jun-03 490.44 1635.19
22^un-03 351.50
23^un-03 266.00

30-Jun-03 199.50 Total time 17.52 Vol per hour 19.52
l-Ju l-03 142.50 Total volume (1) 

342.00
Vol per day 468.49



SITE 3: KIILLAVENY



Total flow s  
Total hours

47967.93
3445.317

1 SITE 3
Vol pe r hour 
Vol pe r day

13.92 
1 334.14 1

15-Sep-03
16-Sep-03
17-Sep-03
18-Sep-03

200.43
254.04
500.83
330.58

Total time (hrs) 133.31
Vol per hour 13.55

13-Sep-03
20-Sep-03
21-Sep-03

297.54
211.07
11.59

Total volume (1) 
1S06.08

Vol per day 325.15

23-Sep-03 197.53
24-Sep-03 252.20 Total time (hrs) 133.37
25-Sep-03 267.77 Vol per hour 12.68
26-Sep-03 350.08
27-Sep-03 231.51 Total volume (1) Vol per day 304.25
28-Sep-03 391.64 1690.73

29-Sep-03 138.42
30-Sep-03 279.39 Total time (hrs) 133.31

1-0ct-03 536.56 Vol per hour 14.88
2-Oct-03 425.45
3-Oct-03 333.26 Total volume (I) Vol per day 357.15
4-Oct-03 270.10 1983.81
5-Oct-03 0.62

5-Oct-03 230.52
6-Oct-03 395.93
7-Oct-03 347.27
8-Oct-03 224.89
9-Oct-03 219.62

10-0ct-03 337.77
11-0ct-03 179.97 Total time (hrs) 253.5
12-0ct-03 90.60 Vol per hour 12.45
13-0ct-03 495.92
14-0ct-03 182.02 Total volume (1) Vol per day 298.72
15-0ct-03 0.69 3155.16
is -0 c t-0 3 1.89
17-0ct-03 -0.81
18-0ct-03 -1.73
19-0ct-03 2.21
20-0ct-03 10.56
21-0ct-03 0.67
22-Oct-03 199.19
23-Oct-03 237.98

24-Oct-03 240.48 Total time (hrs) 120
25-Oct-03 164.63 Vol per hour 9.67
26-Oct-03 183.31
27-Oct-03 126.72 Total volume (1) Vol per day 232.20
28-Oct-03 445.85 1160.98

29-Oct-03 152.29 Total time (hrs) 120
30-0ct-03 634.84 Vol per hour 13.21
31-0ct-03 314.86
1-Nov-03 117.33 Total volume (1) Vol per day 316.95
2-NOV-03 365.44 1584.76

3-NOV-03 202.20
4-NOV-03 97.87
5-NOV-03 284.40
6-NOV-03 122.78 Total time (hrs) 335.58
7-NOV-03 536.82 Vol per hour 17.24
8-NOV-03 55.29
9-NOV-03 37.58 Total volume (1) Vol per day 413.76

IO-Nov-03 288.81 5785.33
11-Nov-03 737.78
12-NOV-03 543.96
13-NOV-03 939.88
U -Nov-03 632.82
15-NOV-03 523.59
16-NOV-03 322.69
17-NOV-03 458.85



11-Dec-03 0.00
12-Dec-03 158.60
13-Dec-OS 13.48
U-Dec-03 82.29 Total time (hrs) 272.5
15-Dec-03 8.94 Vol per hour 1.47
16-Dec-03 0.00
17-Dec-03 35.37 Total volume (!) Vol per day 35.26
18-Dec-03 25.71 400.35
19-Dec-03 0.30
20-Dec-03 11.06
21-Dec-03 3.50
22-Dec-03 61.09

23-Dec-03 12.19
24-Dec-03 11.88
25-Dec-03 3.03
26-Dec-03 324.10
27-Dec-03 0.00
28-Dec-03 92.02
29-Dec-03 0.00 Total time (hrs) 408
30-Dec-03 0,89 Vol per hour 5.82
31-Dec-03 541.10

1-Jan-04 14.00 Total volume (!) Vol per day 139.70
2-Jan-04 7.83 2374.92
3-Jan-04 33.76
4-Jan-04 63.08
5^an-04 92.17
6^an-04 103.35
7-Jan-04 499.96
8-vlan-04 575.56

9^an-04 57.42
10-Jan-04 309.60
11^an-04 806.77
12-Jan-04 594.44 Total time (hrs) 264
13-Jan-04 422.51 Vol per hour 24.57
14-Jan-04 444.68
15-Jan-04 1053.95 Total volume ([) Vol per day 589.62
16-Jan-04 868.04 6485.79
17'Jan-04 609.24
18-Jan-04 762.89
19-Jan-04 556.24

20^an-04 436.68
21-Jan-04 246.67
22-Jan-04 424.77 Total time (hrs) 336
23-Jan-04 357.40 Vol per hour 13.23
24^an-04 165.17
2S^an-04 315.24 Total volume (1) Vol per day 317.57
26-Jan-04 297.80 4446.03
27-Jan-04 335.49
28-Jan-04 304.57
29-Jan-04 83.39
30-Jan-04 210.40
31-Jan-04 505.58

1-Feb-04 216.72
2-Feb-04 546.14

6-Feb-04 658.88
7-Feb-04 919.30
8-Feb-04 804.88
9-Feb-04 670.67 Total time (hrs) 252.5

10-Feb-04 429.40 Vol per hour 17.70
11-Feb-04 224.09
12-Feb-04 157.02 Total volume (!) Vol per day 424.90
13-Feb-04 176.63 4470.27
14-Feb-04 99.62
15-Feb-04 100.00
16-Feb-04 229.78



20-Feb-04 402.67
21-Feb-04 331.99
22-Feb-04 317.09
23-Feb-04 481.40
24-Feb-04 346.18
25-Feb-04 602.45 Total time (hrs) 480
26-Feb-04 409.04 Vol per hour 18.96
27-Feb-04 259.64
28-Feb-04 292.08 Total volume (1) Vol per day 455.12
29-Feb-04 524.68 9102.44

1-Mar-04 584.17
2-Mar-04 546.31
3-Mar-04 194.72
4-Mar-04 248.82
5-Mar-04 448.95
6-Mar-04 638.27
7-Mar-04 634.89
8-Mar-04 490.18
9-Mar-04 719.40

10-Mar-04 629.49

11-Mar-04 573.35
12-Mar-04 448.95
13-Mar-04 513.85 Total time (hrs) 203.25
14-Mar-04 362.41 Vol per hour 17.32
15-Mar-04 270.45
16-Mar-04 0.00 Total volume (1) Vol per day 415.80
17-Mar-04 232.60 3521.28
18-Mar-04 665.31
19-Mar-04 454.36



SITE 4: THREE WELLS



Flow Data (Site 4)

Tota l flows  
Total hours

78193.84
3675.09

1 SITE 4

Vol pe r hour 
Vol pe r day

21.28 
1 510.64 1

4-Sep-03
5-Sep-03
6-Sep-03
7-Sep-03

134.33
155.16
260.18
382.62

Total time (hrs) 1S4.5
Vol per t)our 9.67

8-Sep“03
9-Sep-03 

10-Sep-03

151.80
300.79
108.38

Total volume (1) 
1493.26

Vol per day 231.96

11-Sep-03 245.47
12-Sep-03 455.25 Total time (tirs) 168.00
13-Sep-03 242.22 Vol per hour 13.92
14-Sep-03 446.54
15-Sep-03 230.81 Total volume (1) Vol per day 333.99
16-Sep-03 364.93 2337.93
17-Sep-03 352.71

18-Sep-03 366.50 Total time (hrs) 144.00
19-Sep-03 471.25 Vol per hour 31.40
20-Sep-03 1754.19
21-Sep-03 575.41 Total volume (1) Vol per day 753.53
22-Sep-03 912.06 4521.20
23-Sep-03 441.78

24-Sep-03 255.47
25-Sep-03 249.90 Total time (hrs) 135.60
26-Sep-03 365.58 Vol per hour 14.26
27-Sep-03 395.00
28-Sep-03 528.25 Total volume (1) Vol per day 342.20
29-Sep-03 139.20 1933.41

30-Sep-03 604.51 Total time (hrs) 99.22
1-0ct-03 217.24 Vol per hour 13.72
2-Oct-03 364.17
3-Oct-03 113.84 Total volume (1) Vol per day 329.22
4-Oct-03 61.27 1361.03

22-Oct-03 302.20
23-Oct-03 377.75
24-Oct-03 377.75 Total time (hrs) 158.18
25-Oct-03 528.85 Vol per hour 15.45
26-Oct-03 270.45
27-Oct-03 226.65 Total volume (1) Vol per day 370.72
28-Oct-03 359.69 2443.33

29-Oct-03 229.79 Total time (hrs) 120.00
30-0ct-03 188.20 Vol per hour 12.30
31-0ct-03 151.10
1 -Nov-03 453.30 Total volume (1) Vol per day 295.14
2-NOV-03 453.30 1475.68

3-NOV-03 291.38 Total time (hrs) 51.81 Vol per hour 16.50
4-NOV-03 226.65
5-NOV-03 337.03 Total volume (1) 

855.06
Vol per day 396.09

6-NOV-03 232.06
7-NOV-03 186.41 Total time (hrs) 216.00 Vol per hour 15.23
B-Nov-03 302.20
S-Nov-03 453.30 Total volume (1) Vol per day 365.48

IO-Nov-03 302.20 3289.36
11-Nov-03 302.20
12-NOV-03 377.75
13-NOV-03 679.95
14-NOV-03 453.30
1S-NOV-03 569.57
16-NOV-03 528.85 Total time (hrs) 105.28 Vol per hour 19.76
17-NOV-03 377.75
18-NOV-03 453.30 Total volume (1) Vol per day 474.29
19-NOV-03 151.10 2080.57



Flow Data (Site 4)

28-NOV-03 139.85
29-NOV-03 1300.84
30-NOV-03 186.79

1-Dec-03 259.64 Total time (hrs) 251.87 Vol per hour 17.65
2-Dec-03 652.91
3-Dec-03 271.32 Total volume (1) Vol per day 423.52
4-Dec-03 358.66 4444.62
5-D6C-03 417.17
6-Dec-03 276.89
7-Dec-03 233.52
8-D0C-O3 347.03

S-Dec-03 195.28
IO-Dec-03 207.07 Total time (hrs) 192.00 Vol per hour 17.89
11-Dec-03 723.59
12-D6C-03 577.03 Total volume (1) Vol per day 429.37
13-D0C-O3 396.51 3434.95
14-Dec-03 559.78
16-Dec-03 323.72
16-Dec-03 451.95

17-DCC-03 419.93
18-Dec-03 221.40 Total time (hrs) 144.00 Vol per hour 14.91
19-Dec-03 215.83
20-Dec-03 828.45 Total volume (1) Vol per day 357.95
21-Dec-03 204.04 2147.68
22-Dec-03 258.02

23-D8C-03 507.27
24-Dec-03 507.59 Total time (hrs) 120.00 Vol per hour 25.74
25-Dec-03 599.26
26-Dec-03 1161.15 Total volume (1) Vol per day 617.75
27-Dec-03 313.47 3088.75

28-Dec-03 243.41
29-Dec-03 381.94
30-D6C-03 249.07
31-Dec-03 931.58

1-Jan-04 571.36
2-Oan-04 520.25
3-Jan-04 849.84
4^an-04 356.20
5-Dec-03 278.57 Total time (hrs) 552.00 Vol per hour 24.52
6-Dec-03 352.90
7-Dec-03 774.59 Total volume (1) Vol per day 588.36
8-Dec-03 1531.09 13532.36
9^an-04 710.04

10^an-04 561.73
11-Jan-04 625.46
12-Jan-04 522.01
13-Jan-04 530.74
14-Jan-04 450.38
15-Jan-04 1152.15
16-Jan-04 564.22
17^an-04 470.87
1 B-Jan-04 621.00
IS-Jan-04 282.97

20-Jan-04 740.41
21-Jan-04 589.26
22-Jan-04 565.89
23-Jan-04 831.37
24-Jan-04 895.08 Total time (hrs) 322.50 Vol per hour 34.11
25-Jan-04 956.51
26-Jan-04 880.15 Total volume (1) Vol per day 818.72
27-Jan-04 915.36 11001.55
28-Jan-04 708.50
29-Jan-04 582.98
30-Jan-04 717.21
31-Jan-04 1192.30
1-Feb-04 1058.67
2-Feb-04 367.85



Flow Data (SHe 4)

S-Feb-04 906.60
7-Feb-04 962.41
8-Feb-04 699.96 Total time (hrs) 323.45 Vol per hour 27.94
9-FeW)4 600.40

10-Feb-04 469.58 Total volume (1) Vol per day 670.63
11-Feb-04 545.13 9038.17
1 2 -F e b ^ 510.52
13-Feb-04 445.84
14-Feb-04 737.76
15-Feb-04 892.43
16-Feb-04 524.85
17-Feb-04 600.50
18-Feb-04 416.74
1 9 -F e b ^ 725.48

20-Feb-04 757.88
21-Feb-04 778.10
22-Feb-04 379.05
23-Feb-04 542.10
24-Feb-04 416.96 Total time (hrs) 251.50 Vol per hour 21.60
25-Feb-04 492.34
26-Feb-04 419.17 Total volume (1) Vol per day 518.33
27-Feb-04 457.52 5431.63
28-Feb-04 463.20
29-Feb-04 565.08

1-Mar-04 160.24

11-Mar-04 902.32
12-Mar-04 437.51
13-Mar-04 512.84 Total time (hrs) 165.18 Vol per hour 25.93
14-Mar-04 775.51
15-Mar-04 454.33 Total volume (1) Vol per day 622.35
16-Mar-04 500.83 4283.30
17-Mar-04 542.58
18-Mar-04 157.37



APPENDIX E

RESULTS OF CHEMICAL & BACTERIOLOGICAL ANALYSIS



SITE 1: ROCHESTOWN



Keogh

Sampling Date 09/08/02
Sampling Time am

Analysis Date 09/08/02
Analysis Time 15:00

Rainfall
mm
mm

Ref Sample Position Date COD NO,-N NO,-N NH4-N Tot-P Ortho-P Cl SO4 S Mn Fe Volum e
X Septic Tank 09/08/02
Y Puraflo 09/08/02
1 1,Red,0m 09/08/02 30 >35 0.03 0.1 22 96 48 100
2 1,Blue,0m 09/08/02
3 1,Black,Om 09/08/02
4 1,Red,10m 09/08/02
5 1,Blue,10m 09/08/02 6 17.4 <0.005 0.53 11.76 35 85 200
6 1,Black,10m 09/08/02
7 1,Red,20m 09/08/02 8 25 <0.005 0.33 3.55 38 283 380
8 1,Blue,20m 09/08/02 6 9 <0.005 0.3 1.59 34 28 50
9 1,Black,20m 09/08/02 8 8.1 <0.005 0.55 13.76 34 108 150

10 2,Red,0m 09/08/02 55 36.2 0.1 0.5 16.76 30 125 200
11 2,Blue,0m 09/08/02 36 38.6 0.46 0.29 1.88 109 171 180
12 2,Black,Om 09/08/02
13 2,Red.10m 09/08/02 8 28.3 <0.005 0.5 2.09 38 55 280
14 2,Blue,10m 09/08/02 8 21.6 <0.005 0.2 1.04 43 16 200
15 2,Black,10m 09/08/02 14 8.2 <0.005 0.4 1.28 31 131 160
16 2,Red,20m 09/08/02 9 19.7 <0.005 0.28 1.55 31 48 120
17 2,Blue,20m 09/08/02 42 6 <0.005 0.54 2.81 45 0 130
18 2.Black,20m 09/08/02
19 3,Red,0m 09/08/02
20 3,Blue,0m 09/08/02
21 3,Black,Om 09/08/02
22 3,Red,10m 09/08/02 10 4.8 <0.005 0.33 0.93 27 45 320
23 3,Blue,10m 09/08/02 12 8.1 <0.005 0.55 1.26 23 10 220
24 3,Black,10m 09/08/02 36 6.6 <0.005 1.08 0.84 20 97 220
25 3,Red,20m 09/08/02 44 11.4 <0.005 0.04 0.97 21 30 280
26 3,Blue,20m 09/08/02 8 9.3 <0.005 0.42 0.95 31 0 210
27 3,Black,20m 09/08/02 36 7.3 <0.005 0.41 0.89 20 55 70
28 4,Red,0m 09/08/02
29 4,Blue,0m 09/08/02
30 4,Black,0m 09/08/02
31 4 ,Red,10m 09/08/02 8 9.3 <0.005 0.4 0.79 23 45 80
32 4,Blue,10m 09/08/02 9 10.7 <0.005 0.59 0.54 24 25 160
33 4,Black,10m 09/08/02 36 7.1 <0.005 0.63 0.54 29 108 340
34 4,Red,20m 09/08/02 740 12.6 <0.005 0.11 0.7 32 291 190
35 4,Blue,20m 09/08/02 2 6.2 <0.005 <0.01 0.78 25 8 90
36 4,Black,20m 09/08/02 30 5.2 <0.005 0.37 0.54 26 75 110
A 3,TS,2m
B 3,TS,7m,
C 3,TS,15m
D 4,TS,2m
E 4,TS,7m,
F 4,TS,15m
G Small ZT
H BigZT

. . .1



site I Joe Keogh |

Sampling Date 15/08/02
Sampling Time 9:00

Analysis Date 15/08/02
Analysis Time 14:30

Ref Sample Position Date COD NOa-N NOa-N NH4-N Tot-P Ortho-P Cl SO4 S Mn Fe Vol Notes
X Septic Tank 15/08/02 576 3.9 0.31 >20 >5 >5 290 375 0.48 composite
Y Puraflo 15/08/02 98 44 3 12.21 >5 >5 185 335 0.04 composfte
1 1,Red,0m 15/08/02 71 18 0.89 1.86 >5 >5 185 491 0 240
2 I.BIue.Om 15/08/02 57 79.6 0.17 0.56 0.65 0.58 184 421 0 260
3 1,Black,Om 15/08/02 no sample
4 1,Red,10m 15/08/02 no sample
5 I.BIue.lOm 15/08/02 42 11 0.11 0.3 0.43 0.48 57 311 0 110
6 1,Black,10m 15/08/02 35 4.7 0.13 0,32 0.73 0.74 45 281 0 67
7 1,Red,20m 15/08/02 39 6.3 0.11 0.28 0.44 0.39 38 315 0 440
8 1,Blue,20m 15/08/02 57 6.4 0.12 0.27 0.61 0.43 36 297 0 65
9 1.Black,20m 15/08/02 45 4,6 0.1 0,29 0.48 0.43 37 299 0 170

10 2,Red.0m 15/08/02 96 30 1.74 2.72 >5 >5 195 385 0 370
11 2,Blue,0m 15/08/02 75 30,4 0.21 0.84 2.73 2.42 186 373 0 390
12 2,Black,Om 15/08/02 no sample
13 2,Red,10m 15/08/02 56 10.5 0.11 0.33 0.59 0.47 46 355 0 280
14 2,B1ue,10m 15/08/02 51 10.4 0.12 0.29 0.53 0.39 53 289 0 220
15 2.Black,10m 15/08/02 50 4.3 0.1 0,33 0.64 0.43 47 395 0 210
16 2,Redj20m 16/08/02 50 13.8 0,11 0.28 0.88 0.4 43 369 0 170
17 2,Blue,20m 15/08/02 35 8.2 0.1 0.35 0.61 0.4 27 269 0 200
18 2,Black,20m 15/08/02 31 3.8 0.11 0.29 0.64 0.4 31 361 0 180
19 3,Red,0m 15/08/02 51 4.4 0.12 0.36 0.56 0.47 125 281 0 45
20 3.B)ue,0m 15/08/02 no sample
21 S.Black.Om 15/08/02 no sample
22 3,Red,10m 15/08/02 33 16.9 0.11 0,27 0,56 0.47 27 259 0 350
23 3,Biue,10m 15/08/02 33 4.9 0.11 0.31 0.55 0.43 39 255 0 320
24 3,Black,10m 15/08/02 36 4.2 0.11 0.29 0,47 0.47 57 247 0 280
25 3,Red,20m 15/08/02 12 6.6 0.11 0,28 0.57 0.4 104 233 0 360
26 3,Blue,20m 15/08/02 24 4.9 0.11 0,29 0.8 0.49 33 219 0 270
27 3,Black,20m 15/08/02 22 3.9 0.11 0.37 29 0 40
28 4,Red,0m 15/08/02 no sample
29 4,Blue,0m 15/08/02 87 25.4 2.88 1.99 2.18 2.02 174 283 0 30
30 4,Black,0m 15/08/02 56 5.9 2.04 1.23 2.28 2.29 183 315 0 210 30 & 31 mixed up
31 4,Redj10m 15/08/02 33 26.7 0.1 0.29 0.51 0.43 42 251 0 160 31 & 31 mixed up
32 4,Blue,10m 15/08/02 18 4.3 0.1 0.25 0,41 0.43 43 245 0 100
33 4,Black,10m 15/08/02 11 3.2 0,1 0.24 0.44 0.44 11 277 0 360
34 4,Red,20m 15/08/02 93 6.7 0.11 0.24 0,4 0.45 28 213 0 530
35 4,Blue,20m 15/08/02 30 4,7 0.1 0.26 0.43 0.41 25 237 0 170
36 4,Black, 20m 15/08/02 22 4.4 0.1 0.25 0.43 0.41 33 221 0 100
A 3,TS,2m 15/08/02 221 19.2 282 0 7
B 3,TS,7m. 15/08/02 20 4.3 0.1 0,32 0,46 0.45 38 241 0 180
C 3,TS,15m 15/08/02 65 3.9 0.11 0,33 0.46 0.44 35 229 0 80
D 4,TS,2m 15/08/02 no sample
E 4,TS.7m, 15/08/02 54 3.4 0.11 0.32 1.46 0.46 34 247 0 140
F 4,TS,15m 15/08/02 132 5.8 0.36 57 0 20
G Small
H BIgZT

1



Site I Joe Keogh

Sampling Date 22/08/02
Sampling Time (am)

Rainfall
21/08AD2 mm
22/08A}2 mm

Analysis Date 22/08rt)2
A nalysis Time 14:00

Ref Sample Position Date COD NOj-N NOj'N NH^-N Tot-P Ortho-P Cl SO4 S Mn Fe Volume
X Septic Tank 22/08/02 484 0.6 0.2 61.5 76 19.26 117 180 1,46 -

Y Puraflo 22/08/02 189 51 2.84 6.85 0 26 90 29 0.06 -

1 1,Red,0m 22/08/02 92 77.6 1.92 4.19 27.52 13.44 90 116 <0.1 420
2 1,Biue,0m 22/08/02 57 76.6 <0.005 0.08 6,56 5.7 89 86 <0.1 360
3 1,Black,Om 22/08/02
4 1,Red,10m 22/08/02 58 43 0.29 7,56 8.18 - <0.1 20
5 1,B lue,10m 22/08/02 47 8.6 <0.005 <0,01 2 2,46 89 0 <0,1 130
6 1,B lack,10m 22/08/02 38 3.7 <0.005 <0.01 1,6 4,88 4 0 <0,1 70
7 1,Red,20m 22/08/02 43 12.4 <0.005 <0.01 1,84 3,94 4 0 <0.1 460
8 1,Blue,20m 22/08/02 56 6.5 <0.005 <0.01 1,84 4,82 2 0 <0.1 80
9 1,B lack,20m 22/08/02 38 6.8 <0.005 <0,01 1,88 1,36 3 30 <0.1 180
10 2,Red,0m 22/08/02 86 32.5 3.62 7.7 20 13,72 91 47 <0.1 450
11 2,Blue,0m 22/08/02 69 42.8 <0.005 <0,01 5.08 5.3 89 97 <0,1 460
12 2,Black,0m 22/08/02
13 2,Red,10m 22/08/02 27 22 <0.005 <0.01 2.4 8.96 7 0 <0,1 220
14 2,Blue,10m 22/08AD2 47 15,1 <0.005 <0.01 2.12 2.98 3 0 <0,1 200
15 2,Black,10m 22/08/02 40 5.4 <0.005 <0.01 1,64 11,3 4 108 <0,1 210
16 2,Red ,20m 22/08/02 25 13.4 <0.005 0.02 - 3,6 3 0 <0,1 130
17 2,Blue,20m 22/08/02 42 6.6 <0.005 <0.01 2 1,76 0 0 <0,1 180
18 2.Black.20m 22/08/02 35 5.6 <0.005 <0.01 2.16 2,8 1 0 <0,1 180
19 3,Red,0m 2 2 m i0 2 57 77.6 <0.005 0.09 5.92 5.66 12 49 <0,1 50
20 3,Blue,0m 22/08/02
21 3,Black,0m 22/08/02
22 3,Red,10m 22/08/02 32 6 <0.005 <0.01 3.96 2.04 1 0 <0,1 320
23 3,Blue,10m 22/08/02 35 7.3 <0.005 <0,01 3 2.1 3 0 <0,1 290
24 3,Black,10m 22/08/02 31 7.1 <0.005 <0.01 2.08 4.94 3 147 <0,1 410
25 3,Red,20m 22/08/02 46 19.8 <0.005 0.03 2 8.02 25 0 <0,1 360
26 3,Blue,20m 22/08/02 33 4.9 <0.005 <0,01 0 2 0 <0.1 360
27 3,Black,20m 22/08/02 17 4.8 <0.005 0,09 2.16 8.66 2 0 <0,1 130
28 4,Red,0m 22/08/02 53 21.5 0.15 0.5 1.84 2.62 60 0 <0,1 48
29 4,Blue,0m 22/08/02 65 73 2.76 33.9 2.92 0.36 80 40 <0,1 80
30 4,Black,Om 22/08/02 81 43.3 2.4 2.99 6,44 8.44 87 56 <0,1 190
31 4,Red,10m 22/08/02 44 5.1 <0.005 <0.01 1.88 1.24 3 0 <0,1 140
32 4,Blue,10m 22/08/02 70 3 <0.005 <0,01 1.86 1 2 0 <0,1 130
33 4,Black,10m 22/08/02 41 2.5 <0.005 <0.01 2.04 1.52 0 98 <0,1 370
34 4,Red .20m 22/08/02 43 1.4 <0.005 <0,01 2.68 5.6 1 0 <0,1 560
35 4,Blue.20m 22/08/02 50 2 <0.005 0,03 2,96 2.1 0 0 <0,1 140
36 4,Black.20m 22/08^)2 55 0 <0.005 <0,01 4.26 0 58 <0,1 150
A 3,TS,2m 22/08/02 96 85.2 <0.005 0,87 2.08 1.68 83 121 <0,1 250
B 3,TS.7m. 22/08/02 59 0.6 <0.005 <0,01 2.92 2.58 0 0 <0,1 170
C 3,TS,15m 22/08/02 80 2.2 <0.005 0,04 2.44 4.12 1 0 <0,1 35
D 4,TS,2m 22/08/02
E 4,TS,7m, 22/08/02 48 1.6 <0.005 0 5.22 4.02 0 3 <0,1 150
F 4,TS,15m 22/08/02 299 8.1 7.6 10
G Small ZT
H Big ZT



I S ite I Joe Keogh

Sam pling Date 27/08/02
Sam pling Tim e 09:30

A nalysis  Date 27/08/02
A nalysis  Time 13:15

Rainfall
26/08/02 mm
27/08/02 mm

Ref Sam ple Position Date COD NO3-N NO2-N NH|-N Tot-P Ortho-P Cl SO4 S Mn Fe Volum e
X Septic Tank 27/08/02 524 0.4 0 . 2 2 155.1 >5 46.8 125 234 3.27 comp
Y Puraflo 27/08/02 1 0 2 29.8 5.8 14.1 >5 >80 106 194 0.04 comp
1 1,Red,0m 27/08/02 118 70.2 1.4 9.6 5.35 19.8 95 137 <0 .1 2S0
2 1,Blue,0m 27/08/02 53 103.6 0.03 9.4 1-12 1 2 .8 8 98 118 <0 ,1 2 2 0

3 1 ,Black,Om 27/08/02
4 1,Red.10m 27/08/02 71 1 2 <0,005 0,58 0.71 >5 1 0 1 2 2 <0 .1 50
5 1 ,B lue ,1 0 m 27/08/02 104 7.8 <0,005 0,41 1.26- 2.4 11 38 <0 .1 150
6 1,Black,iO m 27/08/02 47 < 0.1 <0,005 0.36 1.41 1.73 7 97 <0 ,1 70
7 1 .Red,2 0 m 27/08/02 6 8 9.2 <0,005 0,34 0.65 1,91 5 2 0 <0 .1 380
8 1 ,B lue,2 0 m 27/08/02 61 3 <0.005 0,78 0.59 2,49 4 1 0 <0 ,1 1 1 0
9 1 ,B lack,2 0 m 27/08/02 3.1 <0,005 0.62 0.57 >5 6 69 <0 ,1 2 0 0

1 0 2,Red,0m 27/08/02 8 6 8 8 .8 2.16 4,51 5.52 >16 98 176 <0 .1 300
11 2,B lue,0m 27/08/02 6 6 60 0.04 5.3 5.14 >16 96 2 2 2 <0 .1 300
1 2 2 ,Black,Om 27/08/02
13 2,Red^10m 27/08/02 58 15.8 <0.005 0 . 6 0.49 2,36 6 108 <0 ,1 250
14 2 .B lue,1 0 m 27/08/02 57 12.9 <0.005 0.47 0.97 5,54 6 151 <0 ,1 230
15 2,B lack,10m 27/08/02 62 5.2 <0.005 1.83 0.95 4,99 6 142 <0 ,1 2 1 0

16 2,Red,20m 27/08/02 47 22.3 <0.005 0.55 0.74 2,26 5 127 <0 ,1 160
17 2 .B lue,2 0 m 27/08/02 57 3.6 <0.005 0 . 6 6 0.35 1,77 2 74 <0 .1 2 1 0
18 2 ,B lack,2 0 m 27/08/02 6 8 4.2 <0.005 0.64 0.53 4,04 3 91 <0 ,1 2 0 0
19 3,Red,0m 27/08/02 76 27.3 <0.005 0.48 0.46 9,32 60 229 <0 .1 30
2 0 3,B lue,0m 27/08/02
21 3 ,Black,Om 27/08/02
2 2 3,Red,10m 27/08/02 65 1 .6 <0.005 0.47 1.46 4.54 2 239 <0 .1 380
23 3,Blue,10m 27/08/02 77 4.2 <0.005 0.7 0.82 >5 6 0 <0 ,1 320
24 3 ,Black,10m 27/08/02 6 6 4.9 <0.005 2.17 0.7 >5 6 171 <0 .1 450
25 3 ,Red,20m 27/08/02 70 30,8 <0,005 0,81 0.36 3.17 29 49 <0 ,1 2 2 0
26 3 ,Blue,20m 27/08/02 57 5.9 <0,005 0,51 0.65 2.54 3 21 <0 .1 300
27 3 ,Black,20m 27/08/02 49 3.8 <0,005 0,51 0.53 >5 4 89 <0 .1 170
28 4,Red,0m 27/08/02 67 92.9 0,17 4,7 0.58 1 2 .8 76 70 <0 .1 30
29 4,B lue,0m 27/08/02
30 4,B lack,0m 27/08/02 84 58 1 ,8 6 ,6 5.39 22.48 98 142 <0 ,1 130
31 4 ,Red,10m 27/08/02 59 5.4 <0.005 0,55 0.92 >5 4 192 <0 ,1 130
32 4 ,Blue,10m 27/08/02 62 4.1 <0.005 0,78 2.26 >5 7 129 <0 ,1 140
33 4 ,Black,10m 27/08/02 80 3 <0,005 1,53 1.92 >5 3 194 <0 ,1 400
34 4 ,Red,20m 27/08/02 6 8 8.9 <0,005 0,45 0.58 5.41 4 71 <0 .1 490
35 4 ,Blue,20m 27/08/02 6 6 2.3 <0.005 0,62 0.82 4.7 1 8 8 <0 ,1 160
36 4 ,Black,20m 27/08/02 94 1 .1 <0.005 0.65 2.16 4 2 180 <0 ,1 160
A 3,TS,2m 27/08/02 118 58 <0.005 3,08 0.94 83 155 <0 ,1 2 2 0
B 3,TS,7m, 27/08/02 94 0.5 <0,005 0,56 0.58 4 128 <0 ,1 170
C 3,TS,15m 27/08/02
D 4,TS,2m 27/08/02
E 4.TS,7m , 27/08/02 72 4.2 <0.005 0.48 1,06 5 119 <0 .1 1 0 0
F 4.TS,15m 27/08/02 301 9 <0.005 1 2 <0 .1 1 0
G Small ZT
H Big ZT



1 S ite[ Joe Keogl7

Sampling Date 12/09/02
Sampling Time 09:30

Rainfall
11/09«)2 mm
12/08/02 mm

A nalysis Date 12/09/02
Analysis Time 13:15

Ref Sample Position Date COD NO3-N NOj-N NHrN Tot-P Ortho-P Cl SO4 S Mn Fe Volume
X Septic Tank 12/09/02 696 0.9 0 . 2 2 124.4 26.4 123 433 2.55
Y Puraflo 12/09/02 186 43 7.1 17.4 19.8 1 0 0 242 <0 .1 comp
1 i,Red,Om 12/09/02 139 57,5 4.3 12.4 25.2 93 257 <0 .1 170
2 I.BIue.Om 12/09/02 84 40.3 0.07 <0 .0 1 15.05 95 2 2 1 <0 .1 360
3 1 ,Black,Om 12/09/02 92 55 3.6 <0 .0 1 3.49 96 448 <0 .1 90
4 I.RedjlOm 12A)9/02 0

5 1 .B lue,1 0 m 12/09/02 58 2.9 <0.005 <0 .0 1 0.58 28 149 <0 ,1 150
6 I.B Iack.lO m 12/09/02 65 0 . 8 <0,005 0 , 2 0.15 16 2 0 1 <0 ,1 70
7 1 ,Red,2 0 m 12/09/02 63 9 <0.005 0.7 1.65 13 159 <0 ,1 1 0 0

8 1 ,Blue,2 0 m 12/09/02 62 3,2 <0.005 <0 ,0 1 0.36 9 127 <0 .1 460
9 1,Black,20m 12/09/02 53 3,7 <0,005 <0 ,0 1 0 . 1 2 18 143 <0 .1 160

1 0 2,Red,0m 12/09/02 1 0 2 78 1,3 <0 ,0 1 17,6 99 170 <0 .1 240
11 2,Blue,0m 12/09/02 94 29.7 <0.005 2,69 12.75 80 321 <0 .1 310
1 2 2 ,Black,Om 12/09/02 0
13 2 ,Red,1 0 m 12/09/02 82 1 2 <0.005 <0 .0 1 0.13 17 232 <0,1 70
14 2 ,B lue,1 0 m 12/09/02 37 1 1 .2 <0.005 <0 .0 1 0.07 17 196 <0,1 90
15 2 ,B lack,1 0 m 12/09/02 51 <0.1 <0,005 <0 .0 1 0 2 2 198 <0 .1 620
16 2,Red,20m 12/09/02 50 10,3 <0.005 0.26 0.29 23 266 <0 ,1 1 0 0
17 2,Blue,20m 12/09/02 44 5.7 <0.005 0.45 5.18 16 156 <0 ,1 2 2 0
18 2 ,B lack,2 0 m 12/09/02 28 2.5 <0.005 0.67 3.6 14 199 <0.1 2 2 0
19 3,Red,0m 12/09/02 52 78 0.04 0.92 25,35 84 362 <0,1 50
2 0 3,Blue,0m 12/09/02 0
21 3,Black,0m 12/09/02 0
2 2 3,Red,10m 12/09/02 37 2.9 <0.005 0.32 6.43 18 1 1 2 <0,1 280
23 3,Blue,10m 12/09/02 39 3,9 <0.005 <0 .0 1 6.03 16 136 <0 ,1 290
24 3,Black,10m 12/09/02 43 2.4 <0.005 <0 .0 1 1.05 13 270 <0 ,1 360
25 3,Red,20m 12/09/02 18 4,1 <0.005 <0 .0 1 0.43 36 2 1 2 <0,1 2 2 0
26 3,Blue,20m 12/09/02 19 2,3 <0,005 <0 ,0 1 1.29 17 193 <0 ,1 330
27 3,Black.20m 12/09/02 24 <0 ,1 <0,005 <0 ,0 1 0.58 8 190 <0 .1 170
28 4,Red,0m 12/09/02 34 21 0.38 0,14 0.36 91 266 <0 .1 70
29 4,Blue,0m 12/09/02 0
30 4,Black,Om 12/09/02 51 52,2 0 .1 2 0.45 2.51 89 230 <0.1 50
31 4,Red,10m 12/09/02 28 1 ,6 <0,005 <0 ,0 1 6.35 13 240 <0.1 1 1 0
32 4,Blue,10m 12/09/02 35 0,5 <0,005 <0 ,0 1 0.31 17 281 < 0 1 1 0 0
33 4,Black,10m 12/09/02 26 0,7 <0,005 <0 .0 1 0.07 2 0 273 < 0 1 400
34 4,Red,20m 12/09/02 23 <0 ,1 <0,005 <0 ,0 1 0.19 24 186 < 0 1 490
35 4,Blue,20m 12/09/02 1 2 <0 .1 <0,005 <0 ,0 1 0.16 17 190 <0 .1 180
36 4,Black,20m 12/09/02 73 0.3 <0.005 <0 ,0 1 0.55 14 162 < 0 1 2 2 0
A 3,TS,2m 12/09/02 154 1 1 0 - 103 little
B 3,TS,7m, 12/09/02 57 0.4 <0.005 0,4 0.17 16 138 < 0 1
C 3,TS,15m 12AD9/02 57 0.3 <0,005 <0 ,0 1 15 183 <0.1
D 4,TS,2m 12/09/02 0
E 4,TS,7m, 12/09/02 38 4 <0.005 0,5 - 2 0 179 <0 .1

F 4JS ,15m 0
G Small ZT
H B igZT



site I Joe Keogh

Sampling Date 26/09/02
Sampling Time 09:00

Rainfall
25/09/02 mm
26/09/02 mm

Analysis Date 26/09/02
Analysis Time 13:00

Ref Sample Position Date COD NO3-N z 0 z NH4-N Tot-P Ortho-P Cl SO4 S Mn Fe Volume
X Septic Tanl( 26/09/02 842 1.5 0.21 >75 61.9 106 7.5 spot
Y Puraflo 26/09/02 264 77.5 >1 19,8 67.4 92 0.03 comp
1 1,Red,0m 26/09/02 168 74.5 >1 14.44 64.5 71 <,1 310
2 I.BIue.Om 26/09/02 52 100 0 0.68 49,4 74 <.1 170
3 1 ,Black,Om 26/09/02 62 82.5 >1 >3 78 <,1 20
4 1,Red,10m 26/09/02 0
5 1.Blue,10m 26/09/02 43 9,5 <0.02 0.13 7.82 3 70
6 1,Black,10m 26/09/02 60 4,3 <0.02 0.1 0.32 <10 60
7 1,Red,20m 26/09/02 35 8.7 <0.02 0.13 1.4 <10 300
8 1,Blue,20m 26/09/02 49 7.8 0,02 0,21 1.43 <10 65
9 1,Black,20m 26/09/02 35 5,7 <0.02 0.33 2.97 <10 90
10 2,Red,0m 26/09/02 101 105 >1 4,8 67.2 77 <0.1 210
11 2,Blue,0m 26/09/02 112 77.5 0.64 0,38 60.5 75 <0.1 230
12 2 ,Black,Om 26/09/02 0 □
13 2 ,Red,10m 26/09/02 47 23.2 <0.02 0.21 0,63 <10 105
14 2 ,Blue,10m 26/09/02 39 17.4 <0.02 0.28 0,2 <10 120
15 2 ,Biack,10m 26/09/02 24 7.7 <0.02 1,28 0.99 <10 180
16 2 ,Red,20m 26/09/02 26 15.6 <0.02 0,3 0,47 <10 70
17 2 ,Blue,20m 26/09/02 14 9.7 <0.02 0,28 1,24 <10 190
18 2,Black,20m 26/09/02 34 6.4 <0.02 0.82 6.25 <10 170
19 3,Red,0m 26/09/02 0
20 3,Blue,0m 26/09/02 0
21 3,Black,Om 26/09/02 0
22 3,Red,10m 26/09/02 26 5.4 0.01 0.14 5,98 <10 210
23 3,Blue,10m 26/09/02 31 13.5 <0.02 0.04 6.08 2 190
24 3,Black,10m 26/09/02 67 5.8 <0.02 0.34 5.64 <10 400
25 3,Red ,20m 26/09/02 30 41.2 <0.02 0.15 0,22 29 150
26 3,Blue,20m 26/09/02 27 8,5 <0.02 0.05 0,17 <10 230
27 3,Black,20m 26/09/02 15 6,5 0.01 0.23 <0.05 <10 130
28 4,Red,0m 26/09/02 Q
29 4,Blue,0m 26/09/02 0
30 4,Black,0m 26/09/02 0
31 4,Red,10m 26/09/02 26 8.7 - 5,58 <10 70
32 4,Blue,10m 26/09/02 28 8,6 <0.02 0.16 5.62 <10 75
33 4,Btack,10m 26/09/02 33 5.2 <0.02 0.09 5.58 <10 360
34 4,Red,20m 26/09/02 45 12.2 <0.02 <0.05 <0,05 <10 320
35 4,Blue,20m 26/09/02 81 5.7 <0.02 0.09 0.06 <10 130
36 4,Black,20m 26/09/02 49 2,4 <0.02 0.01 0,16 <10 170
A 3JS,2m 26/09/02 0
B 3,TS,7m, 26/09/02 119 2,8 <0.02 0.09 6,01 6.01 140
C 3,TS,15m 26/09/02 124 3,4 <0.02 0.04 2,08 2.08 65
D 4,TS,2m 26/09/02 0
E 4,TS,7m, 26/09/02 82 5.7 <0.02 0.06 0,8 0.8 110
F 4,TS,15m 26/09/02 309 - ♦ 5
G Small ZT 0
H Big ZT 0



S ite[ Joe Keogh

Sam pling Date 10/10/02
Sam pling Time 09:00

Rainfall
25/09/02 mm
26/09/02 mm

A nalysis  Date 10/10/02
Analysis  Time 13:30

Ref Sam ple Position Date COD NO3-N NOj-N NH4-N Tot-P Ortho-P Cl SO4 S Mn Fe Volum e
X Septic Tank 1 0 / 1 0 /0 2 758 0.3 0.27 142:4 23.6 74.1 spot
Y Puraflo 1 0 / 1 0 /0 2 224 48.5 10.7 2 2 .6 41.9 51.3 C O frtp
1 I.Red.Om 1 0 / 1 0 /0 2 153 56 9.4 2 1 .2 57.2 56.2 320
2 1,Blue,0m 1 0 / 1 0 /0 2 72 108 0 0.15 39.5 53.2 2 0 0
3 1 ,Black,Om 1 0 /1 0 /0 2 -
4 1 ,R ed ,1 0 m 1 0 / 1 0 /0 2 - -
5 1 ,B lue,1 0 m 1 0 / 1 0 /0 2 61 11.5 0 0.4 10.5 2 2 .2 70
6 1 ,B lack,1 0 m 1 0 / 1 0 /0 2 48 1.1 0 0.57 3,27 1 1 .2 30
7 1 ,Red,2 0 m 1 0 / 1 0 /0 2 35 8 .2 0 0.42 1.1 6,5 2 2 0
e 1 ,B lue,2 0 m 1 0 / 1 0 /0 2 55 5.2 0 0.27 6.06 8.4 50
9 1 ,B lack,2 0 m 1 0 / 1 0 /0 2 36 2.9 0 0 6.26 9.7 170

1 0 2,Red,0m 1 0 / 1 0 /0 2 116 56.7 7.9 24 57.5 55.1 250
11 2,B lue,0m 1 0 / 1 0 /0 2 69 148 0 , 1 2 0.25 63.5 53 300
1 2 2 ,Black,Om 1 0 / 1 0 /0 2 -
13 2,Red,10m 1 0 / 1 0 /0 2 35 18 0.31 0.04 2 .1 13.6 90
14 2 ,B lue,1 0 m 1 0 / 1 0 /0 2 23 12.7 0 0.91 3.85 14.5 130
15 2 ,B lack ,1 0 m 1 0 / 1 0 /0 2 32 3.6 0 0 .1 1 2.49 8,3 170
16 2,Red,20m 1 0 / 1 0 /0 2 31 11.4 0 0.17 2.4 9.9 45
17 2,B lue,20m 1 0 / 1 0 /0 2 30 11.5 0 0 .0 1 2.08 6.5 170
18 2 ,B lack,2 0 m 1 0 / 1 0 /0 2 39 3,4 0 0.09 0 . 8 6 9.3 160
19 3,Red,0m 1 0 / 1 0 /0 2 91 4 0.26 0 .1 >4 23
2 0 3,B lue,0m 1 0 / 1 0 /0 2 -
21 3 ,Black,Om 1 0 / 1 0 /0 2 - -
2 2 3 ,Red,10m 1 0 / 1 0 /0 2 34 45.1 0 0 .0 1 0.82 6 .8 190
23 3 ,Blue,10m 1 0 / 1 0 /0 2 30 3.7 0 0 . 0 2 0,46 10.4 150
24 3 ,Black,10m 1 0 / 1 0 /0 2 42 7.5 0 1.36 0.7 5.8 370
25 3,Red,20m 1 0 / 1 0 /0 2 41 31.7 0 0 0 26,4 130
26 3 ,Blue,20m 1 0 / 1 0 /0 2 44 7 0 0 0.81 10.5 2 2 0
27 3,B lack,20m 1 0 /1 0 /0 2 6 8 4 0 0 0.4 6 130
28 4,Red,0m 1 0 /1 0 /0 2 70 61.6 0 0.32 0.74 15
29 4,B lue,0m 1 0 /1 0 /0 2 1 0 2 104.8 2.9 1.46 12.92 55.4 1 1 0
30 4 ,Black,Om 1 0 /1 0 /0 2 91 106 0 0.93 12,56 54.5 170
31 4 ,Red,10m 1 0 /1 0 /0 2 42 5.7 0 0.05 5,96 1 1 .8 65
32 4 ,Blue,10m 1 0 /1 0 /0 2 44 5.1 0 0.04 3,46 9.3 70
33 4 ,Black,10m 1 0 /1 0 /0 2 49 1.9 0 0.07 5.02 6.5 310
34 4 ,Red,20m 1 0 /1 0 /0 2 34 6.5 0 0.04 1.36 6 . 2 290
35 4 .Blue,20m 1 0 /1 0 /0 2 35 4.2 0 0.08 1,33 11 1 0 0
36 4 ,Black,20m 1 0 /1 0 /0 2 75 2.7 0 0.04 4.53 5.4 150
A 3,TS,2m 1 0 /1 0 /0 2 <5
B 3,TS,7m, 1 0 /1 0 /0 2 - -
C 3,TS,15m 1 0 /1 0 /0 2 98 2.9 0 0.09 4,11 - 30
D 4,TS,2m 1 0 /1 0 /0 2 0 0 0 - -
E 4,TS,7m , 1 0 /1 0 /0 2 81 4,8 0 0.28 2.18 7.5 1 0 0
F 4,TS,15m 1 0 /1 0 /0 2 9.5 4
G Small ZT
H Big ZT .



Sit» | Jo«  Keogh |

Sam plina Date 17/10/02
Sam plina Time 09:00

RED s CAL LAB ANALYSIS A nalysis Date 17/10/02
Anafvsis Time 12:45

Rainfall
25/09/02
20A39A32

Ref Sample Position Date BOD COD COD NO,-N N03-N NO,-N N0 2 -N MH4-N NH4-N Tot-P Ortho-P Orlho-P Cl Cl SO4 Total Conform s (c.f.u./IOOtnl) E.Coli (c.f.u./iOOmI) F/iecal Sfr**ptocci (c.f.ti./IOOml) Volume
X Septic Tank 17/10/02 - - - - - -
Y Puraflo 17/10/02 22 192 193 54.6 57.27 13.6 14.94 45.2 13.22 23.7 18 7 74 81 51 3,000.000 20 0 ,0 0 0 620 como
1 I.Red.Om 17/10/02 - - - - -
2 I.BIue.Om 17/10/02 - - - - -
3 I.BIack.Om 17/10/02 - - -
4 I.R ed .lO m 17/10/02 - - - -
5 I.B Iue .lO m 17/10/02 - - .
6 I.B Iack .lO m 17/10/02 - . -
7 1 .Red. 2 0 m 17/10/02 -
8 1.Blue.20m 17/10/02
9 1.Black.20m 17/10/02 - -

10 2,Red, Cm 17/10/02 3 128 86.1 65.2 79.58 8.7 11 97 6.4 4,55 24.6 16.9 74 81 57 2 0 ,0 0 0 <10 < 10 250
11 2.Bkje.0m 17/10/02 0 80 35.9 S4.4 95.68 0 .0 2 0 2.3 0.074 18.8 13.2 66 76 64 530 <10 < 10 350
12 2.B lack.0m 17/10/02 - -
13 2.Red.10m 17/10AJ2 0 30 a.55 11.4 10.4 0 0 0.36 0.051 1.14 0 0 8 <10 <10 <10 < 10 195
14 2 ,B lue ,10m 17/10/02 • - - - -
15 2. Black. 10m 17/10/02 0 41 9.21 4.9 4,97 0.1 0 1.9 0 52 0 .S6 0 0 9 <10 <100 <100 <100 150
16 2,Red.20m 17/10/02 0 79 10.2 9.5 9.27 0 0 0.15 0,318 0.2 0 0 7 <10 <10 <10 <10 200
17 2. B lue,20m 17/10/02 - - - - . .
18 2,Biack.20m 17/10/02 0 52 6.79 3.4 4.77 0 0 0.33 0.059 2.52 0 0 8 <10 <10 < 10 < 10 20 0
19 3.Red,0m 17/10/02 - - .
20 3,Blue,0m 17/10W2 - . - -
21 3,B lack.0m 17/10/02 « - - -
22 3J?ed.10m - . . -
23 3.Blue.10m - - -
24 3.B!ack,10m - - -
25 3,Red.20m -
26 3,Blue.20m -
27 3.Black.20m
28 4,Red,0m . -
29 4,B lue,0m -
30 4,B lack,0m - -
31 4,Red.10m
32 4,B lue,10m -
33 4,B lack,10m - -
34 4,Rsd.20m - - . -
35 4,B lue,20m - - -
36 4.B lack.20m - • -
A 3.TS,2m - - .
B 3.TS,7m. - - .
C 3.TS,15m - - -
D 4.TS.2m - - - .
E 4iTS,7m, - - - .
F 4.TS.15m - - -
Q Small ZT
H B iaZT



1 S ite! Joe Keogh

Sam pling Date 24/10/02
Sam pling Time 09;30

A nalysis  Date 24/10/02
Analysis  Time 14:00

Rainfall
25/09/02 mm
26/09/02 mm

Ref Sam ple Position Date COD NO3-N NOj-N NH4-N Tot-P Ortho-P Cl SO4 S Mn Fe Volum e
X Septic Tank 24/10/02 0 1 2 1 .8 0.23 *•51.6 55.6 114 s p o t 1/40 dilution but Q1/20 dkjtion was >6077
Y Puraflo 24/10/02 164 44.7 •0 .04 3.59 85.6 77 comp * = when dilution (1/4) done resuts weren't outside boundary??7?? But when went back to 1/2 all >2
1 1,Red,0m 24/10/02 97 50.2 *0.04 15.5X 38.8 69 300 X = using pNafs
2 I.B Iue.Om 24/10/02 48 6 6 ,8 0.59 0.78 19.4 67 170
3 1 ,Black,Om 24/10/02 61 2.92 0.9 30
4 1 ,Red,1 0 m 24/10/02 46 50.8 0.24 0.37 13 /?40
5 1 ,B lue,1 0 m 24/10/02 2 0 6.9 0 0,13 26.2 0 160
6 1 ,B lack,1 0 m 24/10/02 25 2.4 0 .0 1 0.27 13.8 0 30
7 1 .Red,2 0 m 24/10/02 < 1 0 6,1 0 .0 1 0.36 0.33 0 330
8 1 ,B lue,2 0 m 24/10/02 1 0 7.2 0 0 0.19 0 90
9 1 ,B lack,2 0 m 24/10/02 17 5.6 0 0.05 16.4 0 160

1 0 2,Red,0m 24/10/02 119 56.6 •0 . 1 2 25.5X 38,4 63 300
11 2,B)ue,0m 24/10/02 16 7,6 0,02 0,05 61.5 0 180
1 2 2 ,Black,Om 24/10/02 • ♦ - Briste
13 2 ,Red,1 0 m 24/10/02 25 2.4 0 0.02 8 ,8 0 170
14 2 ,B lue,1 0 m 24/10/02 - - - - 0
15 2,B lack,10m 24/10/02 1 2 3.9 0 0.07 0 210 < 1 0  = 0
16 2,Red,20m 24/10/02 17 8.9 0 0 .1 13.4 58 130
17 2 ,B lue,2 0 m 24/10/02 - - - 0
18 2,B lack,20m 24/10/02 - - - 0
19 3,Red,0m 24/10/02 64 60.8 0 . 8 58,3 0 2 0
2 0 3,Blue,0m 24/10/02 - - 0
21 3,Black.0m 24/10/02 - - • 0
2 2 3 ,Red,10m 24/10/02 11 1 .2 0 0 .1 1 1 1 .8 0 250
23 3 ,Blue,10m 24/10/02 < 1 0 2.9 0 0.07 11,96 0 320
24 3 ,Black,10m 24/10/02 25 5.5 0 0.71 2 2 .2 0 430
25 3 ,Red,20m 24/10/02 40 18.5 0 0 .1 9.9 0 200
26 3 ,Blue,20m 24/10/02 2 0 1 0 0 0,4 4.3 0 2 0 0
27 3,B lack,20m 24/10/02 30 6 .2 0 0 .0 1 3.93 40 1 0 0
28 4,Red,0m 24/10/02 70 62.4 0 .0 1 0,6 1 2 37
29 4,B lue,0m 24/10/02 130 6 6 0.08 1,26 52.3 6 8 30
30 4,B lack,0m 24/10/02 152 80 • > 2 2,78 34,4 0 150
31 4 ,Red,10m 24/10/02 34 7.9 0 0,03 8.64 0 1 1 0
32 4 ,Blue,10m 24/10/02 13 4.1 0 0,05 18.76 0 90
33 4,B lack,10m 24/10/02 25 2 .2 0 0 ,8 6 5.3 0 450
34 4,Red,20m 24/10/02 23 10.7 0 0,13 2.91 0 460
35 4 ,Blue,20m 24/10/02 28 44 0 0.43 6.19 0 140
36 4 ,Black,20m 24/10/02 18 3.7 0 . 0.11 6 , 8 0 130
A 3,TS,2m 24/10/02 70 59.3 0 1.83 1.57 34 200
B 3,TS,7m , 24/10/02 123 3.7 0 0 . 2 3.21 0 180
C 3,TS,15m 24/10/02 29 3.2 0 0 .1 1 1.15 0 100
D 4,TS,2m 24/10/02 - not put under suction • In need of repair
E 4,TS,7m , 24/10/02 144 5 0 0.07 0.85 0 150
F 4,TS,15m 24/10/02 190 7.3 0.01 0,95 0.78 0 30
G Small 2TT
H Big ZT



Site I Ranger's Lodge
Rainfaii

Sampling Date 03/12/02 Analysis Date 03/12/02
Sampling Time 09:00 Analysis Time 13:00

Ref Sample Position Date COD NO,-N NOj-N NH<-N Tot-P Ortho-P Cl pH
X Septic Tank 03/12/02 292 0 0.16 44.9 6,63 64 7.6
1 1,Red,0m 03/12/02 - - - - - - -

2 1,Blue,0m 03/12/02 46 4.5 0.13 9.5 1,11 35 7.67
3 1,Black,Om 03/12/02 43 10.4 0 1 6.8 0,53 33 7,67
4 1,Red,10m 03/12/02 32 5.8 0.09 10.1 1,14 17 76
5 1,Blue,10m 03/12/02 39 11.4 0.15 8.7 2 3 25 7,32
6 1,Black,10m 03/12/02 49 1.3 1.15 26.6 1,67 24 7,55
7 1,Red,20m 03/12/02 35 2.5 0.01 2.5 313 12 7.7
8 1,Blue,20m 03/ 12/02 37 3.3 0.01 09 4,66 11 7.42
9 1,Black,20m 03/12/02 - - - - - - -

10 2,Red,0m 03/12/02 65 1.4 0.05 5 4 3 34 7.58
11 2,Blue,0m 03/12/02 49 2.6 1.07 8.8 0,82 26 7.38
12 2,Black,0m 03/12/02 32 0 0.06 1.7 1,16 41 7.73
13 2,Red,10m 03/12/02 98 0 0 5.5 0,71 28 7.49
14 2,Blue,10m 03/12/02 56 2.9 0.01 3.2 021 19 8.26
15 2,Black,10m 03/12/02 41 9.7 0.01 0.6 044 21 7.45
16 2,Red,20m 03/12/02 71 6.2 0.29 12,9 2 98 26 7.44
17 2,Blue,20m 03/12/02 70 0 0.11 26.7 6,64 18 7.48
18 2,Black,20m 03/12/02 71 0.9 1.72 18.6 2,38 22 7.49
19 3,Red,0m 03/12/02 101 0 0.16 26.6 2,5 41 7.39
20 3,Blue,0m 03/12/02 ■ 126 0 0.02 4.2 0,51 47 7.4
21 3,Black,0m 03/ 12/02 64 0 0.01 2 012 43 7.57
22 3,Red,10m 03/12/02 74 0 0.08 18.5 2,03 25 7.67
23 3,Blue,10m 03/12/02 75 2.5 0.45 4.1 4,89 28 7.56

7.3824 3,Black,10m 03/12/02 84 0 0.04 31,1 4,86 22
25 3,Red,20m 03/12/02 48 4.6 0.59 10.5 3,27 7 7.51
26 3,Blue,20m 03/ 12/02 62 6.5 0.77 9.1 2,71 14 7.54
27 3,Black,20m 03/12/02 40 6 6 0,4 5.7 1,11 8 7.72
28 4,Red,0m 03/12/02 104 5.9 0.02 0.7 0,31 38 7.72
29 4,Blue,0m 03/12/02 84 0.1 0,04 0.5 0,39 39 7.45
30 4,Black,Om 03/12/02 77 0.3 0 1.9 0,1 39 7.69
31 4,Red,10m 03/12/02 49 3.5 0,24 20,2 3,54 20 7.48
32 4,Blue,10m 03/12/02 57 4.4 1,96 22,2 1,58 15 7.46
33 4,Black,10m 03/12/02 60 0.4 0,32 31,5 3.41 21 7.52
34 4,Red,20m 03/12/02 61 9.3 0,53 35 1.21 14 7.61
35 4,Blue,20m 03/12/02 56 9.4 0,28 4,3 1.46 15 7.45
36 4,Black,20m 03/12/02 61 17.5 0,41 1 1.46 9 7.46
A 3,TS,2m 03/12/02 85 7.9 044 6,6 6.53 38 7.16
B 3,TS,7m, 03/12/02 54 2.7 0,27 1,9 0.52 28 7.29
C 3,TS,15m 03/12/02 53 33 0,19 1,6 1.07 29 7.25
D 4,TS,2m 03/12/02 50 2.8 0,11 1,2 1.32 20 7.32
E 4,TS,7m, 03/12/02 55 14.5 0,01 0,3 0.17 11 7.42
G Small ZT 03/12/02
H Big ZT 03/12/02



S lte j jo e  Keogh

S am pling  Dale 31/01/03
S am pling  Tim a 08:30

A na lys is  Date 31/01/03
A na lys is  Tim e 12;30

Rainfa ll

Ref S am ple P os ition Date COD BOD TOC NOs-N NO2-N NH4-N Tol*P O ftho-P 01 pH Temp V olum e
X S ep tic  Tank 31/01/03 752 0 0,39 118 21.3 124 8,12 16,4
y Puraflo 31/01/03 128 23 4.5 15.5 16,8 152 6.49 16.2
1 1.Red,Cm 31/01/03 79 42.7 6.9 13.2 15,4 214 5.18 16.9 150
2 1,Blue,0m 31/01/03 0
3 I.BIack.Om 31/01/03 0
4 1,Red.10m 31/01/03 29 0.1 0 0.14 0.29 0 6,88 16.4 390
6 i.B lu e .lO m 31/01/03 26 0.1 0.1 0.13 1.22 17 7.21 16.3 230
6 1.Black,10m 31/01/03 16 0 0.01 0.09 2,61 9 7.47 16.5 110
7 1,Red,20m 31/01/03 28 0 0 0.03 0.37 4 7.31 16.5 550
8 1,Blue,20m 31/01/03 33 0,7 0 0.1 0.31 0 6,97 16.3 100
9 1.Black, 20m 31/01/03 36 1,2 0.02 0.13 0,05 7 7,3 16.5 240

10 2,Red,0m 31/01/03 71 45.5 0.01 0.6 10.6 93 7,18 16.7 160
11 2,B lue,0m 31/01/03 58 55 0.14 0.29 20,5 78 7,34 16.7 230
12 2, Black. Om 31/01/03 Briste
13 2,Red.10m 31/01/03 51 27,3 0.02 0.02 0.19 31 6,71 16.5 220
14 2,Blue,10m 31/01/03 25 7.6 0 0 0.29 22 6.85 16.4 300
15 2.Black,10m 31/01/03 28 5.5 0 0.08 0.15 15 7.46 16.4 270
16 2,Red,20m 31/01/03 20
17 2,Blue,20m 31/01/03 14 0 0 0.06 0.14 0 7,01 16.3 250
18 2,B lack.20m 31/01/03 16 1,9 0 0.01 0,1 0 6.84 16.3 320
19 3,Red,0m 31/01/03 0
20 3,B lue.0m 31/01/03 0
21 3,Black,Om 31/01/03 0
22 3,Red,10m 31/01/03 22 0.2 0 0 0,08 0 6,98 16.5 280
23 3,Blue,10m 31/01/03 14 0 0 0.05 0,03 0 6,91 16.3 380
24 3,Black,10m 31/01/03 15 0 0,01 0.12 0,07 0 7.39 16.2 480
25 3,Red,20m 31/01/03 26 0 0.01 0.1 0,67 10 7.63 16,5 40
26 3,Blue,20m 31/01/03 0
27 3,Black,20m 31/01/03 10 0 0.01 0.06 0,11 13 7.16 16.1 170
28 4,Red,0m 31/01/03 24 9.4 0 0.27 20,8 82 7.12 16.2 40
29 4,B lue,0m 31/01/03 0
30 4,B lack,0m 31/01/03 0
31 4, Red, 10m 31/01/03 27 0 0 0.03 0.12 3 7.54 15.5 190
32 4,B lue,10m 31/01/03 36 7.4 0.02 0.07 1,06 10 7.3 16 170
33 4,B lack,10m 31/01/03 31 1,1 0 0.43 0.03 1 7.37 15,8 430
34 4,Red,20m 31/01/03 38 0.7 0 0.02 0,18 4 6.92 15.9 550
35 4,B lue,20m 31/01/03 47 1,7 0 0.05 0.12 0 7.02 15,9 170
36 4.B lack,20m 31/01/03 23 0.6 0 0.02 0,26 0 7.61 15.9 80
A ^ T ^ 2 m 31/01/03 REAGENT FROZEN 0
B 3jTS,7m, 31/01/03 0
C 3.TS,15m 31/01/03 0
D 4.TS,2m 31/01/03 0
E 4,TS.7m, 31/01/03 0
H 4,TS.1Sm 31/01/03 0
F 4,IS ,1 5m 31/01/03 0
G Srnall i T 31/01/03 0
H B i a Z T 31/01/03



S l t e f j ^  Keogh

Sampling Date 14/02/03
Sampling Time 08:30

Analysis Date 14/02/03
Analysis Time 13:00

Rainfall

Ref Sample Position Date COD BOD TOC z p z NOs-N NH4-N Tot-P Ortho-P Cl pH Temp Volume
X Septic Tank 14/02/03 696+ 0.2 0.33 129.2 20.7 123 8.39 16.1

. y Puraflo 14/02/03 172 32.8 8.2 25.2 24.8 92 6.22 16.2
1 I.Red.Om 14/02/03 113 46.5 9.9 13.2 18.1 102 5.24 17.9 150
2 1,Blue,Cm 14/02/03 158 59.5 0.01 0.15 8.2 77 7.5 14.8 120
3 1.Black,Cm 14/02/03 0
4 1. Red. 10m 14/02/03 35 2.9 0.01 0.01 0 0 7.18 13.9 310
6 1,Blue,10m 14/02/03 37 0.1 0 0.03 0.06 0 7.17 14.1 150
6 1,Black,10m 14/02/03 53 1 0 0.28 0.13 3 7.43 14,3 70
7 1.Red,20m 14/02/03 48 0 0.02 0.02 0.08 0 7.03 14,6 470
B 1,Blue,20m 14/02/03 46 1 0.01 0,02 0 0 7.11 14.5 70
9 1,Black,20m 14/02/03 44 0,6 0 0.05 0.19 0 7.32 14.4 180

10 2,Red,0m 14/02/03 65 68.4 0.24 0.43 11.3 89 7.12 14.8 130
11 2,Blue,0m 14/02/03 65 50.7 0,01 0.57 10.7 83 7,4 15.3 200
12 2,Black,0m 14/02/03 Briste
13 2,Red,10m 14/02/03 56 16.1 0 0 0.23 19 6.74 14.7 160
14 2,Blue,10m 14/02/03 41 7.9 0 0,03 0.2 11 6.82 14.5 210
15 2,Black,10m 14/02/03 39 5.8 0.02 0.85 0.15 2 7.32 14.4 220
16 2,Red,20m 14/02/03 52 0 0 0.03 0.34 0 7.57 15 35
17 2,Blue,20m 14/02/03 53 1.6 0 0.02 0.11 0 6.59 14.5 180
18 2,Black.20m 14/02/03 36 2.1 0 0,05 0.73 0 6,65 14.5 270
19 3,Red,0m 14/02/03 96 56 3.1 2.55 15.3 84 6.91 14.9 62
20 3,Blue,0m 14/02/03 0
21 3,Black,0m 14/02/03 0
22 3,Red,10m 14/02/03 56 0 0 0.07 0.29 0 6.87 14.8 260
23 3,Blue,10m 14/02/03 40 0 0 0,05 0.28 0 6.86 14.9 320
24 3,Black,10m 14/02/03 46 0 0.01 1.13 0.38 0 7.29 15 370
25 3,Red,20m 14/02/03 52 0.4 0 0,02 0.05 0 6.94 15.4 170
26 3,Blue,20m 14/02/03 49 17.1 0 0.07 0.07 18 6.82 15.4 260
27 3,Black, 20m 14/02/03 51 6.9 0.01 0,03 0.02 5 7.13 15,4 110
26 4,Red,0m 14/02/03 83 56 0.02 0.28 3.1 73 N/A N/A 15
29 4,Blue,0m 14/02/03 0
30 4,Black,Om 14/02/03 0
31 4,Red,10m 14/02/03 34 0.6 0.01 0.08 0.16 0 7.17 15 150
32 4,Blue,10m 14/02/03 39 0.5 0.01 0 0.81 3 7.15 15.1 140
33 4,Black,10m 14/02/03 49 0.9 0 1,07 0.12 2 7.28 15.1 200
34 4,Red,20m 14/02/03 49 1.2 0 0.14 0.08 0 6.81 15.3 550
35 4,Blue,20m 14/02/03 47 1.1 0 0,05 0.11 0 6.93 15.4 130
36 4,Black.20m 14/02/03 46 2.3 0.01 0.14 0.01 0 7.3 15.4 150
A 3,TS.2m 14/02/03 0
B 3JS,7rtL_ 14/02/03 59 0.9 0 0.18 0,06 0 6.72 15.9 100
C 3,TS,15m 14/02/03 0
0 4JS,2m 14/02/03
E 4,TS,7m, 14/02/03 82 7 0 0,06 1.31 2 6.72 15.8 120
H 4,TS,15m 14/02/03 9 2.5 N/A 0.32 0.14 N/A N/A N/A 15
F 4,TS,16m 14/02/03 0
G Small ZT 14/02/03 0
H BIgZT 14/02A)3



site I Joe Keogh

Sampling Date 27/02/03
Sampling Time 08:46

Anaivsis Date 27/02/03
Analysis Time 13;00

Rainfall

Ref Sample Position Date COD BOD TOC NOg-N NGj-N z X z Tot-P Ortho-P Cl pH Temp Vohimo
X Septic Tank 27/02/03 776 1.4 0,4 128 25.5 117 7.56 20.8
y Puraflo 27/02/03 150 39.8 >10 34 20.8 86 6.36 20.8
1 1,Red,0m 27/02/03 132 42.5 8.5 17 25.6 94 5.47 20.6 180
2 1,Blue,Cm 27/02/03 95 58,3 0.12 8 17.8 84 7.51 21.3 110
3 1,Black,Om 27/02/03 0
4 I.Red.lOm 27/02/03 49 3.9 0.02 0.5 0.6 0 7.35 20.3 240
9 1.Blue,10m 27/02/03 66 4.7 0.02 0.1 0.37 0 7.28 20.3 160
6 1,Black,10m 27/02/03 68 2.5 0.07 3.6 0.62 1 7.5 20.9 65
7 1,Red,20m 27/02/03 62 2.3 0.02 1.2 0.64 0 7.18 20.7 400
8 1,Blue,20m 27/02/03 52 1.8 0.03 0 0.36 0 7.01 20.8 70
9 1,Black,20m 27/02/03 47 4.5 0.02 0.8 0.25 0 7.44 21 160
10 2,Red,0m 27/02/03 95 68.4 0.53 1 14.6 79 7.28 21.3 115
11 2,Blue,0m 27/02/03 78 66.5 0.02 1 15.9 82 7.4 20.9 180
12 2,Black,0m 27/02/03 Brlste
13 2,Red,10m 27/02/03 72 21,6 0.01 0.9 0.49 18 6.9 20.5 110
14 2,Blue,10m 27/02/03 63 13.7 0.01 0 0.35 17 7.05 20.4 160
15 2,Black,10m 27/02/03 65 6.2 0.02 1.5 0.1 0 7.54 20.6 200
16 2,Red,20m 27/02/03 0
17 2,Blue,20m 27/02/03 46 3.5 0 0.6 0.23 0 7.12 20.5 170
IB 2,Black,20m 27/02/03 48 3 0.02 1.5 0.38 0 7.03 20.7 220
19 3,Red,0m 27/02/03 103 77.9 1.2 2 16.1 81 7.04 20.9 75
20 3,Blue,0m 27/02/03 0
21 3,Black,0m 27/02/03 0
22 3,Red.10m 27/02/03 62 2.9 0.03 0.4 0.26 0 7.03 20.7 200
23 3,Blue,10m 27/02/03 45 2.3 0.02 0.4 0.4 0 6.93 20.7 250
24 3,Black,10m 27/02/03 62 0.4 0.02 0.6 0.39 1 7.39 20.7 350
26 3,Red,20m 27/02/03 61 3.3 0.02 0 1.86 0 7.28 20.7 130
26 3,Blue,20m 27/02/03 46 21.5 0.03 1.6 0.62 6 6.49 20.7 250
27 3,Black, 20m 27/02/03 24 19.7 0.03 0.4 0.77 9 7.18 20.7 120
28 4,Red,0m 27/02/03 15
29 4,Blue,0m 27/02/03 10
30 4,Black,Om 27/02/03 15
31 4,Red,10m 27/02/03 51 2.3 0 0.5 0.55 0 7.39 20.8 110
32 4,Blue.10m 27/02/03 29 2.8 0.02 1 0.85 0 7.39 20.8 110
33 4,Black,10m 27/02/03 17 5.1 0.03 0.7 0.25 0 7.42 20.8 270
34 4,Red,20m 27/02/03 21 1.9 0.01 0.6 0.37 0 6.99 21.4 440
35 4,Blue,20m 27/02/03 19 2 0.03 1.4 0.96 0 7.07 22 110
36 4,Black,20m 27/02/03 19 3.4 0.02 2 0.46 0 7.46 20.7 140
A 3,TS,2m 27/02/03 294 N/A N/A N/A N/A N/A N/A N/A 5
B 3,TS,7m, 27/02/03 26 4.2 0.04 0 0.36 0 6.89 20.8 120
C 3,TS,16m 27/02/03 21 9.4 0 0.6 0.52 0 6.74 20.9 110
D 4JS,2m 27/02/03 0
E 4.TS,7m, 27/02/03 274 8.5 0.02 0.3 0.55 0 6.94 20.8 110
H 4,TS,15m 27/02/03 165 4 N/A 1.3 N/A N/A N/A N/A 5
F 4,TSJ5m 27/02/03 0
G Small ZT 27/02/03 0
H Big ZT 27/02/03



SitelJoe Keogh
Rainfall

Sampling Date 13/03/03
Sampling Time 11:00

Analysis Date! 13/03/03
Analysis Time| 14;30

Ref Sample Position Date BOD COD COD TOC NO,-N NO3-N NO2-N NO2-N NH4-N NH<-N Ortho-P Ortho-P Cl Cl pH Temp VoUime
X Septic Tank 13/03/03 0
y Puraflo 13/03/03 14 190 156 45.8 51.98 10.00 14.64 35.8 34.8 23.6 18.5 70 79 3.94 19
1 1,Red,0m 13/03/03 0
2 I.BIue.Om 13/03/03 0
3 1,Black.Om 13/03/03 0
4 1,Red,10m 13/03/03 0
5 1,Biue,10m 13/03/03 0
6 1,Black,10m 13/03/03 0
7 1,Red,2Dm 13/03/03 0
8 1,Blue,20m 13/03/03 0
9 1,Biack,20m 13/03/03 0

10 2.Red,0m 13/03/03 <2 45 36,2 65.4 65.09 0.01 9.72 1.8 0.062 19.4 14.5 100 79 7.04 20 240
11 2,Blue,0m 13/03/03 4 30 32.7 58.5 58.88 0.01 <0.03 1.2 0.043 17.4 13.7 72 82 7.53 19.9 250
12 2,Biack,0m 13/03/03 Briste
13 2,Red,10m 13/03/03 3 16 12,1 4.2 3.43 0.02 <0.03 0 0.042 0.84 0 4 0 10 7.06 19.5 240
14 2,Blue,10m 13/03/03 0
15 2,Black,10m 13/03/03 <2 8 9,5 2.4 4.72 0.01 <0.03 0 0.038 1.04 0.2 0 8 7,5 19.3 260
16 2,Red,20m 13/03/03 0
17 2,Blue,20m 13/03/03 <2 0 6.8 0 1.09 0 <0.03 1.5 0.038 0.32 <0.1 2 5 7.05 19.4 280
18 2,Black,20m 13/03/03 <2 14 7,3 1.1 1.68 0.02 <0.03 0.6 0.042 0.24 0.5 0 4 7.08 19.4 320
19 3,Red,0m 13/03/03 0
20 3,Blue,0m 13/03/03 0
21 3,Black,0m 13/03/03 0
22 3,Red,10m 13/03/03 0
23 3,Blue,10m 13/03/03 0
24 3,Black,10m 13/03/03 0
25 3,Red,20m 13/03/03 0
26 3,Blue,20m 13/03/03 0
27 3,Black,20m 13/03/03 0
28 4,Red,0m 13/03/03 0
29 4,Biue,0m 13/03/03 0
30 4,Black,Om 13/03/03 0
31 4,Red,10m 13/03/03 0
32 4,Blue,10m 13/03/03 0
33 4,Biack,10m 13/03/03 0
34 4,Red,20m 13/03/03 0
35 4,Blue,20m 13/03/03 0
36 4,Black,20m 13/03/03 0
A 3,TS,2m 13/03/03 0
B 3,TS,7m, 13/03/03 0
C 3,TS,15m 13/03/03 0
D 4,TS,2m 13/03/03 0
E 4,TS,7m, 13/03/03 0
H 4,TS,15m 13/03/03 0
F 4,TS,15m 13/03/03 , 0
G Small ZT 13/03/03 . ' 1 0
H Big ZT 13/03/03

--------- H 7 1>-“ —̂ <-----



SitelJoe Keogh
Rainfall

Sampling Date 11/04/03
Sampling Time 08:30

Analysis Date 11/04/03
Analysis Time 13:10

Ref Sample Position Date COD BOD TOC NOj-N NO2-N NH4-N Tot-P Ortho-P Cl pH Temp Volume
X Septic Tank 11/04/03 594 0 0.26 119 20.76 98 7.93 20.3 comp
y Puraflo 11/04/03 136 40,7 11.1 11.1 21.92 103 6.29 20.3 comp
1 1,Red,0m 11/04/03 47.4 14.8 12.4 22 79 5.13 20.6 110
2 1,Blue,0m 11/04/D3 61.6 0.18 1.1 16.68 88 7.06 20.5 120
3 1,Black,Om 11/04/03 0
4 1,Red,10m 11/04/03 0 0 0.7 0.17 0 7.33 20.3 130
5 1,Blue,10m 11/04/03 0 0 0.1 0.26 0 7.24 20.4 80
6 1,Black,10m 11/04/03 0 0.01 0 0.47 0 7.73 20.6 30
7 1,Red,20m 11/04/03 0 0 0 1.12 0 7.01 20.4 290
8 1,Blue,20m 11/04/03 10
9 1,Black,20m 11/04/03 0 0 0.5 0.03 0 7.24 20.6 80
10 2,Red,0m 11/04/03 82.4 0 1.8 17.24 86 7.03 20.9 220
11 2,Blue,0m 11/04/03 58 0.24 1.1 16.08 84 7.13 20.8 150
12 2,Black,0m 11/04/03 Briste
13 2,Red,10m 11/04/03 6.6 0.01 1.1 1.36 5 7.08 20.8 50
14 2,Blue,10m 11/04/03 2.5 0.01 0 0.28 7 6.84 20.6 310
IS 2,Black,10m 11/04/03 3.7 0 2.6 0.54 2 7.3 20.5 150
16 2,Red,20m 11/04/03 0
17 2,Blue,20m 11/04/03 0 0 0 0.3 0 7.05 20.5 120
18 2,Black,20m 11/04/03 0.4 0 0 0.25 0 6.65 20.5 110
19 3,Red,0m 11/04/03 58.6 0.2 1.8 19.76 75 7.01 20.7 35
20 3,Blue,0m 11/04/03 0
21 3,Black,0m 11/04/03 0
22 3,Red,10m 11/04/03 0 0 0 0.47 3 6.93 20.5 150
23 3,Blue,10m 11/04/03 0.1 0 0.7 0.28 0 6.86 20.5 150
24 3,Black,10m 11/04/03 0 0 0 0.32 0 7.23 20.5 260
25 3,Red,20m 11/04/03 45.7 0 0 0.2 0 7.08 20.4 150
26 3,Blue,20m 11/04/03 14.1 0.02 0 0.75 15 7.06 20.3 180
27 3,Black,20m 11/04/03 2.4 0 0 0.37 7 6.82 20.8 70
28 4,Red,0m 11/04/03 80
29 4,Blue,0m 11/04/03 0
30 4,Black,0m 11/04/03 0
31 4,Red,10m 11/04/03 0.8 0 0.6 0.95 6 7.46 20.5 55
32 4,Blue,10m 11/04/03 0.5 0 0.6 0.73 0 7.45 20.5 45
33 4,Black,10m 11/04/03 0 0 1.4 0.37 0 7.28 20.2 110
34 4,Red ,20m 11/04/03 0 0 3.3 0.2 0 6.86 20.3 320
35 4,Blue,20m 11/04/03 0.8 0 43 0.39 0 6.9 20.2 80
36 4,Black,20m 11/04/03 0 0.01 1.6 4.07 10 6.96 20.1 80
A 3,TS,2m 11/04/03 18.2 0.1 19 0.44 22 7.93 20.6 35
B 3,TS,7m, 11/04/03 3.2 0.02 0 0.22 0 6.68 20.7 130
C 3,TS,15m 11/04/03 4.5 n/a 0 0.98 0 n/a n/a 15
D 4,TS,2m 11/04/03 0
E 4,TS,7m, 11/04/03 3.1 n/a 1 0.82 0 6.95 20.7 110
F 4,TS,15m 11/04/03 0 0.01 0.5 0.88 n/a n/a n/a 0
G Small ZT 11/04/03 0
H BigZT 11/04/03



SitelJoe Keogh
Rainfall

Sampling Date 23/04/03
Sampling Time 08:30

Analysis Date 23/04/03
Analysis Time 12:30

Ref Sample Position Date COD BOD TOC NO3-N NO2-N NH4-N Tot-P Ortho-P Cl pH Temp VolumD
X Septic Tank 23/04/03 560 0.2 0.25 117 22.32 95 8.09 21.7 comp
y Purafto 23/04/03 144 34.8 10.10 34 26,64 88 6.41 21,7 comp
1 1,Red,0m 23/04/03 151 43.6 14,7 21 21,52 97 5.62 21.7 100
2 1,Blue,0m 23/04/03 67 51 0.7 2 21.6 101 7.18 21.6 100
3 1,Black,Om 23/04/03 0
4 1,Red,10m 23/04/03 33 1.2 0 0 0.39 0 7.35 21.7 70
5 1,Blue,10m 23/04/03 23 0.5 0 0 0.73 0 7,2 21,5 70
6 1,Black,10m 23/04/03 28 2.1 0 1 1.43 0 n/a n/a 30
7 1,Red,20m 23/04/03 23 0 0 1 0,37 0 7.13 21,6 310
8 1,Blue,20m 23/04/03 26 0 0 0 5.1 0 7.18 21.5 35
9 1,Black,20m 23/04/03 10 0 0 0 0.44 0 7.37 21.4 110
10 2,Red,0m 23/04/03 64 54,4 0 0 25.44 92 7.03 21,4 140
11 2,Blue,0m 23/04/03 0
12 2,Black,0m 23/04/03 Briste
13 2,Red,10m 23/04/03 30 1.1 0 0 1,4 0 7.75 21,4 40
14 2,Blue,10m 23/04/03 22 1.1 0 0 1.17 0 6,91 21,4 100
15 2,Black,10m 23/04/03 13 3,4 0 0 0.3 0 7,4 21.6 110
16 2,Red,20m 23/04/03 0
17 2,Blue,20m 23/04/03 18 0,3 0 0 4.49 0 6,96 21.5 140
18 2,Black,20m 23/04/03 10 0 0,1 0 0,35 0 7.02 21.6 110
19 3,Red,0m 23/04/03 89 50,4 0.44 2 21.8 87 7.64 21.6 20
20 3,Blue,0m 23/04/03 0
21 3,Black,Om 23/04/03 0
22 3,Red,10m 23/04/03 19 0.1 0 0 0.84 0 7,01 21.3 140
23 3,Blue,10m 23/04/03 7 0 0 0 0,54 0 7.03 21,2 110
24 3,Black,10m 23/04/03 15 0 0 2 0,44 0 7.35 21,2 270
25 3,Red ,20m 23/04/03 18 0 0 3 1.7 0 7.35 21,4 50
26 3,Blue,20m 23/04/03 12 2.4 0 1 2.2 3 6,81 21,4 200
27 3,Black,20m 23/04/03 20 16.7 0 1 0,33 9 7.1 21,4 80
28 4,Red,0m 23/04/03 0
29 4,8lue,0m 23/04/03 0
30 4,Black,Om 23/04/03 0
31 4,Red,10m 23/04/03 16 0 0 1 0.57 0 7,36 21.5 70
32 4,Blue,10m 23/04/03 16 0.5 0,2 0 1.1 0 7.53 21.5 75
33 4,Black,10m 23/04/03 14 0 0 0 0,67 0 7,43 21,5 230
34 4,Red,20m 23/04/03 26 0 0 0 4,45 0 6.97 21,6 390
35 4,Blue,20m 23/04/03 16 0.7 0 0 2,08 0 7 21,5 80
36 4,Black,20m 23/04/03 16 0.8 0 0 1,78 0 7,34 21,5 120
A 3,TS,2m 23/04/03
B 3,TS,7m, 23/04/03
C 3,TS,15m 23/04/03
D 4,TS,2m 23/04/03
E 4,TS,7m, 23/04/03
H 4,TS,15m 23/04/03
F 4,TS,15m 23/04/03 5
G Small ZT 23/04/03 0
H Big ZT 23/04/03



Site|Joe Keogh
Rainfa ll

S am p lin g  Date 07/05/03
S am p lin g  T im e 08:30

A n a lys is  Date 07/05/03
A n a lys is  T im e 1 2 :0 0

R ef S am p le  P osition Date CO D BO D TO C NO 3-N NO 2-N NH 4-N To t-P O rtho -P Cl pH Tem p Volume
X S eptic  Tank 07/05/03 610 87 8.12 22.6 comp
y P uraflo 07/05/03 210 8.2 6.27 22.6 comp
1 1,R ed,0m 07/05/03 128 7.5 5.3 22.9 100
2 1,B lue ,0m 07/05/03 63 0.7 6.99 22.8 140
3 1 ,B lack,0m 07/05/03 0
4 1,R ed,10m 07/05/03 13 0 7.07 22.4 140
5 1 ,B lu e ,1 0 m 07/05/03 17 0 7.28 22.4 60
6 1 ,B lack ,1 0 m 07/05/03 0
7 1,R ed,20m 07/05/03 10 0 6.94 22.9 360
8 1 ,B lue ,2 0 m 07/05/03 28 0 N/A N/A 20
9 1 ,B lack ,2 0 m 07/05/03 10 0 7.19 23.1 100

1 0 2,R ed,0m 07/05/03 68 0 6.99 22.8 130
11 2,B lue ,0m 07/05/03 37 0 7.11 22.7 150
12 2 ,Black,Om 07/05/03 Briste
13 2,R ed,10m 07/05/03 18 0 6.95 21.4 110
14 2 ,B lu e ,1 0 m 07/05/03 19 0 7 21,4 100
15 2,B tack.10m 07/05/03 13 0 7.32 21.7 120
16 2,R ed,20m 07/05/03 0
17 2 ,B lue ,2 0 m 07/05/03 29 0 7.06 22.2 120
18 2,B iack,20m 07/05/03 31 0 7.09 22.3 70
19 3,Red,Dm 07/05/03 0
20 3,B lue ,0m 07/05/03 0
21 3,B )ack,0m 07/05/03 0
22 3,Red,10m 07/05/03 16 0 6.9 22.5 210
23 3,B lue ,10m 07/05/03 25 0 6.87 22.4 210
24 3,B lack,10m 07/05/03 32 0 7.28 22.4 270
25 3,Red,20m 07/05/03 22 0 6.98 22.5 130
26 3 ,B lue,20m 07/05/03 20 0 6.87 22.4 180
27 3,B lack,20m 07/05/03 9 0 7.15 22,4 60
28 4,R ed,0m 07/05/03 10
29 4,B lue ,0m 07/05/03 55 0 6.62 22.6 55
30 4 ,Black,Om 07/05/03 0
31 4 ,Red,10m 07/05/03 22 0 7.19 22.5 110
32 4 ,B lue ,10m 07/05/03 16 0 7.37 22.4 80
33 4,B lack,10m 07/05/03 15 0 7.35 22.4 180
34 4,R ed,20m 07/05/03 10 0 6.88 22,4 400
3S 4 ,B lue,20m 07/05/03 26 0 6.96 22.5 100
36 4 ,B lack,20m 07/05/03 28 0 7.25 22.5 110
A 3,TS .2m 07/05/03 92 0 7.04 22,6 190
B 3,TS ,7m , 07/05/03 32 0 6.76 22.7 140
C 3,TS ,15m 07/05/03 34 0 6.91 22.7 60
D 4,TS ,2m 07/05/03
E 4,TS ,7m , 07/05/03 41 0.1 6,94 22.7 120
H 4,TS ,15m 07/05/03 96 0 N/A N/A 20
F 4,TS ,15m 07/05/03
G S m all ZT 07/05/03
H Big ZT 07/05/03



SitelJoe Keogh
Rainfall

Sampling Date 29/06/03
Sampling Time 08:45

Analysis Date 29/05/03
Analysis Time 12:45

Ref Sample Position Date COD BOD TOC NO3-N NO^-N NH4-N Tot-P Ortho-P Cl pH Temp Volume
X Septic Tank 29/05/03 533 4.7 0.205 137.8 335 96.2 7.72 24.3 comp
y Puraflo 29/05/03 226 60,52 12,24 18 35.3 85.1 6,07 24.5 comp
1 1,Red,Cm 29/05/03 193 69.1 11.38 7.58 2 0 81 5.02 24.2 70
2 1,Blue,Cm 29/05/03 1 0 0 72.94 1.32 0,7 23.35 82.5 6,91 23.7 60
3 1,Black,Om 29/05/03 61 86.03 0 .2 0.045 7.75 77.5 7.27 23,8 60
4 1,Red,10m 29/05/03 47 3.3 0 .0 1 0 0.03 1.07 6.81 23.8 170
5 1,Blue,10m 29/05/03 45 2 0.014 0 0 1.52 6.74 23.7 170
6 1,Black,10m 29/05/03 47 2.4 0 .0 1 0 0.05 3.7 6.97 23.7 1 2 0

7 1,Red ,20m 29/05/03 49 0 .2 0 .0 1 0 0 1.1 6.7 24.1 270
8 1,Blue,20m 29/05/03 46 0.35 0 . 0 1 2 0 0 1.56 6.92 24 60
9 1,Black,20m 29/05/03 43 0.43 0.009 0.038 0.04 0.98 6.82 24 2 1 0

10 2,Red,0m 29/05/03 10 1 73.16 0.16 0.069 23.15 75,5 6.85 24 70
11 2,Blue,0m 29/05/03 82 75.65 0.16 0.005 22,05 76.4 6.95 24 80
1 2 2,Black,Om 29/05/03 Briste
13 2,Red,10m 29/05/03 54 0.94 0.009 0 0.16 1.24 6,55 23.9 90
14 2,Blue,10m 29/05/03 51 0 0 .0 1 1 0.008 0.04 0,98 6.41 23.9 2 1 0
15 2,Black,10m 29/05/03 51 2.5 0 . 0 1 2 0 0 3.98 7.01 24 140
16 2,Red,20m 29/05/03 0
17 2,Blue,20m 29/05/03 46 1,14 0.009 0.008 0 .0 1 2 .6 6 .6 24.1 1 2 0
18 2,Black,20m 29/05/03 48 1 0.009 0 0 1.15 6,58 24.2 130
19 3,Red,0m 29/05/03 0
20 3,Blue,0m 29/05/03 0
21 3,Black,Om 29/05/03 0 .
22 3,Red,10m 29/05/03 52 1,51 0.016 0,005 0 .1 1 3.01 6,79 23.9 150
23 3,Blue,10m 29/05/03 39 0,41 0 . 0 1 2 0 0 .0 1 4.08 6.46 23.8 2 1 0
24 3,Black,10m 29/05/03 37 0.17 0,009 0 0 .0 1 4.58 6.87 23.8 350
25 3,Red,20m 29/05/03 51 0.26 0 .0 1 0,019 0.03 2.19 6,5 24 190
26 3,Blue,20m 29/05/03 37 1,5 0,016 0 0 2.03 6,33 23.9 240
27 3,Black,20m 29/05/03 36 9.7 0 . 0 1 2 0 0 15,8 6.75 23.9 150
28 4,Red,0m 29/05/03 0
29 4,Blue,0m 29/05/03 0
30 4,Black,0m 29/05/03 0
31 4,Red,10m 29/05/03 43 2.94 0.013 0.154 0.72 5,36 6.78 23.9 150
32 4,Blue,10m 29/05/03 57 1,49 0.016 0,023 0.18 4,93 7.31 23.8 50
33 4,Black,10m 29/05/03 74 0.31 0.015 0.014 0 3.98 7.01 24 180
34 4,Red,20m 29/05/03 36 0,96 0 . 0 1 2 0 0 249 6.42 23.9 370
35 4,Blue,20m 29/05/03 47 0 , 8 6 0 . 0 1 2 0,017 0.42 2,57 6,57 24 150
36 4,Black,20m 29/05/03 34 1,09 0.014 0 0 . 0 2 3.43 6,99 24.1 170
A 3,TS,2m 29/05/03
B 3,TS,7m, 29/05/03
C 3,TS,15m 29/05/03
D 4,TS,2m 29/05/03
E 4,TS,7m, 29/05/03
H 4,TS,15m 29/05/03
F 4,TS,15m 29/05/03
G Small ZT 29/05/03
H B igZT 29/05/03



SitelJoe Keogh
Rainfall

Sampling Date 10/06/03
Sampling Time 09:30

Analysis Date 10/06/03
Analysis Time 08:45

Ref Sample Position Date COD BOD TOC NO,-N NO2-N NH4-N Tot-P Ortho-P Cl pH Temp Volume
X Septic Tank 10/06/03 916 5.3 0.257 144 43.9 98.3 7.65 21.6 Briste
y Puraflo 10/06/03 260 22.7 3.88 15.5 38.9 81.5 6.4 21.6 comp
1 1,Red,0m 10/06/03 164 41.5 7.04 5.7 21.6 76.1 5.25 21,4 190
2 1,Blue,0m 10/06/03 99 25.11 0.24 0.2 30.9 75 6.29 21.2 190
3 1,Black,Om 10/06/03 96 63.59 0.28 0.1 6.1 76.1 7.15 21.2 100
4 1,Red,10m 10/06/03 40 4.2 0.007 0.012 0.04 0.9 6.96 21.2 240
5 1,Blue,10m 10/06/03 50 9.4 0.008 0.013 0.01 3.7 6.81 21.1 210
6 1,Black,10m 10/06/03 44 4 0.008 0 0,04 4,4 6.99 21.2 150
7 1,Red,20m 10/06/03 49 1.5 0.01 0 0 0.7 6.79 21.3 500
8 1,Blue,20m 10/06/03 37 2.1 0.008 0.007 0 0.45 6.58 21.3 170
9 1.Black,20m 10/06/03 46 3.2 0.026 0.694 0.1 0 6.89 21.2 250
10 2,Red,0m 10/06/03 85 46.65 0.16 0.12 26.2 78.5 6.8 21.2 250
11 2,Blue,0m 10/06/03 73 46.47 0.12 0 26.1 75.1 6.94 21.2 260
12 2,Black,Om 10/06/03 Briste
13 2,Red,10m 10/06/03 37 1.5 0.007 0 0.06 0 6.58 21 210
14 2,Blue,10m 10/06/03 41 2.2 0.006 0 0 0 6.53 20.8 270
15 2,Black,10m 10/06/03 35 7.9 0.008 0.025 0 0.5 7.08 20.9 260
16 2,Red,20m 10/06/03 54 3 0.009 0.052 0 3.06 6.95 21 70
17 2,Blue,20m 10/06/03 34 7 0.007 0.014 0 4.43 6.72 21 260
18 2,Black,20m 10/06/03 47 2.4 0.008 0.025 0 2.58 6.5 21.1 250
19 3,Red,0m 10/06/03 107 33 0.14 0.39 20.1 67 7.14 21.3 100
20 3,Blue,0m 10/06/03 0
21 3,Black,Om 10/06/03 60 42.81 0.14 0.04 7.1 58.5 7.82 21.4 30
22 3,Red,10m 10/06/03 33 2.7 0.01 0.022 0.01 2.65 6.67 21.1 270
23 3,Biue,10m 10/06/03 35 1.3 0.007 0 0 3.39 6.54 21.1 310
24 3,Black,10m 10/06/03 24 1.6 0.006 0 0 5.09 6.95 21.1 450
25 3,Red ,20m 10/06/03 35 2.2 0.007 0.021 0 3.03 6.61 21.1 240
26 3,Blue,20m 10/06/03 52 1.2 0.005 0.01 0 2.94 6.39 21.1 340
27 3,Black,20m 10/06/03 37 4.2 0.007 0.021 0 11.8 6.75 21.2 200
28 4,Red,0m 10/06/03 67 50.67 0.12 0.51 0.8 76,4 7.45 21.4 30
29 4,Blue,0m 10/06/03 87 34.86 0.14 0.84 24.7 76.5 6.67 21.3 120
30 4,Black,0m 10/06/03 67 49.36 0.18 0.29 20.7 77.6 7.09 21.4 70
31 4,Red,10m 10/06/03 46 3.1 0.006 0.17 0 4.63 6.97 21.2 150
32 4,Blue,10m 10/06/03 26 10.7 0,014 0.6 0 6.01 6.95 21.2 180
33 4,Black,10m 10/06/03 27 1.3 0.006 0.015 0.02 5.48 7.16 21.4 350
34 4,Red ,20m 10/06/03 41 5.6 0.006 0.01 0.16 2.74 6.45 21.3 520
35 4,Blue,20m 10/06/03 37 5.2 0.008 0.018 0.03 3.2 6.63 21.3 200
36 4,Black,20m 10/06/03 35 4.7 0,06 0.011 0 3.26 6.96 21.5 240
A 3,TS,2m 10/06/03
B 3,TS,7m. 10/06/03
C 3,TS,15m 10/06/03
D 4,TS,2m 10/06/03
E 4,TS,7m, 10/06/03
H 4JS,15m 10/06/03
F 4,TS,15m 10/06/03
G Small ZT 10/06/03
H Big ZT 10/06/03



SttejJoe Keogh
Rainfall

Sampling Date 25/06/03
Sampling Time 08:45

Analysis Date 25/06/03
Analysis Time 12:30

Ref Sample Position Date COD BOD TOC NOa-N •BLANK NO^-N - BLANK NH4-N - BLANK Ortho-P - BLANK Cl - BLANK pH Temp Volume
X Septic Tank 25/06/03 1630 8.5 0.9 0.55 0.42 163 155.2 Ss.y 38.7 125 97 7,3 23.8 Spot
y Puraflo 25/06/03 316 24.7 17.1 5 4.87 21.2 13.4 42.7 42.7 115 87 7.61 24 comp
1 1,Red,0m 25/06/03 186 37.9 30.3 10 9.87 14,3 6.5 27.5 2^5 104 76 5.49 23.4 190
2 I.BIue.Om 25/06/03 131 27.6 20 0.34 0.21 10 2.2 33.9 33.9 115 87 7,21 23.5 130
3 1,Black,Om 25/06/03 61 57.4 49.8 0.37 0.24 7.8 0 16.5 16.5 140 112 7.45 23,6 80
4 1,Red,10m 25/06/03 37 7.9 0.3 0.11 '0.02 8.9 1.1 1.29 0.46 36 8 7,37 23 2 160
5 1,Blue,10m 25/06/03 38 9.2 1.6 0.12 -0,01 10.2 2.4 1.03 0.2 30 2 7.18 23.2 170
6 1,Black,10m 25/06/03 45 7.8 0.2 0.11 -0,02 8.4 0.6 0.78 -0.05 38 10 7,39 23.3 130
7 1,Red,20m 25/06/03 38 7.3 -0.3 0.11 -0.02 0.43 0 0.98 0.15 33 5 7,3 23,4 380
8 1,Blue,20m 25/06/03 44 7.3 -0,3 0.13 0 8.5 0.7 1,39 0.56 32 4 7.07 23.3 170
9 1,Black,20m 25/06/03 43 8 0,4 0.2 0.07 10.1 2.3 0.86 0.03 25 -3 7,44 23.4 240
10 2,Red,0m 25/06/03 94 39.6 32 0.13 0 7.5 -0.3 33 33 125 97 7,32 23,6 220
11 2,Blue,0m 25/06/03 59 40.6 33 0,19 0.06 7.7 -0.1 61.4 61.4 110 82 7,42 23,6 210
12 2,Black,Om 25/06/03 Briste
13 2,Red,10m 25/06/03 56 7 -0.6 0.11 -0.02 7,5 -0.3 1.27 0.44 35 7 7,09 23.6 170
14 2,Blue,10m 25/06/03 29 7.5 -0 1 0.11 -0.02 11.6 3.8 0.76 -0.07 33 5 7,13 23.3 230
15 2,Black,10m 25/06/03 21 7.4 -0.2 0.13 0 8.5 0.7 1.17 0.34 27 -1 7,58 23,4 270
16 2,Red,20m 25/06/03 44 7.1 -0.5 0.16 0,03 9 1.2 0.81 -0.02 21 -7 7,52 23.5 80
17 2,Blue,20m 25/06/03 38 7,8 0.2 0.1 -0,03 0.34 -0,09 0.77 -0.06 35 7 7.14 23.4 290
18 2,Black,20m 25/06/03 65 8,4 0.8 0.17 0.04 0.42 -0.01 076 -0.07 25 -3 7.15 23.4 240
19 3,Red,0m 25/06/03 135 13.4 5.8 0.2 0.07 9.3 1,5 31 31 54 26 7,87 23,6 70
20 3,Blue,0m 25/06/03 0
21 3,Btack,0m 25/06/03 25 52.2 44.6 0.26 0.13 9.5 1.7 8.2 8,2 92 64 8.51 23.9 35
22 3,Red,10m 25/06/03 38 9.3 1.7 0.13 0 8.8 1 0.91 0,08 26 -2 7.33 23.4 270
23 3,Blue,10m 25/06/03 58 6.7 -0,9 0.13 0 9.1 1,3 1.57 0,74 37 9 7.31 23.5 260
24 3,Black,10m 25/06/03 130 7.4 -0.2 0.13 0 8.1 0.3 1.27 0.44 38 10 7.65 23.5 450
25 3,Red ,20m 25/06/03 59 7.2 -0,4 0.16 0.03 9.3 1.5 1,1 0.27 30 2 7.37 23.4 220
26 3,Blue,20m 25/06/03 37 7.6 0 0.14 0.01 8.5 0.7 0.98 0.15 31 3 7.19 23,4 350
27 3,Black,20m 25/06/03 59 7.7 0.1 0,13 0 10.5 2.7 0.98 0,15 33 5 7.47 23,5 170
28 4,Red,0m 25/06/03 0
29 4,Blue,0m 25/06/03 123 34.9 27.3 0.13 0 10.2 2.4 31.7 31.7 97 69 7.45 23,7 70
30 4,Black,Om 25/06/03 95 34.7 27,1 0.15 0.02 8.2 0.4 30.3 30,3 104 76 7.81 23,8 65
31 4,Red,10m 25/06/03 44 7.8 0.2 0.11 -0.02 9.2 1.4 07 -0.13 33 5 7,63 23.6 150
32 4,Blue,10m 25/06/03 63 10.3 2,7 0.13 0 8.5 0.7 1,8 0.97 39 11 7,64 23,5 160
33 4,Black,10m 25/06/03 38 6,8 -0.8 0.13 0 0.45 0.02 0.84 0.01 37 9 7,68 23.5 370
34 4,Red,20m 25/06/03 0 9 1.4 0.14 0.01 0.56 0,13 08 -0.03 23 -5 7,36 23.6 470
35 4,Blue,20m 25/06/03 92 8.3 0.7 0.14 0.01 0,53 0.1 0.92 0.09 23 -5 7.28 23.6 200
36 4,Black,20m 25/06/03 82 7.9 0.3 0.13 0 0.5 0.07 0.59 -0.24 25 -3 7.62 23.6 280
A 3,TS,2m 25/06/03
B 3,TS,7m, 25/06/03
C 3,TS,15m 25/06/03
D 4,TS,2m 25/06/03
E 4,TS,7m, 25/06/03
H 4,TS,15m 25/06/03
F 4,TS,15m 25/06/03
G Small ZT 25/06/03
H Big ZT 25/06/03



site [Joe Keogh
Rainfall

Sampling Date 09/07/03
Sampling Time 08:30

Analysis Date 09/07/03
Analysis Time 12;30

Ref Sample Position Date COD BOD TOC NO3-N • BLANK NO3-N - BLANK

zIz

-B LA N K Ortho-P - BLANK Cl - BLANK Volume
X Septic Tank 09/07/03 1453 7.5 1.3 0.5 0.4 106 98,8 3 22 ^i,7 130 107 comp
y Puraflo 09/07/03 243 28.1 21,9 4.20 4.1 17.3 10.1 28.1 27,6 109 86 comp
1 1,Red,0m 09/07/03 249 32.3 26,1 8 7.9 11.4 4.2 25.4 24,§ 98 75 160
2 I.BIue.Om 09/07/03 123 38.5 32.3 2.6 2.5 8.5 1.3 26 25.5 105 82 220
3 1,Black,Om 09/07/03 37 46 39,8 2.8 2.7 8.6 1.4 8,7 8,2 108 85 80
4 1,Red,10m 09/07/03 5 7.2 1 0.16 0,06 8.7 1.5 1,5 1 36 13 110
5 1,Blue,10m 09/07/03 10.2 8,1 1,9 0.11 0.01

COcd 1.6 0,66 0 35 12 140
6 1,Black,10m 09/07/03 14.1 7.2 1 0.11 0.01 8.6 1.4 0,69 0.03 28 5 80
7 1,Red,20m 09/07/03 13.3 6,1 -0.1 0.14 0.04 10.6 3.4 1,27 0.61 29 6 400
8 1,Btue,20m 09/07/03 11.7 6.2 0 0.15 0.05 8.7 1.5 0,7 0.64 33 10 150
9 1,BIack,20m 09/07/03 14.4 7.3 1,1 0.24 0.14 8,9 1,7 1.3 0.64 25 2 120

1 0 2,Red,0m 09/07/03 113 39.4 33,2 2.6 2.5 8.6 1.4 29,8 2 ^ .y ' 97 74 230
11 2,Blue,0m 09/07/03 184 29.6 23,4 2.6 2.5 8,8 1,6 29,6 29,1 108 85 210
12 2,Black,Om 09/07/03 Briste
13 2,Red,10m 09/07/03 24 28.1 21.9 0.13 0.03 9.1 1.9 1.52 0,86 97 74 120
14 2,Blue,10m 09/07/03 0 7.5 1.3 0.13 0,03 8,7 1.5 0,85 0,19 45 22 180
15 2,Black,10m 09/07/03 0 7 0,8 0.13 0.03 7,5 0.3 0,59 -0,07 26 3 230
16 2,Red,20m 09/07/03 16.9 6.6 0,4 0.17 0.07 7,4 0.2 0.85 0,19 30 7 50
17 2,Blue,20m 09/07/03 12.3 7,3 1,1 0.16 0.06 7.9 0.7 0,87 0,21 35 12 220
18 2,Black,20m 09/07/03 13.8 7 0,8 0.14 0,04 7.4 0.2 1,37 0,71 29 6 200
19 3,Red,0m 09/07/03 56 38.6 32,4 2.6 2.5 8.1 0,9 20.6 20,1 112 89 120
2 0 3,Blue,0m 09/07/03 45 38.9 32.7 2.6 2.5 8,4 1,2 7,4 6,9 104 81 50
2 1 3,Black,0m 09/07/03 31 50.8 44,6 2.6 2.5 8,6 1.4 7.1 6.6 95 72 30
2 2 3,Red,10m 09/07/03 a 7.1 0,9 2.6 2.5 8,5 1.3 0,65 -0.01 31 8 180
23 3,Blue,10m 09/07/03 0 7.2 1 0.14 0.04 8,1 0,9 0.7 0.04 30 7 120
24 3,Black,10m 09/07/03 0 6.7 0.5 0.14 0.04 8.4 1,2 0,55 -0.11 31 8 350
25 3,Red,20m 09/07/03 14.6 6.5 0,3 0.16 0,06 8.5 1,3 0,64 -0.02 32 9 190
26 3,Blue,20m 09/07/03 12.9 6.7 0,5 0.16 0,06 8.2 1 0.87 0.21 30 7 310
27 3,Black,20m 09/07/03 14.8 6.4 0.2 0.15 0,05 9.1 1,9 0.58 -0.08 33 10 170
28 4,Red,0m 09/07/03 0
29 4,Blue,0m 09/07/03 61 41.5 35.3 2.6 2,5 8.2 1 24,6 24.1

23.8
98 75 280

30 4,Black,Om 09/07/03 45 41,6 35,4 2.6 2.5 8 0,8 24,3 96 73 170
31 4,Red,10m 09/07/03 17.5 8.7 2,5 0.14 0.04 8 0.8 0.65 -0.01 33 10 130
32 4,Blue,10m 09/07/03 8 7.8 1.6 0.17 0.07 6,7 -0,5 0.72 0,06 34 11 140
33 4,Black,10m 09/07/03 10,9 6.4 0.2 0.15 0.05 9,1 1,9 0,99 0,33 36 13 330
34 4,Red,20m 09/07/03 18,1 8.1 1,9 0.11 0.01 7 -0.2 0.62 -0.04 33 10 390
35 4,Blue,20m 09/07/03 0 7.6 1.4 0.13 0.03 8.3 1.1 0.59 -0.07 32 9 180
36 4,Biack,20m 09/07/03 0 7.3 1,1 0.11 0.01 8,7 1.5 0,7 0.04 27 4 250
A 3,TS,2m 09/07/03
B 3,TS,7m, 09/07/03
C 3,TS,15m 09/07/03
D 4,TS,2m 09/07/03
E 4,TS.7m. 09/07/03
H 4,TS,15m 09/07/03
F 4,TS,15m 09/07/03
G Small ZT 09/07/03
H Big ZT 09/07/03



Site I Joe Keogh
Rainfall

Sampling Date 22/07/03
Sampling Time 08:30

Analysis Date 22/07/03
Analysis Time 12:30

Ref Sample Position Date COD BOD TOC NO,-N NO2-N -BLANK NH4-N Ortho-P Cl pH Temp Volume
X Septic Tank 22/07/03 1329 1.6 0.4 0.4 109 27.3 90 7.46 23.3 comp
y Puraflo 22/07/03 283 15.3 0.80 0.78 18.6 32.8 62 7.49 23.1 spot
1 1,Red,Dm 22/07/03 155 33.5 0.3 0.28 1 17.6 65 5.84 23.2 110
2 I.BIue.Om 22/07/03 59 32.6 2 1.98 0 19.6 63 7.21 23.2 110
3 1,Black,Om 22/07/03 42 42.4 0.2 0.18 0 8.2 62 7.57 23.2 65
4 1,Red,10m 22/07/03 19 1 0.04 0.04 0 0.1 0 7.47 23.1 70
5 1,Blue,10m 22/07/03 12 2.6 0 0 0 0 0 7.12 23 130
6 1,Black,10m 22/07/03 12 1.2 0.03 0.03 0.2 0 0 7.25 23.1 100
7 1,Red ,20m 22/07/03 18 0 0 0 0 0.06 0 7 23.4 330
8 1,Blue,20m 22/07/03 11 0.2 0 0 0 0 0 6.84 23.2 110
9 1,Black,20m 22/07/03 18 0.8 0 0 0 0 0 7.2 23.3 190
10 2,Red,0m 22/07/03 153 24.2 0.15 0.13 0 25.4 67 7.11 23.2 190
11 2,Blue,0m 22/07/03 62 28.7 0.45 0.43 0 25.4 62 7.21 23.1 140
12 2,Black,Om 22/07/03 Briste
13 2,Red,10m 22/07/03 14 1.3 0 0 0 0.83 3 6.87 23.1 150
14 2,Blue,10m 22/07/03 17 0 0.04 0.04 0 0 0 6.79 23 160
15 2,Black,10m 22/07/03 12 0 0 0 0 0 0 7.19 23.1 190
16 2,Red,20m 22/07/03 26 0.9 0.05 0.05 0 0 0 7.35 23.3 55
17 2,Blue,20m 22/07/03 23 1.1 0.02 0.02 0 0 0 6.79 23.2 190
18 2,Black,20m 22/07/03 22 0.5 0.02 0.02 0 0 0 6.83 23.1 160
19 3,Red,0m 22/07/03 78 37.9 0.15 0.13 0 16.5 62 7.46 23 65
20 3,Blue,0m 22/07/03 0
21 3,Black,0m 22/07/03 48 41 0.2 0.18 0 5.68 54 8.12 23 25
22 3,Red,10m 22/07/03 21 1,2 0.04 0.04 0 0.1 0 6.83 22.7 200
23 3,Blue,10m 22/07/03 17 0.6 0.03 0.03 0 0 0 6.74 22.5 170
24 3,Black,10m 22/07/03 17 0.2 0.01 0.01 0 0 0 7.02 22.5 320
25 3,Red ,20m 22/07/03 16 0 0.02 0.02 0 0 0 6.81 22.4 160
26 3,Blue,20m 22/07/03 7 0 0.01 0.01 0 0 0 6.62 22.4 270
27 3,Black,20m 22/07/03 19 0.5 0.04 0.04 0 0.06 0 6.93 22.3 160
28 4,Red,0m 22/07/03 0
29 4,Blue,0m 22/07/03 73 36.5 0.3 0.28 0 18.8 55 7.25 22.5 55
30 4,Black,0m 22/07/03 59 35.7 0.3 0.28 0 17.6 59 7.17 22.3 50
31 4,Red,10m 22/07/03 0 1.3 0 0 0 0.21 0 7.08 21,6 120
32 4,Blue,10m 22/07/03 23 1.2 0 0 0 0 0 7.07 21.3 130
33 4,Black,10m 22/07/03 26 0 0 0 0 0 0 7.1 21.1 280
34 4,Red,20m 22/07/03 18 1.3 0,02 0.02 0 0 0 6.83 21.4 150
35 4,Blue,20m 22/07/03 17 1.2 0.03 0.03 0 0 0 6.81 20.4 250
36 4,Black,20m 22/07/03 25 0.3 0.01 0.01 0 0.26 0 7.01 20.5 250
A 3,TS,2m 22/07/03
B 3,IS ,7m , 22/07/03
C 3,TS,15m 22/07/03
D 4,TS,2m 22/07/03
E 4,TS,7m, 22/07/03
H 4,TS,15m 22/07/03
F 4JS,15m 22/07/03
G Small ZT 22/07/03
H B ig Z T 22/07/03



BACTERIA (cfu/100ml) DATE X Y 1 2 4 5 6 7 8 9
E. coli 
E. coli 
E, coli 
E. coli

17/10/02
13/03/03
15/05/03
28/08/03

397,260
1,416,600

200,000
31,000
4320
5,040 <10 <10 70 10 10 60 <10 <10

Enterococci 28/08/03 238,200 600 <20 <20 <20 <20 <20 <20 <20 <20
Faecal conforms 28/08/03 1,553,100 6010 <10 <10 90 10 10 70 <10 <10
Faecal Streptococci 
Faecal Streptococci 
Faecal Streptococci

17/10/02
13/03/03
15/05/03 >486,840

620
63,000
17,200

BACTERIA (cfu/100ml) DATE X Y 10 11 14 15 16 17 18
E, coli 17/10/02 200,000 <10 <10 <100 <10 <10
E, coli 13/03/03 31,000 <100 <100 <100 <100 <100
E. coli 15/05/03 397,260 4320 <3 8 8 <2 14
E. coli 28/08/03 1,416,600 5,040 <10 <10 <10 20 50 <10
Enterococci 28/08/03 238,200 600 <20 <20 <20 <20 <20 <20
Faecal conforms 28/08/03 1,553,100 6010 <10 <10 <10 30 50 <10
Faecal Streptococci 17/10/02 620 <10 <10 <100 <10 <10
Faecal Streptococci 13/03/03 63,000 <100 <100 <100 <100 <100
Faecal Streptococci 15/05/03 >486,840 17,200 6 2 <2 <2 <2

BACTERIA (cfu/IOOmI) DATE X Y
E. coli 17/10/02 200,000
E. coli 13/03/03 31,000
E, coli 15/05/03 397,260 4320
E. coli 28/08/03 1,416,600 5,040
Enterococci 28/08/03 238,200 600
Faecal conforms 28/08/03 1,553,100 6010
Faecal Streptococci 17/10/02 620
Faecal Streptococci 13/03/03 63,000
Faecal Streptococci 15/05/03 >486,840 17,200



SITE 2: THE CURRAGH



Site! Ranger's L o d j^

Sampling Date 08/08/02
Sampling Time 09:00

Analysis Date CAL labs
Analysis Time 15:30

Ref Sample Position Date COD BOD TOC NOj-N NO2-N NH4-N Tot-P Ortho-P Cl Volume
X Septic Tank 08/08/02 399.3 150 0.5 50.4 - 9.5 42
1 1,Red,Dm 08/08/02
2 1,Blue,0m 08/08/02 39.3 6 13.2 16.7 - 16.4 - 0.2 31
3 1,Black,Om 08/08/02
4 1,Red,10m 08/08/02 35.6 6 13.9 3.1 - 19.9 - 0.9 36
5 1,Blue,10m 08/08/02 49.4 6.5 15.8 0.6 - 32.9 - 1.5 37
6 1,Black,10m 08/08/02 33.3 3.5 15.4 0.6 - 27.2 - 0.8 31
7 1,Red,20m 08/08/02 18 - - 6.7 - 0.6 - <0.1 8
8 1,Blue,20m 08/08/02 25.9 - - 7.8 - 1 - <0.1 9
9 1,Black,20m 08/08/02
10 2,Red,0m 08/08/02 38.4 - - <0.3 - 1.1 - <0.1 22
11 2,Blue,0m 08/08/02 27.1 - - 0.4 - 6.5 - 0.3 29
12 2,Black,0m 08/08/02 21 - - 0.9 - 0.6 - <0.1 29
13 2,Red,10m 08/08/02 20.4 - - 0.4 - 2.2 - 0.5 31
14 2,Blue,10m 08/08/02 14.3 - - 0.7 - 2.9 - 0.2 24
15 2,Black,10m 08/08/02 13.6 - - 6.9 - 0.5 - 0.2 31
16 2,Red,20m 08/08/02 35.7 - 14.7 2 - 15.9 - 2.6 29
17 2,Blue,20m 08/08/02 34.4 4 - <0.3 - 12.1 - 1.4 30
18 2,Black,20m 08/08/02 35.7 <2 - <0.3 - 13.6 - 1.8 28
19 3,Red,0m 08/08/02 127.5 54 18.9 <0.3 - 25.7 - 3.6 37
20 3,Blue,0m 08/08/02 37.4 <2 18.2 <0.3 - 1 - 0.2 28
21 3,Black,0m 08/08/02 34.7 - - 0.3 - 0.7 - <0.1 23
22 3,Red,10m 08/08/02 42.7 4 12.1 <0.3 - 13.2 - 1 34
23 3,Blue,10m 08/08/02 52.4 7.5 14.2 <0.3 - 22.3 - 3 34
24 3,Black,10m 08/08/02 51.7 12 13.9 <0.3 - 25.3 - 3.4 31
25 3,Red,20m 08/08/02
26 3,Blue,20m 08/08/02
27 3,Black,20m 08/08/02
28 4,Red,0m 08/08/02 83.8 - - <0.3 - 0.7 - <0.1 34
29 4,Blue,0m 08/08/02 71 - - <0.3 - 1.2 - <0.1 29
30 4,Black,Om 08/08/02 42 - 21.4 <0.3 - 1.1 - <0.1 29
31 4,Red,10m 08/08/02 84.1 34 - <0.3 . 29.7 . 4.8 37
32 4,Blue,10m 08/08/02 75.2 17 14 <0.3 - 12.4 - <0.1 38
33 4,Black,10m 08/08/02
34 4,Red,20m 08/08/02 13.1 - - 13.6 - 0.4 - 0.3 11
35 4,Blue,20m 08/08/02 20.3 - - 15.4 - 0.4 - 0.4 10
36 4,Black,20m 08/08/02
A 3,TS,2m 08/08/02 19.4 - - 6.3 - 1.2 - 0.4 35
B 3,TS,7m, 08/08/02 46,4 - - 1 - 0.5 - 0.5 3
C 3,TS,15m 08/08/02 28.4 - - 23.2 - 0.4 - 0.5 34
D 4,TS,2m 08/08/02 21.3 - - 0.6 - 1.1 - 0.3 32
E 4,TS,7m, 08/08/02 12.4 - - 24.8 - 0.4 - 0.3 28
G Small ZT
H Big ZT



Site! Ranger's Lodge

Sampling Date 14/08/02
Samplinq Time 09:00

Analysis Date 14/08/02
Analysis Time 15:30

Ref Sample Position Date COD NO3-N NO,-N NH4 -N Tot-P Ortho-P Cl Volume
X Septic Tank 14/08/02 386 <0 . 1 0 0 , 1 1 1.49 18.08 75
1 1,Red,0m 14/08/02
2 1,Blue,0m 14/08/02 300 <0 , 1 0 <0,005 0 . 6 0.49 64 8 8

3 1 ,Black,Om 14/08/02 54 <0 . 1 0 <0,005 0.64 0.51 61 1 2 0

4 1 ,Red,1 0 m 14/08/02 70 <0 . 1 0 0,72 0.76 1.39 63 370
5 1,Blue,10m 14/08/02 80 <0 . 1 0 0,58 1 2 . 6 8 70 580
6 1,Black,10m 14/08/02 67 <0 . 1 0 0.24 1 .1 0,41 65 490
7 1,Red,20m 14/08/02 56 1.3 <0,005 0.27 0 , 6 6 34 440
8 1 ,Blue,2 0 m 14/08/02 54 5.5 <0,005 0.28 0.51 35 670
9 1,Black,20m 14/08/02

1 0 2,Red,0m 14/08/02 69 <0 . 1 0 <0,005 0.29 0.46 57 60
1 1 2,Blue,0m 14/08/02 62 1 . 6 <0,005 1.49 0,42 64 80
1 2 2,Black,0m 14/08/02 45 <0 , 1 0 <0,005 0.35 0,52 64 90
13 2,Red,10m 14/08/02 53 <0 . 1 0 <0,005 0.64 0.45 69 160
14 2,Blue,10m 14/08/02 39 1,4 0,31 0.5 0.43 63 80
15 2,Black,10m 14/08/02 58 6 , 1 0 , 1 0.28 0.72 75 200
16 2,Red,20m 14/08/02 6 6 26.1 1,23 0.44 2.25 64 192
17 2,Blue,20m 14/08/02 75 28.7 1,47 0,38 1 . 2 1 63 420
18 2,Black,20m 14/08/02 74 26,5 1,23 0,61 1.44 70 450
19 3,Red,0m 14/08/02 156 <0 . 1 0 0,28 0.48 4.01 8 6 650
2 0 3,Blue,0m 14/08/02 72 <0 . 1 0 <0,005 0,35 7.5 63 130
2 1 3,Black,0m 14/08/02 51 <0 . 1 0 <0,005 1,03 1.78 58 70
2 2 3,Red,10m 14/08/02 85 <0 . 1 0 <0,005 1,17 1.97 78 240
23 3,Blue,10m 14/08/02 115 <0 . 1 0 0,46 1,58 3,43 87 670
24 3,Black,10m 14/08/02 113 <0 . 1 0 <0,005 0,3 4,91 85 910
25 3,Red,20m 14/08/02
26 3,Blue,20m 14/08/02
27 3,Black,20m 14/08/02
28 4,Red,0m 14/08/02 116 <0 . 1 0 <0,005 0.5 0,5 8 6 80
29 4,Blue,0m 14/08/02 1 2 2 13.1 <0,005 0,49 0,56 77 n o
30 4,Black,0m 14/08/02 85 <0 . 1 0 0 , 1 1,24 0,55 78 100
31 4 ,Red,10m 14/08/02 74 0 . 8 <0,005 0.98 4,84 75 500
32 4,Blue,10m 14/08/02 303 4.3 0,81 1.97 1,25 85 540
33 4,Black,10m 14/08/02 236 1 ,1 0,27 0.3 2,23 77 1000
34 4,Red,20m 14/08/02 147 <0 , 1 0 <0,005 0.25 0.53 36 160
35 4,Blue,20m 14/08/02 96 11,5 <0,005 0.36 0.65 33 380
36 4,Black,20m 14/08/02 81 8 ,1 <0,005 0.31 1 . 2 35 140
A 3,TS,2m 14/08/02 81 1 , 6 <0.005 0.28 0.44 70 120
B 3,TS,7m, 14/08/02 59 10,4 0 . 1 0.31 0,44 77 20
C 3,TS,15m 14/08/02 75 32,9 0.93 0.47 1,14 70 120
D 4,TS,2m 14/08/02 62 9,3 <0.005 0.37 72 160
E 4,TS,7m, 14/08/02 8 8 3,1 0.42 0.36 1,75 69 100
G Small ZT
H Big ZT

1



Site] Ranger's Lodge]

Sampling Date 21/08/02
Sampling Time

Analysis Date 21/08/02
Analysis Time

Ref Sample Position Date COD NO3-N NO2-N NH4-N Tot-P Ortho-P Cl Volume
X Septic Tank 21/08/02 464 0.2 0.12 26.01 18.2 23.4 93 -

1 1,Red,0m 21/08/02
2 1,Blue,Cm 21/08/02 54 <0.10 <0.005 4.56 1.91 1.38 61 80
3 1,Black,Dm 21/08/02 52 <0.10 <0.005 5.51 1.02 0.93 56 45
4 1,Red,10m 21/08/02 78 0.1 <0.005 6.17 1.98 2.33 40 310
5 1,Blue,10m 21/08/02 79 <0.10 <0.005 11.42 2.88 3.69 65 520
6 1,Black,10m 21/08/02 41 <0.10 <0.005 6.25 1.88 2.82 20 420
7 1,Red,20m 21/08/02
8 1,Blue,20m 21/08/02
9 1,Black,20m 21/08/02
10 2,Red,0m 21/08/02 67 <0.10 0.17 2.47 0.92 2.3 39 50
11 2,Blue,0m 21/08/02
12 2,Black,0m 21/08/02 55 <0.10 <0.005 131 1.14 2.86 39 60
13 2,Red,10m 21/08/02 49 <0.10 <0.005 1.76 0.92 4.57 62 130
14 2,Blue,10m 21/08/02 9 4.1 0.32 1.39 2.97 60 30
15 2,Black,10m 21/08/02 24 3.2 0.07 1.15 1.82 1.77 63 170
16 2,Red,20m 21/08/02
17 2,Blue,20m 21/08/02
18 2,Black,20m 21/08/02
19 3,Red,0m 21/08/02 156 <0.10 <0.005 14.27 5.1 6.78 60 590
20 3,Blue,0m 21/08/02 54 <0.10 0.06 1.59 0.78 2.84 37 160
21 3,Black,0m 21/08/02 58 0.2 <0.005 1.37 0.82 2.98 52 75
22 3,Red,10m 21/08/02 43 0.5 <0.005 6.39 2.16 5.74 70 240
23 3,Blue,10m 21/08/02 84 <0.10 <0.005 4.91 3.96 1.9 73 780
24 3,Black,10m 21/08/02 58 <0.10 <0.005 4.23 3.71 2.03 69 640
25 3,Red,20m 21/08/02
26 3,Blue,20m 21/08/02
27 3,Black,20m 21/08/02
28 4,Red,0m 21/08/02 89 <0.10 0.28 1.39 0.47 0.68 69 65
29 4,Blue,0m 21/08/02 77 1.9 <0.005 1.71 1.82 0.77 62 120
30 4,Black,0m 21/08/02 60 <0.10 0.05 1.59 0.78 0.69 60 50
31 4,Red,10m 21/08/02 99 <0.10 <0.005 12.7 5.22 5.05 70 590
32 4,Blue,10m 21/08/02 73 <0.10 <0.005 4.01 1.34 1.34 70 580
33 4,Black,10m 21/08/02 123 <0.10 <0.005 5.69 2.4 2.3 71 1000
34 4,Red,20m 21/08/02
35 4,Blue,20m 21/08/02
36 4,Black,20m 21/08/02
A 3,TS,2m 21/08/02 33 3.6 0.05 1.37 0.47 0.65 69 65
B 3,TS,7m, 21/08/02 45 4 0.07 1.07 0.68 1.2 68 160
C 3,TS,15m 21/08/02 49 17.6 <0.005 1.07 0.72 0.73 64 60
D 4,TS,2m 21/08/02 47 0.3 0.16 1.13 1.47 1.06 66 50
E 4,TS,7m, 21/08/02 49 0.2 <0.005 1.49 0.79 0.94 70 230
G Small ZT
H Big ZT
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site] Ranger's Lodge

Sampling Date 11/09/02 Analysis Date 11/09/02
Sampling Time 08;00 Analysis Time 13-.00

Ref Sample Position Date COD NO3-N NO:-N NH4 -N Tot-P Ortho-P Cl Volume
X Septic Tank 11/09/02 620 <0 . 1 0 0.14 72.8 104 46 comp
1 1,Red,0m 11/09/02 

11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02 
11/09/02

0 Brlste
2 1 ,Blue,Cm 78 0.3 0.81 9.9 1.07 17 60
3 1 ,Black,Cm 0

4 1 ,Red,1 0 m 1 1 2 <0 . 1 0 <0.005 32.1 2.76 32 150
S 1,Blue,10m 140 <0 . 1 0 <0.005 41.8 3.74 40 530
6 1,Black,10m 140 <0 . 1 0 <0.005 41.2 2.93 61 320
7 1 ,Red,2 0 m 0

8 1 ,Blue,2 0 m 0

9 1,Black,20m 0 Briste
1 0 2,Red,0m 0

1 1 2,Blue,0m 0

1 2 2,Black,0m 96 1 .1 0.03 0.36 534 2 0 30
13 2,Red,10m 80 <0 . 1 0 <0.005 0.5 3.09 23 70
14 2,Blue,10m 0

15 2,Black,10m 6 6 1 1 . 2 0.03 0.6 0.2 29 170
16 2,Red,20m 0
17 2,Blue,20m 0
18 2,Black,20m 0
19 3,Red,0m 250 0.8 <0.005 38.6 4.97 32 610
2 0 3,Blue,0m 96 1.1 0.02 0.82 1.8 31 190
2 1 3,Black,0m 81 0.7 <0.005 0.42 0.9 21 70
2 2 3,Red,10m 138 <0.10 0.06 17.8 3.74 32 230
23 3,Blue,10m 181 0.8 <0.005 43.4 6.34 48 760
24 3,Black,10m 82 <0.10 0.04 34.6 6.59 50 600
25 3,Red,20m 0
26 3,Blue,20m 0
27 3,Black,20m 0
28 4,Red,Cm 95 0.5 0.03 0.5 0.82 29 40
29 4,Blue,0m 140 <0.10 0.08 1.4 654 22 160
30 4,Black,0m 140 1 0.03 0.34 0.55 21 70
31 4,Red,10m 0
32 4,Blue,10m 115 <0.10 <0.005 30.4 2,31 35 590
33 4,Black,10m 78 <0.10 <0.005 37.3 3.96 44 700
34 4,Red,20m 0
35 4,Blue,20m 0
36 4,Black,20m 0
A 3,TS,2m
B 3,TS,7m,
C 3,TS,15m
D 4,TS,2m
E 4,TS,7m,
G Small ZT
H Big ZT



Sitel Ranger's Lodge

Analysis Date 25/09/02
Analysis Time 13:00

Sampling Date 25/09/02
Sampling Time 09:00

Ref Sample Position Date COD NO3-N NO2-N NH4-N Tot-P Ortho-P Cl Votnin**
X Septic Tank 25/09/02 638 1.1 0.15 41.4 22.1 55 Gonip
1 1,Red,0m 25/09/02 Briste
2 1,Blue,0m 25/09/02 104 <0.10 0.7 6.5 1.43 41 :)o
3 1,Black,Om 25/09/02 0
4 1,Red,10m 25/09/02 90 <0.10 0.93 22.3 0.68 43 150
5 1,Blue,10m 25/09/02 91 <0.10 0.31 19.7 1.44 43 3.ff)
6 1,Black,10m 25/09/02 82 <0.10 1.05 33.5 0.66 48
7 1,Red,20m 25/09/02 0
8 1,Blue,20m 25/09/02 1)
9 1,Black,20m 25/09/02 0 Briste
10 2,Red,0m 25/09/02 53 <0.10 0.06 1.44 0.65 31 40
11 2,Blue,0m 25/09/02 0
12 2,Black,Om 25/09/02 f)
13 2,Red,10m 25/09/02 73 <0.10 0.06 2 0.37 47 8f)
14 2,Blue,10m 25/09/02 0
15 2,Black,10m 25/09/02 43 42.8 0.03 0.08 <0.05 36
16 2,Red,20m 25/09/02 91 1.6 0.12 16 3.87 40 orio
17 2,Blue,20m 25/09/02 104 1.8 0.14 13 2.54 45 650
18 2,Black,20m 25/09/02 87 <0.10 0.42 8.5 1.78 43 770
19 3,Red,0m 25/09/02 218 <0.10 0.01 33 4.34 44 520
20 3,Blue,0m 25/09/02 75 0.9 0.07 0.88 0.32 38 180
21 3,Black,0m 25/09/02 77 0.8 0.01 0.06 0.09 56 63
22 3,Red,10m 25/09/02 143 <0.10 0.06 20.2 2.47 45 250
23 3,Blue,10m 25/09/02 157 <0.10 <0.005 27.2 6.58 44 R id
24 3,Black,10m 25/09/02 153 <0.10 0.05 23.8 9.4 56
25 3,Red,20m 25/09/02 0
26 3,Blue,20m 25/09/02 0
27 3,Black,20m 25/09/02 0
28 4,Red,0m 25/09/02 0
29 4,Blue,0m 25/09/02 92 <0.10 <0.005 1.55 0.16 31 80
30 4,Black,0m 25/09/02 77 0.15 0.01 0.32 0.18 38 50
31 4,Red,10m 25/09/02 140 <0.10 0.022 38.1 9.13 45 ^20
32 4,Blue,10m 25/09/02 166 <0.10 0.03 41..2 2.27 45 500
33 4,Black,10m 25/09/02 159 <0.10 <0.005 27.1 4.06 59 1270
34 4,Red,20m 25/09/02 0
35 4,Blue,20m 25/09/02 0
36 4,Black,20m 25/09/02 0
A 3,TS,2m 25/09/02 0
B 3,TS,7m, 25/09/02 72 0.1 - 0.25 0.41 44 25
C 3,TS,15m 25/09/02 127 3.9 <0.005 1.15 0.17 39 65
D 4,TS,2m 25/09/02 110 <0.10 0.14 0.11 0.06 42 75
E 4,TS,7m, 25/09/02 137 1.5 0.1 0.43 0.14 36 75
G Small ZT
H Big ZT 0

--------- ^ ----------



SltePRanger's Lodge

Sampling Date 09/10/02
Sampling Time 09:00

Analysis Date 09/10/01
Analysis Time 13:00

Ref Sample Position Date COD NO3-N NO2-N NH4-N* Tot-P Ortho-P Cl Vol'nn°
X Septic Tani< 09/10/02 404 1.5 0.18 70 54.75 59 coitip
1 1,Red,Dm 09/10/02 - - - - - - 0
2 1,Blue,0m 09/10/02 68 10,7 0,31 3.7 3.21 35 A7
3 1,Black,Om 09/10/02 - - - - - - 0
4 1,Red,10m 09/10/02 60 6.4 0.6 29.1 5.28 40 1S0
5 1,Blue,10m 09/10/02 67 0 0.43 36.6 3,14 33 120
6 1,Black,10m 09/10/02 83 9.6 0.76 57.3 3.14 31 260
7 1,Red,20m 09/10/02 - - - - - - 0
8 1,Blue,20m 09/10/02 - - - - - - 0
9 1,Black,20m 09/10/02 - - - - - - 0
10 2,Red,0m 09/10/02 - - - - - - 0
11 2,Blue,0m 09/10/02 - - - - - - 0
12 2,Black,0m 09/10/02 - - - - - - 0
13 2,Red,10m 09/10/02 98 1.5 0.36 3.6 6.71 38 30
14 2,Blue,10m 09/10/02 61 1.7 0.02 5 4.98 33 130
15 2,Black,10m 09/10/02 85 23.1 0.12 2 2.44 44 210
16 2,Red,20m 09/10/02 99 1.2 0.6 50.7 6.64 29 770
17 2,Blue,20m 09/10/02 91 1.8 0.37 23 3.02 43 9no
18 2,Black,20m 09/10/02 84 2.3 0.88 43.3 2.36 37 1200
19 3,Red,0m 09/10/02 182 0.9 0,18 33.8 6.84 31 470
20 3,Blue,0m 09/10/02 123 0.6 0,43 2.7 1.16 25 m
21 3,Black,0m 09/10/02 89 0.9 0,07 1.4 1.22 33 70
22 3,Red,10m 09/10/02 127 1.8 0,07 23.8 3.42 42 220
23 3,Blue,10m 09/10/02 130 2 0.03 56.4 8 50 r.p;n
24 3,Black,10m 09/10/02 118 1.6 0.05 44.2 10.6 78 1100
25 3,Red,20m 09/10/02 84 1.8 0.09 19.5 4.44 - 20
26 3,Blue,20m 09/10/02 - - - - - - 0
27 3,Black,20m 09/10/02 - - - - - - 0
28 4,Red,0m 09/10/02 - - - - - - (1
29 4,Blue,0m 09/10/02 140 1.3 0.03 1.5 0.42 27 7S
30 4,Black,0m 09/10/02 74 2 0.08 9.1 1.64 37 •10
31 4,Red,10m 09/10/02 121 0.2 0.02 68.4 10.72 39 RIO
32 4,Blue,10m 09/10/02 137 0 0.05 40.2 2.72 45 (j7(>
33 4,Black,10m 09/10/02 126 1.6 0 64.5 8.8 49 1120
34 4,Red,20m 09/10/02 79 10.4 0.26 11.4 1.63 32 150
35 4,Blue,20m 09/10/02 66 11,3 0.94 7.3 1.14 31 540
36 4,Biack,20m 09/10/02 81 9.3 0.44 15.2 3.86 26 370
A 3,TS,2m 09/10/02 68 2,6 0.02 0.9 0.68 39 25
B 3,TS,7m, 09/10/02 59 3.4 0.03 0.1 6,71 36 70
C 3,TS,15m 09/10/02 56 15 0.42 0.8 1.22 38 ?no
D 4,TS,2m 09/10/02 50 2,1 0.06 0 0.46 25 110
E 4,TS,7m, 09/10/02 91 1.5 0.65 8,8 6.59 28 110
G Small ZT 0
H Big ZT



Srte|Rang»r*i Lodga |

S am p lin a  D ate 17/10/02
S a m p lin g  Tim e 09 :00

R F D ^ C A J  JARANAJ.YSJS A n a ly s is  D ate 17/10/02
A n a ly s ts  T im e 12:45

N otos
Sam ples taken  with ZT fitting 
H eavy oround frost__________

R ef S a m p le  P o s itio n D ate n o n COD c o n NO,-N tJO-M N02-N 1,10.-IJ NH«-N !! T ol-P O rth o -P O rflro -r Cl • 1 r  rv.fi ('-.f 'Jff/'ptfw  r i  (.• (.K.’ f'tftfrill Volunw
X S e p tic  T ank 17/10/02 210 334 5 :1 0 1,08 0 .2 --0U3 52 46 55.7 " ) . i 38 -1 5;“)0.000 \ TM Com o
1 1,R «d .0m 17/10/02 - - - - .
2 I.B Iue.O m 17/10/02 - - - . - .
3 1, B lack . Om 17/10/02 - - .
4 1 ,R ed ,1 0 m 17/10/02 - - .
5 1 ,B lue ,10m 17/10/02 . - .
6 1 ,B lack ,10m 17/10/02 - -
7 1 ,R ed ,2 0 m 1 7/10/02 - - - -

8 1,B lue,20m 17/10/02 - - - -
9 1 .B lack ,20m 17/10/02 - -

10 2 ,R ed .0 m 17/10/02
11 2 ,B iu e,0 m 17/10/02
12 2 ,B iaok .0m 17/10/02
13 2 ,R ed ,1 0 m 17/10/02
14 2, B lue ,10m 17/10/02
15 2 ,B lack ,1 0 m 17/10/02
16 2 ,R ed ,2 0 m 17/10/02
17 2 ,B luej20m 17/10/02
18 2 ,B lack ,20m 17/10/02
19 3 ,R ed ,0 m 17/10/02 39 162 102 0 0.3D 0 .4 •0.03 6 7 .3 29  9 12 .72 2.1 38 35 :I 0 -10 17P0 360
20 3 ,B lue,0m 17/10/02 8 88 3P.3 1.1 0 .65 0.1 0.Q8 2 .8 0 .809 1.48 ■0.1 27 38 12 ono .ooo ;10 ■ It) 190
21 3 ,B lack ,0m 17/10/02 - - - - - 50
22 3 .R ed .1 0 m 17/10/02 ta 85 01.5 0 .6 <0.2;J 0,1 0 .18 26 19.7 14.48 1 21 5 9 -1 0 i 2 ,rjoo ■10 '1 0 260
23 3, B lue, 10m 17/10«)2 14 91 71 0 10.23 0.1 0.03 47 3 5  6 9 .28 3.2 34 39 -1 0 24(l.fXJ0 .^to 10 745
24 3 ,B lack .10m 17/10/02 12 82 5f..i 0 <0,23 0,1 o .o s 36 .4 34  \ 9.96 ’ .0 28 35 • KJ 530 ,000 I'jU.OOU 100 720
25 3 ,R ed ,2 0 m 17/10/02 - . - -
26 3 ,6 lu e ,2 0 m 17/10/02 - - - -
27 3 ,B lack ,2 0 m 17/10/02 6 71 1H8 21.9 22.2 0 .24 0.28 7 .9 4.49 3 .12 0,9 11 ■10 3,H)0,0(K.' •ni.ooo -100 12
28 4 ,R ed ,0 m 17/10AD2 - - - - -
29 4 ,B lu e,0 m 17 /10/02 - - -
30 4 ,B lack , Om 17/10/02 - - - -
31 4 ,R ed ,1 0 m 17/10/02 - - -
32 4 ,B lu e,1 0 m 17/10/02 -
33 4 ,B lack ,1 0 m 17/10/02 -
34 4 .R ed ,2 0 m 17/10/02 - -
35 4 ,B lu e,2 0 m 17/10/02 - -
36 4 .B lack .2 0 m 17/10/02 - .
A 3,T S .2m 17/10/02 - - .
B 3,TS .7m . 17/10/02 - - -
C 3,TS ,15m 17/10«)2 - - - .
D 4,T S ,2m 17/10/02 - - -
E 4 ,TS .7m , 17/10«)2 - - - -
Q Sm all ZT
H Bia ZT



S Ite l Ranger's Lodge

S am pling  Date 23/10/02 A na lys is  Date 23/10/02
S am pling  Tim e 10:00 A na lys is  Tim e 14:30

Ref Sam ple P os ition Date COD NO3-N N O rN NH4-N* Tot-P O rtho-P Cl Volumi?

X S eptic Tank 23/10/02 240 3.4 0.15 20.3 54.25 27 comp
1 1,Red,Dm 23/10/02 - - . - - - 0 Brisle
2 1,Blue,0m 23/10/02 71 1,4 0.19 10.9 25.88 29 i.:*D
3 I.BIack.Om 23/10/02 70 1.1 0.18 13.4 21.44 23.8 300
4 1,Red,10m 23/10/02 43 1.5 0.04 15.5 3.72 12.6 310
6 1,B lue,10m 23/10/02 30 1.2 0.06 24.5 5.88 20.7
6 1,B lack ,10m 23/10/02 69 1.4 0.06 29.7 3.14 20.7 420
7 1.Red.20m 23/10/02 50 1 0.05 2.4 16.2 670
e 1,Blue,20m 23/10/02 47 0.1 0.27 3 21.5 1110
9 1,B lack,20m 23/10/02 - . - . 0 Briste

10 2,Red,0m 23/10/02 66 1.1 0.03 1 22.9 75
11 2,B lue.0m 23/10/02 60 0.6 0.11 5.9 25.7 75
12 2,B lack,0m 23/10/02 63 1.1 0.08 3.3 30,5 75
13 2, Red,10m 23/10/02 75 0 0.05 5.5 27.8 200
14 2, B lue,10m 23/10/02 57 0 0.11 1.5 30,7 65
15 2,Black,10m 23/10/02 29 0 1 0.01 0.5 30,2 2.T0
16 2,Red,20m 23/10/02 69 1.9 1.64 24.4 25.6 1030
17 2,Blue,20m 23/10/02 67 0 0.23 26.6 26.1 1070
18 2,B lack,20m 23/10/02 65 1.9 0.15 24.2 27.2 13<10
19 3,Red,0m 23/10/02 99 1.2 0.06 31.4 25.4 Z?0
20 3,B lue,0m 23/10/02 71 0 0.04 4.2 28.3 I ’ O
21 3,Black,Om 23/10/02 69 1.3 0.03 4.8 29.1 1'.'
22 3,Red,10m 23/10/02 54 1.9 0.02 19.2 31.3 200
23 3,Blue,10m 23/10/02 92 0.5 0.31 30.6 20.7 7^0
24 3,Black,10m 23/10/02 74 0.3 0.47 25.9 22.6 r3 /o
25 3,Red,20m 23/10/02 46 1.5 2.04 7.4 23.2 B')'J
26 3,Blue,20m 23/10/02 43 0.7 1.72 5.4 17 i i r -0
27 3,Black,20m 23/10/02 44 10.3 2.36 4.6 20.2 y.vo
28 4,Red,0m 23/10/02 97 5 0.01 0.6 31.8 '>.’0
29 4,B lue,0m 23/10/02 85 0.8 0.03 0.7 24.6 ICk)
30 4,B lack,0m 23/10/02 61 2 0.04 1.6 28.7 i-O
31 4 ,R edJ0m 23/10/02 74 1.5 0 30.8 20.1 1020
32 4 ,Blue,10m 23/10/02 58 3.2 0.01 32.5 26.3
33 4,B lack,10m 23/10/02 87 0.4 0.07 43.8 29.1 1070
34 4.Red,20m 23/10/02 41 1.7 0.41 7.4 20.6 6.^0
35 4,B lue,20m 23/10/02 43 3.3 0.67 10.4 20.2 i3 ro
36 4, Black, 20m 23/10/02 49 3 0.55 11.8 19.7 1W)0
A 3 J S ^ m 23/10/02 64 40.1 0.07 0.2 15.6 270
B 3,TS,7m, 23/10/02 41 13.9 1.52 1.6 21.2 200 B & D inixed up. Used in same order on 23rd but on 24th d  done by Marta so different order might ha
C 3,TS.15m 23/10/02 22 34 0.61 1.3 23.2 370
D 4,TS,2m 23/10/02 66 3 0.11 2 27.4 320
E 4,TS.7m, 23/10/02 39 52.7 0.07 2.9 21 7

G Small ZT _

H B Ig Z T 1
- I
S pectrom eter broke d ow n  - unable  to  com plete  ana lys is  o f Ortho*P



site I Ranger's Lodge

Sampling Date 08/01/03
Sampling Time 09:15

Analysis Date 08/01/03
Analysis Time 13:30

Ref Sample Position Date COD BOD TOC NO3-N NOj-N NH4*N Tot-P Orlho-P Cl pH Temp Volume
X Septic Tank 08/01/03 432 0.5 0.23 63.2 16.2 71 7.81 12.1 spot
1 I.Red.Om 08/01/03 Briste Briste Briste Briste Briste Briste Briste Briste Briste Briste Briste Bfiste
2 I.BIue.Om 08/01/03 0
3 1,Black. Om 08/01/03 0
4 1.Red,10m 08/01/03 42 2.9 0.02 9.8 1.21 13 7.73 11.4 160
5 1,Blue,10m 08/01/03 59 3 0.01 19 3,42 37 7.73 11.4 610
6 1.Black.10m 08/01/03 54 4.8 0.15 15.7 2.04 27 7.71 11.5 160
7 1.Red,20m 08/01/03 37 5.4 0,03 1,9 0.21 24 8.02 11.3 180
8 1,Blue,20m 08/01/03 49 12.4 0.02 4.1 0.91 17 7.79 11,4 400
9 1, Black,20m 08/01/03 Briste Briste Briste Briste Briste Briste Briste Briste Briste Briste Briste Briste
10 2,Red,0m 08/01/03 53 4.4 0.04 1.7 0.21 212 7.61 11,8 125
11 2,Blue,0m 08/01/03 46 12.3 0.44 2.8 0.24 34 7.82 12 55
12 2,Black,Om 08/01/03 0
13 2,Red,10m 08/01/03 68 0 0 5.8 0.05 40 7.77 11.7 240
14 2,Blue.10m 08/01/03 0
15 2,Black,10m 08/01/03 43 6.3 0 1.2 0,04 36 7.64 11.7 150
16 2,Red,20m 08/01/03 98 1 0.06 23.1 4,63 54 7.59 11.6 890
17 2,Blue,20m 08/01/03 106 0.2 0.03 30 3.29 50 7.68 11,8 1490
18 2.8 lack,20m 08/01/03 110 0.5 0.01 34.7 3.49 43 7.71 11.8 1620
19 3,Red,0m 08/01/03 125 1 0.09 19.4 0.9 45 7.77 11.9 360
20 3,Btue,0m 08/01/03 72 0.7 0.01 2.5 0,08 69 7.37 12 280
21 3,Black, Om 08/01/03 105 1,7 0.01 1.5 0.27 37 7,85 12.2 100
22 3,Red,10m 08/01/03 114 1.5 0.04 21.1 3.36 39 7.77 12 250
23 3,Blue,10m 08/01/03 104 0 0.01 49.9 6.64 36 7.75 12 1020
24 3,Black,10m 08/01/03 102 0.4 0.06 45.3 6.2 50 7.65 11.9 1135
25 3,Red,20m 08/01/03 54 13.7 0.84 7.9 3.15 32 7.62 12.2 450
26 3,Blue,20m 08/01/03 70 7,2 0.8 7.2 2.92 35 7.73 12.1 460
27 3,Black,20m 08/01/03 69 7,9 0.52 5.4 2.16 36 7.63 11,9 890
2B 4,Red,0m 08/01/03 111 2.6 0 1,3 0.23 62 7,86 12.1 130
29 4,Blue.0m 08/01/03 101 1.2 0 1.3 0.24 40 7.72 12.2 160
30 4,Black.0m 08/01/03 0
31 4,Red,10m 08/01/03 163 1.7 0.1 20.9 4,66 24 7.75 12 350
32 4.Blue,10m 08/01/03 82 9,8 2.04 10.4 2,35 23 7.73 11.6 610
33 4,Black,10m 08/01/03 92 1.5 0.21 23.3 3.24 26 7.68 11.6 1340
34 4, Red, 20m 08/01/03 64 14,6 0.08 1.3 1.8 12 7.88 11.8 35
35 4,Blue,20m 08/01/03 96 9.6 0.5 1.1 1.32 87 7.7 11.9 420
36 4,Blaek,20m 08/01/03 76 10.5 0.44 2.3 1,92 13 7.66 11.8 110
A 3.TS.2m 08/01/03 95 0,8 0.03 9.5 0,22 29 7.46 11.9 120
B 3,TS,7m, 08/01/03 77 0.8 0.2 7.3 0.23 33 7.48 11.8 90
C 3,TS,15m 08/01/03 72 0.2 0.04 4.5 0,38 28 5.75 11.8 80
D 4,TS,2m 08/01/03 55 0.7 0.01 1.9 0,05 22 7.52 11.8 35
E 4,TS.7m. 08/01/03 47 1,7 0 0.8 2,09 11 7.94 11.6 0
G Small ZT 08/01/03
H BIgZT 08/01/03



Site] Ranger's Lodge

Sampling Date 07/02/03
Sampling Time 08; 30

Analysis Dale 07/02/03
Analysis Time 13:00

Ref Sample Position Date COD BOD TOC NOj-N N02-N NHrN Tot-P Ortho-P Cl pH Temp 1 Volnmc|
X Septic Tank 07/02/03 294 0 0,19 57.1 10.42 64 7.83 20.1 comoosite
1 1,Red,Cm 07/02/03 Briste
2 1,Blue,0m 07/02/03 64 3.6 0,09 4 1 39 7.78 20.6 60
3 1,Black,Om 07/02/03 42 9.1 0.16 5.3 0.38 25 8.03 20-6 35
4 1,Red,10m 07/02/03 49 2.9 0.02 9.3 0.51 38 7.81 20.3 200
5 1,Blue,10m 07/02/03 57 2.3 0.02 13.7 1,68 27 7.76 20.2 500
6 1,Black,10m 07/02/03 68 10.1 0,18 10.9 1,49 30 7.64 20-3 240
7 1,Red,20m 07/02/03 0
8 1,Blue,20m 07/02/03 44 3.7 0.01 0 C.54 2 8.08 20.2 90
9 1,Black, 20m 07/02/03 Briste
10 2,Red,0m 07/02/03 0
11 2,Blue,0m 07/02/03 0
12 2,Black,Om 07/02/03 0
13 2.Red,10m 07/02/03 52 0 0.02 4.8 0.52 21 7.51 20.4 250
14 2,Blue,10m 07/02/03 0
15 2,Black,10m 07/02/03 50 6 2 0,01 0.6 0.44 24 7.74 19.8 180
16 2, Red,20m 07/02/03 92 0 0.03 27.8 2.39 30 7.75 20 1230
17 2,Blue. 20m 07/02/03 101 0 0.03 28.6 2.49 33 7.76 19.9 1490
IB 2,Black.20m 07/02/03 86 0 0.03 28.3 2.64 26 7,77 19.9 1690
19 3,Red.0m 07/02/03 88 0 0.04 15.3 2.27 33 7.65 20 270
20 3,Blue,0m 07/02/03 72 1.4 0.05 1,3 0,27 31 7.65 20 290
21 3,Black,0m 07/02/03 86 0 0.02 0.6 0,09 34 7.72 20 90
22 3, Red, 10m 07/02/03 226 0 0.02 24.7 2.77 32 7.68 19.8 260
23 3,Blue,10m 07/02/03 87 0 0.02 39.4 11.44 46 7.68 19.7 1050
24 3,Black,10m 07/02/03 128 0.3 0.03 40-4 11,7 47 7.65 19.8 1570
25 3,Red.20m 07/02/03 68 1.6 0.34 12.8 2.55 34 7.52 19.8 830
26 3,Blue.20m 07/02/03 84 4.3 0.22 10.5 2,09 35 7.69 19.8 1250
27 3,Black,20m 07/02/03 83 4 0.12 9.4 1,49 34 7,64 19.9 1610
28 4,Red,0m 07/02/03 143 0.7 0 1 0.48 37 7.88 20.1 80
29 4,Blue,0m 07/02/03 110 1.4 0.01 0.4 0.35 30 7.88 20.1 150
30 4,Black,Om 07/02/03 86 2.1 0.01 0 0.21 37 8,2 20.3 50
31 4,Red,10m 07/02/03 71 0.6 0.4 21.1 2,79 24 7.62 20.1 660
32 4,Blue.10m 07/02/03 85 0.9 0,02 22-4 2.7 25 7.58 20 620
33 4,Black.10m 07/02/03 78 0 0.02 25.6 3.8 27 7.67 20 1230
34 4,Red,20m 07/02/03 86 23,6 0.08 2.1 0.89 11.5 8,3 19.9 30
35 4,Blue,20m 07/02/03 55 5.2 0.1 1-3 1,01 5 7.81 20.1 80
36 4,Black,20m 07/02/03 0
A 3,TS,2m 07/02/03 97 0 0,34 8,4 0.13 25 7.43 20.2 200
B 3,TSj7m, 07/02/03 85 0 0,06 15.6 0.34 34 7,58 20.1 170
C 3,TS,15m 07/02/03 52 0 0 1.9 0.35 23 7.5 20 150
D 4,TS,2m 07/02/03 47 0 0.01 0.6 0.22 21 7,54 20 100
E 4,TS,7m, 07/02/03 48 13.4 0 0.1 0,11 10.5 7.56 20 70
G Small ZT 07/02AD3 92 0 0.01 0.7 0.57 22 7.97 20.3 120 FILTERED
H BIgZT 07/02/03 79 0 0 0.5 0.72 6 7.59 20.4 200 FILTERED



Site I Rangers Lodge

Sampiinq Date 20/02/03
Samptlnq Time 08:30

Analysis Date 20/02/03
Analysis Time 13:00

Ref Sample Position Date COD BOD TOC Tot-P Ortho-P Cl SO4 S pH Temp Volum''
X Septic Tank 2010210Z 334 3.2 0.18 69,1 13,68 60 7.82 18.5 Spot
1 I.Red.Om 20/02A53 Briste
2 1,Blue,0m 20/02A)3 92 6.1 0.09 5.5 0.82 16 6,84 19,2 40
3 1,Black,Cm 20/02A53 0
4 1,Red,10m 20/02/03 72 6.9 0.04 10.8 0,84 23 7,76 18.6 110
5 1,Blue,10m 20/02f0Z 60 1.6 0.02 24.3 3.76 28 7.82 18.6 320
8 1,Black,10m 20I02J03 77 12.9 0,19 13.9 2,06 24 7,84 18,2 230
7 1,Red,20m 20/02/03 0
8 1,Blue,20m 20/02A)3 63 5.9 0 1,8 0.88 0 8,09 18.5 130
9 1,Black,20m 20/02A)3 Briste
10 2,Red,0m 20I02J0Z 70 8 0.05 2,9 2.6 18 N/A N/A 20
11 2,Blue,0m 20/02/03 44 10,4 0.47 5,4 1.18 24 7.8 18.5 40
12 2,Biack^0m 20/02/03 0
13 2,Red,10m 20/02/03 50 0 0 10,6 1.03 27 7,75 18.1 110
14 2,Blue,10m 20/02AD3 0
15 2,Black,10m 20/02A)3 53 15,9 0 1,4 0.3 0 7.71 18.2 110
16 2,Red,20m 20/02/03 115 1.2 0.02 30,4 3.78 0 7.75 18,1 970
17 2,Blue,20m 20/02/03 107 1.3 0,02 32 4.28 22 7.71 18,2 1070
18 2,Black,20m 20/02/03 103 1,3 0.04 34 3.62 29 7,66 18.1 1190
19 3,Red,0m 20/02A53 90 1,5 0.06 13.5 2.03 28 7,69 18,7 150
20 3,Blud,0m 20/02/03 75 0.6 0.04 1,3 0.12 0 7,74 18.7 170
21 3,Black,0m 20I02/0Z 86 2.8 0.01 1 0.45 8 7,73 18,7 80
22
23

3,Red,10m 20/02A)3 119 1.5 0.03 23,6 3.24 20 7,82 18,7 150
3,Blue,10m 20/02/03 50 2.9 0.02 41.9 7.16 27 7.78 18,2 780

24 3,Black,10m 20/02A)3 122 1,1 0.03 22.6 7.72 30 7,75 18,1 1630
25 3,Red,20m 20/02/03 86 1.2 002 15.9 3.1 33 7,61 18,6 760
26 3,Blue,20m 20/02/03 75 3.4 0.09 16.7 3.22 28 7.69 184 1360
27 3,Black,20m 20/02/03 75 1,1 0.48 9.5 1,99 28 7.67 18.2 950
28 4,Red,0m 20/02A)3 120 1,1 0.01 0 0.17 39 7.82 18,4 80
29 4,Blue,0m 20/02A)3 107 1.8 0.01 0,2 2.45 27 7,75 186 110
30 4,Black,Om 20/02/03 93 3.9 0.01 0 1.26 27 7,95 18.9 45
31 4,Red.10m 20/02/03 81 4.5 0.42 19.9 3.4 25 7.73 18.3 300
32 4,Blue,10m 20/02/03 71 2,8 0,14 21.6 2,8 35 7.69 18.3 760
33 4,Black,10m 20/02/03 68 1.9 0.54 17.6 2,23 31 7.82 18.5 360
34 4,Red,20m 20/02A33 0
35 4,Blue,20m 20/02/03 0
36 4,Black,20m 20/02I0Z 0
A 3,TS,2m 20/02/03 92 0 0.06 11.3 0.26 33 7.55 18 450
B 3,TS.7m, 20/02AJ3 90 0 0.02 14.2 0.58 23 7.5 17.9 300
C 3,TS.15m 20/02A)3 82 2,4 0.08 0.4 0.46 26 7.5 17.9 270
D 4,TS,2m 20/02A)3 77 1,1 0 1.5 0,76 21 7.7 18.2 130
E 4.TS,7m, 20/02/03 71 15.7 0.04 0.2 0.31 18 7,58 18.3 80
G Small ZT 20/02/03 5.32 30
H BiqZT 20/02A)3 6,08 0



Sampling Date 06/03/03
Sampling Time 08:15

Analysis Date 06/03/03
Analysis Time 13:00

Ref Sample Position Date COD BOD TOC NO3-N NOj'N NHrN Tot-P Ortho-P pH Temp 1' 'ntnmn|
X Septic Tank 06/03/03 234 0 0.14 47,3 11 7.86 20.1 Composite
1 1,Red,Cm 06/03/03 Briste
2 I.Blue.Om 06/03/03 15
3 1,Bl3ck,0m 06/03/03 0
4 1.Red,10m 06/03/03 27 5,6 0.03 13.2 2.59 7.55 20,2 75
5 1,Blue,10m 06/03/03 47 3.4 0.02 26.3 4 7.76 20.9 280
6 1,Black,10m 06/03/03 44 10.4 0.12 14.4 1.64 7.65 20,8 163
7 1 .Red,20m 06/03/03 34 6.5 0.02 1.4 0.17 7.95 20.8 105
8 1.Blue,20m 06/03/03 44 9 0.02 0.8 0.31 7,93 20.8 298
9 1.Black,20m 06/03/03 Briste
10 2,Red,0m 06/03/03 39 7.4 0.05 3.2 0.09 8.12 21 55
11 2,Blue,0m 06/03/03 35 10.4 0.7 2.6 0.17 7.72 21 70
12 2,Black,Om 06/03/03 40 4.2 0.06 1.1 0.06 8.33 21.1 35
13 2,Red,10m 06/03/03 39 1.9 0.01 7.9 0.24 7.78 20.8 154
14 2, Blue,10m 06/03/03 0
15 2,Black,10m 06/03/03 10 14.2 0 1.6 0.15 7.49 20.8 140
16 2,Red,20m 06/03/03 84 1,5 0.03 34,2 3.19 7.65 20.6 857
17 2,Blue,20m 06/03/03 59 3,1 0.04 32 2.88 7.65 20.6 1029
18 2,Black,20m 06/03/03 65 0.7 0.04 33.6 2.94 7.65 20.6 1190
19 3,Red,0m 06/03/03 67 1,1 0.07 14.9 2.03 7.53 20.8 140
20 3,Blue,0m 06/03/03 49 0.9 0.06 3.6 0.11 7.65 20,8 186
21 3,Black,Om 06/03/03 33 0.7 0.03 2.6 0.31 7.76 208 163
22 3,Red,10m 06/03/03 72 3.2 0,06 27,1 2.48 7.71 20,7 490
23 3,Blue,10m 06/03/03 63 2.7 0,03 49.2 6.49 7.72 20,6 770
24 3,Black,10m 06/03/03 94 0 0.05 51,6 9.95 7.72 20.5 1423
25 3,Red,20m 06/03/03 56 6.1 0.44 24.7 3.2 7.45 20.5 717
26 3,Blue,20m 06/03/03 55 2,1 0.06 25.9 5.08 7.49 20.5 1400
27 3,Black,20m 06/03/03 51 3.3 0,03 22.3 3.53 7.56 20,4 928
28 4,Red,0m 06/03/03 76 3.5 0.03 0.5 0.17 7.59 20.7 105
29 4,Blue,0m 06/03/03 71 0.8 0.02 2.4 0.72 7.66 20.7 93
30 4,Black,Om 06/03/03 50 4 0 0,9 0.76 8.1 20.8 46
31 4,Red,10m 06/03/03 20 2.1 0.59 23.1 1.11 7,69 20.4 210
32 4,Blue,10m 06/03/03 47 0 1.01 21.8 0.98 7.73 20.5 263
33 4,Black,10m 06/03/03 29 0.1 0.59 24.3 2.06 7,75 20.4 630
34 4,Red,20m 06/03/03 25 21 0.03 2.1 3.76 7.34 20.5 60
35 4,Blue,20m 06/03/03 22 9.5 0.02 3.4 1.43 7.68 20.3 140
36 4,Black,20m 06/03/03 28 7.8 0.03 0.6 1.03 7.87 20.3 140
A 3,TS,2m 06/03/03 66 0 0.01 21.8 1.08 7.59 20.3 403
B 3,TS,7m, 06/03/03 91 2.2 0.1 9.4 0.37 7.39 20.1 210
C 3,TS,15m 06/03/03 29 0 0.21 1.3 0.96 7.7,39 20.2 280
D 4,TS,2m 06/03/03 23 0 0.03 2.8 0.21 7.47 20.2 140
E 4,TS,7m, 06/03/03 26 10.8 0.02 1.6 0.59 7.2 20.2 140
G Small ZT 06/03/03 0.78 N/A N/A 20
H Big ZT 06/03/03 1.44 7.2 20.2 35

1



S itel Ranger's L o d g i'

Sam piing Date 13/03/03
Sam pling Time 11:30

Analysis Date 13/03/03
Analysis Time 14:30

Rainfail

Ref Sam ple Position Date BOD COD COD TOC NO3-N NO , N NO2-N MO^-rJ NH,-N m h ,-n Ortho-P 0!tho -P Cl Cl S pH Temp 1 Volum e
X Septic Tank 13/03/03 71 205 217 0 0.45 0.14 0.06 41 38.9 5.18 6 40 45 7.32 19.1 Compos
1 1 ,Red,Om 13/03/03 Briste
2 I.BIue.Om 13/03/03
3 1,Black,Om 13/03/03
4 1,Red,10m 13/03/03
5 1,Blue.10m 13/03/03
6 1,Black,10m 13/03/03
7 1,Red,20m 13/03/03
8 1,Blue,20m 13/03/03
9 1,Black,20m 13/03/03 Briste

10 2,Red,0m 13/03/03
11 2,B lue,0m 13/03/03
12 2,B lack,0m 13/03/03
13 2,Red,10m 13/03/03
14 2 ,Blue,10m 13/03/03
15 2 ,Black,10m 13/03/03
16 2,Red,20m 13/03/03
17 2 ,Blue,20m 13/03/03
18 2,Black,20m 13/03/03
19 3,Red,0m 13/03/03 15 61 /lo.a 1.1 0  75 0.08 0.05 18.2 13,2 0,99 0,8 31 ■ 7,47 19.6 120
20 3,Btue,0m 13/03/03
21 3 ,Black,Om 13/03/03 7 38 3'i.r. 0 0.?7 0.04 <0 .0:3 1.6 o.r^7 0.42 -0,1 29 8.06 19.5 90
22 3 ,Red,10m 13/03/03 13 73 0,9 0,71 0.06 -0.03 25,1 23 2.41 1 • 30 37 7,88 19.3 133
23 3 ,Blue,10m 13/03/03
24 3,Black,10m 13/03/03 17 67 0 <0,23 0.03 -0 .03 43.1 30 2 5,55 30 7.53 18,9 1000
25 3,Red,20m 13/03/03 Q 38 p, j 0 0 1,^1 0.24 0.23 20.4 17 2,86 2 24 7.46 1.9 820
26 3,Blue,20m 13/03/03
27 3,Black,20m 13/03/03 5 32 29.2 1 3.4 0.6 O.GC 19,3 18.2 2,25 1 , 24 7,51 18,9 550
28 4,Red,0m
29 4,B lue,0m
30 4 ,Black,Om
31 4 ,Red,10m
32 4 ,Blue,10m
33 4 ,Black.10m
34 4 ,Red,20m
35 4 ,Blue,20m
36 4 ,Black,20m
A 3,TS,2m
B 3,TS,7m ,
C 3,TS,15m
D 4,TS,2m
E 4,TS,7m ,
G Small 2T
H B igZT



Site I Ranger s L o d ^
Rainfall

Sam pling Date 01/04/03 Analysis  Date 01/04/03
Sam pling Time 08:45 A nalys is  Time 12:45

Ref Sam ple Position Date COD NO3-N NO2-N NH4-N Tot-P Ortho-P Cl pH Tem p 1 VoIm'V'?!
X Septic Tank 01/04/03 188 0 0.14 48 6.28 42 8.33 2 0 .6 Composite
1 1 ,Red,Dm 01/04/03 Briste
2 1,B lue,0m 01/04/03 1 0
3 1,B lack,0m 01/04/03 1 0

4 1 ,Red,1 0 m 01/04/03 37 5.7 0.15 7 0,53 25 7.45 20.7 150
5 1,B lue,10m 01/04/03 33 0 0.04 28 3,68 26 7.64 20.7 470
6 1.B lack,10m 01/04/03 2 2 1 .8 0.18 8 0.84 2 0 7,47 20.9 190
7 1,Red,20m 01/04/03 40 1.5 0,17 0 1.13 32 7,38 2 0 .6 840
8 1 ,B lue,2 0 m 01/04/03 34 13,5 0,23 1 2 2.45 26 7.49 2 0 .6 1 0 2 0
9 1 ,B lack,2 0 m 01/04/03 Briste

1 0 2,R ed,0m 01/04/03 1 0
11 2,B lue,0m 01/04/03 43 8 .8 0 . 6 5 1 ,0 2 23 N/A N/A 2 0
1 2 2 ,Black,Om 01/04/03 0
13 2 ,Red,1 0 m 01/04/03 32 0 0.09 9 0.72 1 0 7.75 2 0 .8 150
14 2 ,B lue,1 0 m 01/04/03 0
15 2 ,B lack ,1 0 m 01/04/03 25 15.3 0 . 0 2 2 0.13 17 7,6 2 0 .8 160
16 2,R ed.20m 01/04/03 63 0 0 . 0 2 36 3.07 28 7.59 20.7 1 0 0 0
17 2 ,B lue,2 0 m 01/04/03 67 0 0 . 0 2 40 2,69 19 7.85 20.7 1 2 2 0
18 2 ,Black,2 0 m 01/04/03 6 8 0 0 . 0 2 46 2,62 17 7.86 20,7 1420
19 3,R ed,0m 01/04/03 39 1 ,6 0.07 14 1.46 25 7.43 20.7 170
2 0 3,B lue,0m 01/04/03 53 0 0.05 8 0.18 28 7,82 2 0 .8 300
21 3 ,Black,Om 01/04/03 21 1,3 0.03 0 0,26 27 7,98 2 0 .8 75
2 2 3,R ed,10m 01/04/03 52 2.7 0.05 23 1.55 26 7,96 2 0 .6 1 1 0
23 3,B lue,10m 01/04/03 64 6 .2 1.1 53 2.51 24 7.91 20.5 350
24 3,B lack,10m 01/04/03 80 0 . 6 0.42 48 4.81 28 7.93 2 0 .6 570
25 3 ,Red,20m 01/04/03 46 0 .2 0 .1 1 2 0 2.45 25 7.87 2 0 .6 270
26 3 ,Blue ,20m 01/04/03 46 3,2 0.07 23 2.79 28 8 .2 1 2 0 .6 2 0 0
27 3,Black,20m 01/04/03 41 0 0.14 2 0 1.91 28 8.18 20.7 690
28 4,R ed,0m 01/04/03 82 2 .1 0 2 0.54 36 8.33 21 1 0
29 4 ,B lue,0m 01/04/03 69 0 0 ,0 1 3 0 . 1 2 24 8,44 20.9 1 1 0
30 4 ,Black,Om 01/04/03 0
31 4 ,Red,10m 01/04/03 0
32 4 ,Blue,10m 01/04/03 43 5,7 0.25 16 0.48 2 2 8.29 2 0 ,8 2 1 0
33 4 ,B lack.10m 01/04/03 34 0 0 . 0 2 26 2.96 23 8,28 20.7 710
34 4 ,Red,20m 01/04/03 0
35 4,B lue,20m 01/04/03 0
36 4 ,Black,20m 01/04/03 0
A 3,TS ,2m 01/04/03 44 0 ,8 0,03 2 2 0.65 26 8 . 1 2 20,5 360
B 3,TS,7m , 01/04/03 18 5.9 0.14 2 0 .2 29 8.26 2 0 .6 40
C 3,TS ,15m 01/04/03 50 3.3 0.03 2 0,16 27 7.93 2 0 .6 180
D 4 ,TS ,2m 01/04/03 49 3 0 5 0 ,2 1 25 N/A N/A 2 0
E 4,TS,7m , 01/04/03 37 2 2 .8 0 .0 1 2 0 ,2 18 7.87 20.5 70
G Sm all rr 01/04/03 92 0 0 . 0 2 3 0 ,1 1 0 8 , 2 2 2 0 .6 85
H Big ZT 01/04/03 0



Site I Ranger's Lodge
Rainfall

Sampling Date 16/04/03 Analysis Date 16/04/03
Sampling Time 08:45 Analysis Time 12:30

Ref Sample Position Date COD NOa-N NOj-N NH4-N Tot-P Ortho-P •BLANK Cl pH Temp ‘/nhini''
X Septic TanK 16/04/03 296 0 0.15 61.7 6,67 6.5 85 7.9 25 comp
1 1,Red,Cm 16/04/03 Briste
2 I.BIue.Om 16/04/03 63 6.6 0.11 9 0.23 0,06 46 7.95 25.5 50
3 1,BlacK,0m 16/04/03 0
4 I.Red.lOm 16/04/03 35 4 0.6 9.4 0.32 0,15 46 7,78 25,1 75
S 1,Blue,10m 16/04/03 58 1.8 0.01 28,6 3.94 3.77 64 7.81 25 400
6 1,Black,10m 16/04/03 31 13,8 0.15 10.4 1.96 1.79 57 7.66 25,1 170
7 1,Red,20m 16/04/03 0
8 1.Blue,20m 16/04/03 46 4.6 0.96 5 0.74 0.57 46 7.69 25 220
9 1.Black,20m 16/04/03 Briste
10 2,Red,0m 16/04/03 15
11 2,Blue,0m 16/04/03 0
12 2,Black,Om 16/04/03 0
13 2,Red,10m 16/04/03 39 0 0.02 5.7 0.44 0.27 47 7.8 25,2 170
14 2,Blue,10m 16/04/03 5
15 2,Black,10m 16/04/03 30 18,8 0.01 0,7 0.07 -0,1 37 7.56 25,2 170
16 2,Red,20m 16/04/03 64 0 0.03 37,8 2.06 1.89 54 7.56 25.1 890
17 2,Blue,20m 16/04/03 65 0 0.02 33,2 222 2.05 57 7.54 25.1 970
18 2,Black,20m 16/04/03 60 0 0,05 35.7 1.98 1.81 61 7.58 25,1 1080
19 3,Red,0m 16/04/03 70 0 0,16 13,3 1.57 1.4 52 7.62 25 130
20 3,Blue,0m 16/04/03 54 0 0.05 4.3 0.24 0.07 44 7.71 25 100
21 3,Black,Om 16/04/03 46 0 0,03 0.7 0.12 -0.05 44 7.87 25.2 60
22
23

3,Red,10m 16/04/03 57 5.1 0.1 26,4 1,36 1,19 51 7.79 24.7 100
3,Blue,10m 16/04/03 68 0 0,43 49.2 2.53 2.36 60 7.63 24.8 700

24 3,Black,10m 16/04/03 60 0 0.01 44,1 3,47 3.3 59 7.64 24,8 730
25 3,Red,20m 16/04/03 55 46,4 ? 7,2 1,57 1.4 64 7.3 24.8 300
26 3,Blue.20m 16/04/03 69 55.7 0,91 8,6 1.78 1,61 70 7.38 24.7 400
27 3,Black,20m 16/04/03 58 35.3 0.79 17 1.19 1,02 61 7.57 24.8 670
28 4,Red,0m 16/04/03 0
29 4,Blue,0m 16/04/03 71 0.8 0 0.6 0.08 -0,09 43 7.87 25,1 70
30 4,Black,Om 16/04/03 Briste 2.9 0,03 1,3 1.67 1.5 46 N/A N/A 30
31 4,Red,10m 16/04/03 63 9,9 0.65 21.2 1.98 1.81 61 7,36 25 530
32 4,Blue,10m 16/04/03 58 11.9 0.55 16.7 0.31 0.14 57 7.47 24.9 400
33 4,Black,10m 16/04/03 74 0 0,05 23.5 1,86 1,69 62 7.62 25 640
34 4,Red,20m 16/04/03 0
35 4,Blue,20m 16/04/03 0
36 4,Black,20m 16/04/03 0
A 3JS,2m 16/04/03 5
B 3,TS,7m, 16/04/03 32 20.3 0,03 1.4 0.88 0.71 N/A N/A N/A 20
C 3,TS,15m 16/04/03 35 5.2 0,21 2.7 0.21 0.04 47 7.2B 25.1 330
D 4,TS,2m 16/04/03 33 1.5 0,01 1.9 0.14 -0,03 44 7.7 25.2 100
E 4.TS,7m, 16/04/03 26 31 0,11 1.9 0.01 -0.16 45 7,24 25.2 270
G Small ZT 16/04/03 0
H Big ZT 16/04/03 0



X
1
2
3
4
5
6
7
8
9

10
11
12
13
14
IS
18
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
A
B
C
D
E
G
H

Site  I Ranger's Lodge

S am pling  Date 29/04/03
S am pling  T im e 08:30

A na lys is  Date 29/04/03
A na lys is  Tim e 12:00

Sam ple P os ition Date NO3.N NO2-N NH4-N pH Temp
Septic Tank 24.9

1,Red,0m
1,Blue,Dm 11.1 0.53 0.4 7.36

1.Black,Cm
1,Red,10m 109 0.12 0.48 24.7
I.B Iue .iO m
1,Black,10m 7.22
1,Red,20m
1,Blue. 20m
1.Black.20m

2,Red,0m 0.31 0.18 24.7
2,B lue,0m 29/04/03

2,Black,Om
2,Red,10m 7.56
2,Blue,10m
2,B lack,10m 0.27 0.14
2,Red.20m 7.35
2, B lue, 20m 1.74
2,Black,20m 50 7.34 820

3,Red,0m 29/04/03 0.97 0.84
3,Blue,0m 29/04/03 0.08 33 7.46

3,B lack,0m
3,Red,10m

23.7
3,Black, 10m

29/04/03
0.03

3,Blue,20m 7.18
3.Black,20m 29/04/03 24.4

4,Red,0m
4,B lue,0m -0.04
4,B lack.0m 2.6 0.1

7.33
4,B lue,10m 35 0,21
4,B lack,10m 7.37 530
4,Red,20m
4,B lue,20m
4 ,Black,20m 

3,TS,2m 
3,TS,7m,
3,TS,1Sm
4,TS,2m 
4,TS,7m. 
Small 2T

Big 2T

16.5
0.14
0.15 0.02

24.9 
24.8 ■



site I Ranger's Lodge
Rainfall

Sampling Date 23/05/03 Analysis Date 23/05/03
Sampling Time 08:50 Analysis Time 13/30

Ref Sample Position Date COD NOj-N N02-N NHrN Tot-P Ortho-P Cl pH Temp
X Septic Tank 23/05/03 224 2.9 0.103 47.4 7,16 41,8 7.59 22,3 comp
1 1,Red,0m 23/05/03 Briste
2 1,Blue,0m 23/05/03 169 10 0.238 1.85 0.2 N/A 7,73 24.3 20
3 1,Black,Om 23/05/03 101 9.7 0.224 8.79 0.33 50,3 8,1 24 20
4 1,Red,10m 23/05/03 35 5.1 0.101 10.33 0.23 36,3 7,4 23,9 180
5 1,Blue,10m 23/05/03 95 1.9 0.039 42.2 3.05 42,1 7,45 23.8 300
6 1,Black,10m 23/05/03 37 7.7 0.324 13.22 1.78 41.6 7.38 23,8 200
7 1,Rcd,20m 23/05/03 30 4.4 0.046 2.49 0,42 30.1 7,46 24 500
8 1,Blue,20m 23/05/03 35 5.3 0,215 3.61 0,73 40,5 7.42 23.8 860
9 1,Black,20m 23/05/03 Briste
10 2,Red,0m 23/05/03 50 8.1 0.097 2.002 0,03 37,4 7.67 23.8 75
11 2,Blue,0m 23/05/03 29 7,4 0.395 2.51 0 34.5 7.37 23.7 120
12 2,Black,Om 23/05/03 48 5.8 0.126 1.01 N/A 33.3 N/A N/A 20
13 2,Red,10m 23/05/03 32 3.6 0-012 7,16 0.05 38.8 7.39 23.7 160
14 2,Blue,10m 23/05/03 46 9.6 N/A 8,82 N/A 38,4 N/A N/A 15
15 2,Black,10m 23/05/03 15 28.68 0.023 0.178 0.17 35 7.2 23.8 190
16 2,Red,20m 23/05/03 42 2.4 0.029 41 2.01 40,9 7.16 23.8 830
17 2,Blue,20m 23/05/03 48 2.9 0.029 47,8 1.7 45,5 7.43 23,7 690
18 2,Black,20m 23/05/03 38 2.6 0.011 47.6 1,55 45.6 7.44 23.8 760
19 3,Red,0m 23/05/03 64 4.9 0.12 9,33 0.8 43.2 7.28 23.5 80
20 3,Blue,0m 23/05/03 25 4.2 0.066 4,59 0.06 42 7,42 23.4 140
21 3,Black,Om 23/05/03 42 5.5 0.037 0,959 0 38 7,44 23,1 70
22 3,Red,10m 23/05/03 62 4.6 0.062 31.4 1.93 47.9 7,39 23,1 150
23 3,Blue,10m 23/05/03 71 4,5 0.026 55.2 5,62 51.5 7,41 23 470
24 3,Black,10m 23/05/03 68 2.2 0.037 44 4.82 36.6 7,35 22,8 1100
25 3,Red,20m 23/05/03 38 21.68 0.346 5.57 2.43 29.2 7.08 23,1 370
26 3,Blue,20m 23/05/03 32 30.03 0.105 1.02 1.58 27,8 7,15 23 620
27 3,Black,20m 23/05/03 24 35.23 0.314 6.79 0,98 32.3 7,31 22,8 550
28 4,Red,0m 23/05/03 68 6.7 0.023 0 0,04 398 7,62 22.8 70
29 4,Blue,0m 23/05/03 64 22 0.02 0,223 0,02 36.8 7.45 22.8 150
30 4,Black,0m 23/05/03 50 4 0.044 0.9367 0 37,4 7.64 22.9 70
31 4,Red,10m 23/05/03 50 3.8 0.115 25.2 5,04 36,8 7.15 21.7 400
32 4,Blue,10m 23/05/03 46 3 0.043 24 3,34 49.3 7,19 22 280
33 4,Black,10m 23/05/03 84 1.7 0.04 37.4 4,81 49.5 7.22 22.3 400
34 4,Red,20m 23/05/03 18 14 1 0.052 0,72 0,37 14.4 7,6 22.3 80
35 4,Blue,20m 23/05/03 26 7.3 0.036 0.06 0,56 12.3 7.52 22.5 180
36 4,Black,20m 23/05/03 31 8.1 0.046 0 0,76 12.8 7.52 22.6 120
A 3,TS,2m 23/05/03 30 21 0.27 1.58 0,08 20.3 7,08 23.1 280
B 3,TS,7m, 23/05/03 21 20.77 0.021 0,005 0,03 40 7,84 23.2 35
C 3,TS,15m 23/05/03 34 13.5 0.143 0,523 0,12 46,6 N/A N/A 400
0 4,TS,2m 23/05/03 26 7.2 0.042 1,553 0 40,7 7.47 23.1 100
E 4,TS,7m, 23/05/03 24 9.1 0.01 0,135 0 26 7.08 23.1 340
G Small 2T 23/05/03
H Big ZT 23/05/03



s ite  I R a n g e r’s Lo d g e
R ain fa ll

S a m p lin g  Date 06/06 /03 A n a ly s is  Date o s m i o z

S a m p lin g  T im e 08:50 A n a ly s is  T im e 13:00

Ref S a m p le  P o s itio n Date C O D N 0 2 -N N H ^ N T o t-P O rlh o -P Cl pH T em p V o lu m e
X S ep tic  T a n k 06/06 /03 630 11 4 05 1 10

19.30

5 ,06  
0 43  
12.92  
0 ,39  
0 .96

9.33

1.33

0 .1 6 3 72.3 >10 59 7,38 23.1 com p
1 I.R ed .O m 0 6 /06 /03 Briste
2 1,B lue,0m 06/06 /03 86 19.3 19.3 0.141 1,92 0 60 .2 7,54 22.5 75
3 1 ,B lack, Om 06/06 /03 0
4 I.R e d .lO m 06/06 /03 82 G.06 22.4 0 .149 15.4 0,38 40.6 7.43 22.7 140
5 1,B lu e ,10m 06/06 /03 153 0.43 1.9 0 .13 40.4 2,47 44.1 7.33 22.6 320
6 I.B Ia c k .lO m 06/06 /03 65 12.92 57 .2 0 .339 14 1,08 44.7 7.3 22.6 200
7 1 ,R ed ,20m 0 6 /06 /03 70 0 .3 9 I 71 0 .019 9 .23 0.75 37.5 7.41 22 .6 570
8 1,B lu e ,20m 06/06 /03 77 4 ,26 0 .299 11.5 0,97 40 7 2 3 22,6 850
9 1 ,B lack,20m 0 6 /06 /03 Briste

10 2,R ed ,0m 06/06 /03 85 41.3 0 .09 1 5 6 0,06 36 7.75 22.7 70
11 2 ,B lu e ,0m 0 6 /06 /03 0
12 2 ,Black,Om 0 6 /06 /03 0
13 2 ,R ed ,10m 0 6 /06 /03 64 0.94 8.8 0.22 40.8 7.49 22.5 140
14 2 ,B lue,10m 0 6 /06 /03 68 i8.5 17 /n 0 ,027 0.96 0.12 36.4 8.15 22.5 30
16 2 ,B lack.10m 06/06 /03 50 133 :w .03  

0 .2 /  
0  5«
0  70  
.3 43 
2 1,’. 
1,?.3 

14 fii
1 88 
n ' ) /

■5'T- fKi 
:Vi

1 r>?
4. / ( )  

0.34
?..n

0 ,03 0.746 0 0 8 30.9 7 28 22,7 140
16 2 ,R ed ,20m 06/06 /03 122 1.10 0.04 41 3,51 42,4 7.23 22,4 950
17 2 ,B lu e ,20m 06/06 /03 105 0 .0 5 46.3 2 .8 43.1 7.23 22,5 900
18 2 ,B lack,20m 06/06 /03 102 0 .80 0.03 43 .2 2.76 43,4 7.26 22,7 1020
19 3 ,R ed ,0m 0 6 /06 /03 93 15,2 0 .152 9.74 0,59 41.7 7.36 22,7 100
20 3 ,B lu e ,0m 0 6 /06 /03 107 0 .42 0 .193 5.31 0,36 43.5 7 4 3 22,7 90
21 3 ,Black,Om 06/06 /03 96 ').9 I 0 ,05 1-71 0,03 38,4 7.79 22,7 60
22 3 ,R ed ,10m 06/06 /03 118 0.1,7 0 .823 2 8 8 0,94 39,5 7.63 22,6 60
23 3 ,B lu e ,10m 0 6 /06 /03 77 /.4 3 0 .479 49 4,45 42.6 7.34 22,5 440
24 3 ,B lack ,10m 06/06 /03 98 0 .256 33.3 3,34 29.3 7.13 22,6 300
25 3 ,R ed ,20m 0 6 /06 /03 66 252 0 .055 6  81 1,25 31.6 7 .99 22,7 30
26 3,B lu e ,20m 0 6 /06 /03 53 159 0.051 0.8 1,66 26.2 7.61 22.7 60
27 3 ,B lack, 20m 0 6 /06 /03 62 158 0 .535 3.8 1,97 31.2 7.44 22,8 130
28 4 ,R ed ,0m 0 6 /06 /03 108 22.4 0,021 0 .062 7.84 22.8 60
29 4 .B iu e ,0m 06/06 /03 126 ,M 9 0 .019 0.67 7 .93 22,6 60
30 4 ,Black,Om 0 6 /06 /03 86 i>0.e 0 .329 2.31 8.2 22.9 30
31 4 ,R ed ,10m 06/06 /03 0
32 4 ,B lu e ,1 0 m 06/06 /03 145 0.12 15,1 7 .33 22.8 130
33 4 ,B lack ,10m 06/06 /03 137 1.5 0 .054 35.7 7 ,22 22.9 380
34 4 ,R ed ,20m 06/06 /03 72 12 0 .277 1,52 N/A N/A 20
35 4 ,Blue, 20m 06/06 /03 0
36 4 ,B lack,20m 06/06 /03 0
A 3 ,TS ,2m 06/06 /03 20
B 3 ,T S ,7m , 06/06 /03 69 90
C 3 ,T S ,15m 06/06 /03 15 60
D 4 ,T S ,2 m 0 6 /06 /03 23 70
E 4 ,T S ,7m , 0 6 /06 /03 176 60
G S m all Z"] 0 6 /06 /03 0 .02 100
H B Iq Z T 0 6 /06 /03 0 .07 100



X
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
A
B
C
D
E
G
H

bite  ] K a n g t r s  Looge

Sam plina Date 20/06/03
Sam plina Time 08:45

A nalysis D ate 20/06/03
A n atv sit Tim* 12.30

Rainrall

S am ple Posrtion NH4>N O rtho-P  -BLANK pH Temp
S ep tic  Tank

I.Red.Om

I.BIack.Om
1,Red.10m

1,Blue,20m

2,Black,0m
2,Red,10m

2,Black,10m
2,Red,20m -0.7

0.3
2,Black,20m

3.Red,1Qm
22.2
22.1

61
53

46.8
37.3

43
36

N/A
N/A

7.8
10.3

4,Red,20m
4,Blue.20m

4.Black.20m
3.TS.2m
3.TS,7m.
3,TS.15m
4,TS.2m 
4.TS.7m. 
Sm all ZT

B ig Z lL _ _

101
26

12.5
3.6



Sunplina Date 01/07/03
SampHno Time 09:CX)

A nalvsit O ite 01/07/03
Analv«l* Time 12:30

Ref Sample Position Date COD BOD TOC N03<N •BLANK NO2-N •BLANK NH4-N •BLANK Tol-P Ortho-P •BLANK Cl -BLANK pH Temp Vol-it,,-
X Septic Tank 01/07/03 7.1 0 5 0 21 0.08 41.3 34.4 0 14 7 47 60 39 comp
1 1,Red,0m 01/07/03 Brisie
2 I.BIue.Om 01/07/03 65 15.4 6.0 1.4 1.27 21.5 14 6 1.2 0 53 62 41 170
3 I.BIack.Om 01/07/03 399 23.6 17.2 1.2 1.07 17.5 10.6 0.74 007 34 13 90
4 1,Red,10m 01/07/03 30.1 13.2 6.6 0.26 0.13 21 1 14.2 1.01 0.34 39 18 150
5 1,Blue,10m 01/07/03 59 7.5 0.6 0.2 0.07 44.6 377 4,1 3.43 62 41 360
6 1,Black,10m 01/07/03 32,3 16.9 10.3 0.47 0.34 20.6 13.7 2.04 1.37 67 46 260
7 1,Red,20m 01/07/03 50 24.6 16.2 1.3 1.17 9.4 2.5 1.96 1.29 51 30 470
8 1,Blue,20m 01/07/03 303 36.5 29.9 1.6 1.47 11.3 44 2.29 1 62 65 44 530
9 1,Black,20m 01/07/03 Briste
10 2,Red,0m 01/07/03 41 16 9.4 1.5 1.37 10.6 3.7 0.69 0.02 61 40 60
11 2,Biue,0m 01/07/03 19 17,6 11 1.9 1.77 9.6 2.7 0.81 0.24 58 37 70
12 2,B>ack,0m 01/07/03 236 107 4.1 0.18 005 6 1 1.2 0.79 0 12 60 39 60
13 2,Red,10m 01/07/03 33 11 4 4 0.3 0.17 16.3 9.4 1 0,33 80 59 160
14 2,Blue,10m 01/07/03 203 25.3 18.7 1.5 1 37 11.6 4.7 0.66 •0,01 60 39 110
IS 2,Black,10m 01/07/03 12.2 24.9 18.3 1.1 0.97 6.4 1.5 0.65 -0.02 62 41 180
16 2,Red,20m 01/07/03 92 6 7 0 1 0 14 0.01 45 2 38 3 382 3,15 75 54 850
17 2,Blue,20m 01/07/03 61 7 0.4 0.3 0.17 47.9 41 3.71 3.04 79 58 730
IS 2,Black.20m 01/07/03 53 7 04 0 28 0.15 468 399 3,66 301 75 54 760
19 3,Red,0m 01/07/03 93 9,3 2.7 0.57 044 165 9.6 0.76 0.09 72 51 100
20 3,Blue,0m 01/07/03 50 11,1 4.5 0 51 036 12.5 5 6 0,62 0.15 60 39 130
21 3,Black,0m 01/07/03 26.1 13 6,4 0.26 0.13 11.6 4,7 1.36 0.69 66 45 60
22 3,Red,10m 01/07/03 47 15.9 9.3 1.5 1.37 34.7 27.0 1.46 0.79 70 57 210
23 3,Blue,10m 01/07/03 57 6.9 0.3 0.10 0.06 50.3 43.4 3.24 2.57 01 60 530
24 3,Black,10m 01/07/03 107 7.7 1.1 0.2 0.07 41.5 34.6 5.63 4.96 71 50 1610
25 3,Red,20m 01/07/03 60 12.7 6.1 0.55 0.42 17.8 10.9 4.46 3.81 52 31 700
26 3,Blue,20m 01/07/03 55.B 17.4 10.6 0.54 0.41 17.4 10.5 3.02 3.15 52 31 550
27 3,Black,20m 01/07/03 25 39.3 i2 ,7 1.7 1.57 10.1 3.2 2.13 1.46 60 39 290
28 4,Red,0m 01/07/03 53 11 4.4 0.2 0.07 9.3 2.4 1.21 0.54 65 44 60
29 4,Blue,0m 01/07/03 73 8.2 1.6 0.19 0.06 7.5 0.6 0.70 0,11 46 25 60
30 4.Black,0m 01/07/03 63 8.3 1.7 0.17 0.04 6.3 1.4 0.90 0.31 56 35 40
31 4.Red,10m 01/07/03 97 9.2 2.6 0.24 0.11 20.4 21.5 4.42 3.75 61 40 500
32 4,Blue,10m 01/07/03 38.6 10 3.4 0.33 0.2 22.9 16 1.71 1.04 70 49 370
33 4,Black,10m 01/07/03 72 7.4 0.6 0.19 0.06 34.6 27 7 4.04 3.37 80 59 620
34 4.Red.20m 01/07/03 42.0 13.3 6.7 0.16 0.05 9.3 2.4 1.72 1,05 31 10 140
35 4.Blue,20m 01/07/03 28 9.2 2.6 0.23 0 1 11 2 4 3 1 69 1.02 20 -1 440
36 4.Biack.20m 01/07/03 67 9 2.4 0.37 0.24 12 5 1 1.83 1.16 42 21 420
A 3,TS.2m 01/07/03
B 3.TS.7m. 01/07/03
C 3,TS.15m 01/07/03
D 4JS,2m 01/07/03
E 4,TS,7m, 01/07/03
G Small ZT 01/07/03
H Bio 2T 01/07/03



I Site! Ranger’s Lodge

Sampling Date 15/07/03
Sampling Time 08:45

Analysis Date 15/07/03
Analysis Time 12:00

Rainfall

Ref Sample Position Date COD BOD TOC NO3-N N02>N NHrN Tot-P Ortho-P Cl pH Temp
X Septic Tank 15/07/03 465 0 0.21 60,8 9,6 56 7,65 25,3 comp
1 I.Red.Om 15/07/03 Briste
2 I.BIue.Om 15/07/03 55,6 13.8 0,52 3.5 0.52 42 7.45 23.2 70
3 1,Black,Om 15/07/03 54.8 12,1 0,5 5.9 0.44 46 7.68 24.1 50
4 1, Red, 10m 15/07/03 31.4 8,8 0,25 8.5 0.26 40 761 24 65
5 1.Blue,10m 15/07/03 50,7 0 0,15 26.3 4.7 38 7,57 23.7 300
6 1,Black,10m 15/07/03 33.9 13,9 0,4 9,9 2.52 32 7.4 24 2 230
7 1,Red^20m 15/07/03 28.4 8,6 0,08 2 0,96 16 7.42 24 250
8 1.Blue,20m 15/07/03 84 10.1 0,31 5.6 0,85 32 7.39 29.9 640
9 1,Black,20m 15/07/03 Briste
10 2,Red,0m 15/07/03 0
11 2,B)ue,0m 15/07/03 0
12 2,Black,Om 15/07/03 0
13 2,Red,10m 15/07/03 32 1.2 0,3 10.3 0.24 37 7.51 24.5 190
14 2,Blue,10m 15/07/03 185 10.6 0.06 0.3 0.65 40 7.54 24.3 110
15 2,Black,10m 15/07/03 15 20.3 0.3 0,2 1.22 38 7.26 24,5 180
16 2,Red,20m 15/07/03 50.9 0 0,02 28.1 5,9 35 7,43 24.5 1020
17 2,Blue,20m 15/07/03 45,2 0 0.05 34,1 4,8 40 7.47 24,4 920
18 2,Black,20m 15/07/03 49 0 0.02 33.5 6.5 35 7.46 24.5 1060
19 3,Red,0m 15/07/03 54.7 2 0 48 7.7 0,59 45 8.05 25,1 35
20 3,Blue,0m 15/07/03 48.1 0.7 0.19 1.8 0,18 50 7.72 24,9 150
21 3.Black,Om 15/07/03 0
22 3,Red,10m 15/07/03 105 7,9 0.22 14.9 1.55 38 7,47 249 180
23 3,Blue.10m 15/07/03 104 0 0 27.1 6.1 43 7.54 24.6 630
24 3,Black,10m 15/07/03 180 0 0,29 25.9 6.3 35 7.27 24,7 1770
25 3,Red.20m 15/07/03 41.2 27.5 0,38 36 2.67 30 7.69 25 70
26 3,Blue,20m 15/07/03 31.9 20.8 0,3 0.9 2.6 29 7.39 24.9 220
27 3,Black,20m 15/07/03 33..2 12.1 0,39 6 1,54 29 7.48 24.9 380
28 4,Red,0m 15/07/03 0
29 4,Blue,0m 15/07/03 55,1 0 0,38 0.7 0,13 40 8.27 25.4 55
30 4,Black,Om 15/07/03 50.1 2-2 0,02 2.5 0,1 34 8.2 25.5 60
31 4,Red.10m 15/07/03 106 0 0,13 17.7 7,2 31 7,36 25.2 640
32 4,Blue,10m 15/07/03 150 0 0,17 14,1 3.7 37 7.35 25.2 500
33 4,Black,10m 15/07/03 144 0 0,09 24 6,8 40 7,44 25.2 770
34 4.Red,20m 15/07/03 24.5 5.1 0,03 0 0,88 6 7,81 25.2 90
35 4,Blue,20m 15/07/03 33.2 56 0.01 0 2.09 15 7.63 25.2 100
36 4,Black,20m 15/07/03 0
A 3,TS,2m 15/07/03
B 3,TS,7m. 15/07/03
C 3,TS,15m 15/07/03
D 4,TS,2m 15/07/03
E 4,TS,7m, 15/07/03
G Small ZT 15/07/03
H BIgZT 15/07/03



BACTERIA (cfu/100ml) DATE X 10 11 13 14
E. coli 
E. coli 
E. coli 
E. coli

17/10/02
13/03/03
15/05/03
28/08/03

530.000
189.000 
120,330

1,986,300 <10 <10 <10 <10
Enterococci 28/08/03 19,200 <20 <20 <20 <20
Faecal coliforms 28/08/03 1,732,900 <10 <10 <10 <10
Faecal Streptococci 
Faecal Streptococci 
Faecal Streptococci

17/10/02
13/03/03
15/05/03

1,300
26,020
8390

BACTERIA (Cfu/100ml) DATE X 19 20 22 23 25 26
E. coli 17/10/02 530,000 <10 <10 <10 310
E. coli 13/03/03 189,000 <100 <100 <100
E. coli 15/05/03 120,330 <2 <2 <2 <1
E. coli 28/08/03 1,986,300 <10 <10 <10 10
Enterococci 28/08/03 19,200 <20 <20 <20 <20
Faecal coliforms 28/08/03 1,732,900 <10 <10 <10 10
Faecal Streptococci 17/10/02 1,300 1780 <10 <10 <10
Faecal Streptococci 13/03/03 26,020 <100 <100 <100
Faecal Streptococci 15/05/03 8390 <2 <2 <2 <1

BACTERIA (cfu/IOOmI) DATE X 31 32 34 35
E. coli 
E. coli 
E, coli 
E. coli

17/10/02
13/03/03
15/05/03
28/08/03

530.000
189.000 
120,330

1,986,300 <10 <10 <10 <10
Enterococci 28/08/03 19,200 <20 <20 <20 <20
Faecal coliforms 28/08/03 1,732,900 <10 <10 <10 <10
Faecal Streptococci 
Faecal Streptococci 
Faecal Streptococci

17/10/02
13/03/03
15/05/03

1,300
26,020
8390



SITE 3: KIILLAVENY



Site [John Healy

Sampling Date 23/09/03

Sampling Time

Analysis Date

Analysis Time

NOS N02 NH4 Ortho-P Cl
1 Ref Date 1 Sample Position 1 COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH 1 VOL

X 23/09/03 Septic Tank 446 0.8 0,28 31 5,75 43 6.08 spot
Y 23/09/03 Puraflo 102 45,2 0,1 4.7 5,3 30 6.16 spot
1 23/09/03 1,Red,0m 73 51.4 2 1.3 6,4 61 6.13 490
2 23/09/03 1,Blue,0m 46 48.9 1,4 1.7 5,68 32 6.13 1050
3 23/09/03 1,Black,Om 52 63.1 0,4 0 0,61 35 6.42 80
4 23/09/03 1,Red,10m 85 20.1 0,3 0 0 62 7.43 50
5 23/09/03 1,Blue,10m - - - - - - - 0
6 23/09/03 1,Black,10m - - - - - . - 0
7 23/09/03 1,Red,20m - - - - - - - 0
8 23/09/03 1,Blue,20m - - - . - - - 0
9 23/09/03 1,Black,20m - - - . - _ _ 820
10 23/09/03 2,Red,0m 129 45.8 0.6 2,4 5.28 37 6.41 410
11 23/09/03 2,Blue,0m 45 42,6 0.3 0 2.17 22 6.53 90
12 23/09/03 2,Black,0m 71 58.1 0.08 0 0.04 58 6.52 0
13 23/09/03 2,Red,10m - - - - - - _ 0
14 23/09/03 2,Blue,10m - - - . - _ 0
15 23/09/03 2,Black,10m - - - . . _ 0
16 23/09/03 2,Red,20m - - - . - _ _ 0
17 23/09/03 2,Blue,20m - - - - - - 0
18 23/09/03 2,Black,20m - - - - - . _ 0
19 23/09/03 Right red front of sand 102 55 0.3 0 0 59 6.38 220
20 23/09/03 Right blue front of sand 51 44,9 0.3 0 0 53 6.38 350
21 23/09/03 Right black front of sand 65 22,3 0.08 0 0.07 21 6.91 130
22 23/09/03 Left red front of sand - - - - - _ _ _

23 23/09/03 Left blue front of sand - - - - _ _ _

24 23/09/03 Left black front of sand - - - - _ _ _

A 23/09/03 Left front sand filter 96 39,4 1.2 3,8 5.28 31 6.88 45
B 23/09/03 Middle front of sand filte r - 33,8 - 0 1.4 _ - 10
C 23/09/03 Right front of sand filte r - 39,4 - 0 _ 5
D 23/09/03 Right back of sand filter - - - - - _ 0
E 23/09/03 Middle back of sand filte r - - - - - _ _ 0
F 23/09/03 Left back of sand filter - 47,1 - 0,7 1.2 - - 5



Sampling Date 30/09/03

Sampling Time

Analysis Date

Analysis Time

N03 N02 NH4 Ortho-P Cl
1 Ref 1 Date 1 Sample Position 1 COD Until 1 Fll Until 1 Fil Until 1 Fil Until 1 Fll Until 1 Fil

X 30/09/03 Septic Tank 670 1.3 0 64 12.5 8.2 96 75 7.27 spot
Y 30/09/03 Puraflo 130 49.6 1.1 0 5.55 73 6.02 spot
1 30/09/03 1,Red,0m 169 48.6 0.4 0 7.5 68 5.26 400
2 30/09/03 1,Blue,0m 88 42.6 1.6 2.1 5.25 64 5.48 650
3 30/09/03 1,Black,Cm 108 50.8 0.1 0.8 1.14 65 6.35 80
4 30/09/03 1,Red,10m - - - - 40
5 30/09/03 1,Blue,10m - - - - _ 0
6 30/09/03 1,Black,10m - - - . _ 0
7 30/09/03 1,Red,20m - - - _ _ 0
8 30/09/03 1,Blue,20m - - - _ _ 0
9 30/09/03 1,Black,20m - - - . _ 0
10 30/09/03 2,Red,0m 114 40.5 0.2 2.1 5.4 61 5.82 420
11 30/09/03 2,Blue,0m 127 43.2 0.2 0 4.3 59 6.28 820
12 30/09/03 2,Black,Om 207 52.1 0.2 0 0.4 60 6.35 100
13 30/09/03 2,Red,10m - - - _ 0
14 30/09/03 2,Blue,10m - - _ 0
15 30/09/03 2,Black,10m - - . _ 0
16 30/09/03 2,Red,20m - - _ _ 0
17 30/09/03 2,Blue,20m - - _ 0
18 30/09/03 2,Black,20m - - _ 0
19 30/09/03 Right red front of sand 104 48.6 0.1 2.8 0 48 6.2 170
20 30/09/03 Right blue front of sand 70 52.6 0.5 2.4 0.06 64 6.15 310
21 30/09/03 Right black front of sand 98 31.4 0.1 2.3 0 44 6.85 110
22 30/09/03 Left red front of sand 183 17.3 0.31 0 0.26 24 7.02 60
23 30/09/03 Left blue front of sand 94 18.6 0.12 0 0 30 6.45 130
24 30/09/03 Left black front of sand 57 18 0.05 0 0 32 6.87 300
A 30/09/03 Left front sand filter 84 44.6 - 3.5 10.3 76 6.67 50
B 30/09/03 Middle front of sand filter 172 46.2 - 0 3.28 74 7.19 50
C 30/09/03 Right front of sand filter - - - - _ _ 0
D 30/09/03 Right back of sand filter - - - - _ _ 0
E 30/09/03 Middle back of sand filter - - - - . _ 0
F 30/09/03 Left back of sand filte r - - - - - . 0



Sampling Date 23/10/03

Sampling Time

Analysis Date

Analysis Time

N03 N02 NH4 Ortho-P Cl
Ref Date 1 Sample Position 1 COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH 1 1 VOL
X 23/10/03 Septic Tank 766 1.4 1 0.36 0.28 74.2 68.6 11.75 11 80 76 spot
Y 23/10/03 Puraflo 168 47.2 0.25 7.2 10.3 63 comp
1 23/10/03 1,Red,0m 60 61.8 0.9 3.5 10.6 75 510
2 23/10/03 1,Blue,0m 48 55 0.4 3.2 8 58 590
3 23/10/03 1,Black,Dm 55 53.2 0.05 1 0.73 55 130
4 23/10/03 1,Red,10m 47 8.3 0.08 0.8 0 3 110
5 23/10/03 1,Blue,10m - - - - . 0
6 23/10/03 1,Black,10m - - - - . 0
7 23/10/03 1,Red,20m - - - - - 0
8 23/10/03 1,Blue,20m - - - - - 0
9 23/10/03 1,Black,20m - - - - - 0
10 23/10/03 2,Red,Cm 123 56 0.5 2.4 10.1 63 480
11 23/10/03 2,Blue,0m 46 61.8 0.3 2.1 5,9 78 370
12 23/10/03 2,Black,0m 32 57.2 0.04 0 0 64 140
13 23/10/03 2,Red,10m - - . . - _ 0
14 23/10/03 2,Blue,10m - - - . . _ 0
15 23/10/03 2,Black,10m - - - - - _ 0
16 23/10/03 2,Red,20m 53 6.7 0.1 1.2 0.16 60 30
17 23/10/03 2,Blue,20m 57 9 0.07 2.5 0.23 61 30
18 23/10/03 2,Black,20m - - - - - _ 0
19 23/10/03 Right red front of sand 37 49 0.04 0 0 65 250
20 23/10/03 Right blue front of sand 34 47.9 0.04 0.9 0 55 380
21 23/10/03 Right black front of sand 30 42.1 0.04 2.3 0 46 180
22 23/10/03 Left red front of sand 33 33.1 0.06 0.8 0 37 30
23 23/10/03 Left blue front of sand 38 21 0.08 0.6 0 19 110
24 23/10/03 Left black front of sand 37 12.5 0.04 0 0 22 140
A 23/10/03 Left front sand filter - - - . - _ 0
B 23/10/03 Middle front of sand filter 145 52.5 0.34 3.5 3.98 48 50
C 23/10/03 Right front of sand filter 116 22 0.7 3.2 0 30 15
D 23/10/03 Right back of sand filter 136 51.5 0.42 3.8 8 84 35
E 23/10/03 Middle back of sand filter - - - . _ _ 0
F 23/10/03 Left back of sand filter 91 52.3 0.14 2.2 1.25

RF
58
6

50



Sampling Date 04/11/03

Sampling Time

Analysis Date

Analysis Time

NOS N02 NH4 Ortho-P Cl
1 Ref Date 1 Sample Position 1 COD Unfil 1 Fil Unfil 1 Fii Unfil 1 Fil Unfil 1 Fil Unfil 1 FII pH 1 1 VOL

X 04/11/03 Septic Tank 616 8.5 - 62.2 10.7 54 8.27 spot
Y 04/11/03 Puraflo 68 34.7 - 13.4 6.92 38 7.74 comp
1 04/11/03 1,Red,0m 79 51.9 1 6.8 8.82 48 6.2 480
2 04/11/03 1,Blue,0m 48 54.2 0.85 5.3 8.06 41 6.09 700
3 04/11/03 1,Black,Om 52 48.9 0.24 4.7 2.5 52 7.17 35
4 04/11/03 1,Red,10m 32 7.1 0.04 2.6 0.21 0 7.69 240
5 04/11/03 1,Blue,10m 32 7.5 0.04 3.5 0,23 5 7.54 300
6 04/11/03 1,Black,10m 61 7.7 0.02 2.8 0 0 7.36 420
7 04/11/03 1,Red,20m 69 10.1 0.02 3.1 0,3 12 7.54 80
8 04/11/03 1,Blue,20m - - - - - - - 0
9 04/11/03 1,Black,20m - - - . - - _ 0
10 04/11/03 2,Red,0m 57 57.3 0.11 3.8 7,4 58 6.61 140
11 04/11/03 2,Blue,0m 52 54.2 0.07 2.4 4,86 59 6.78 240
12 04/11/03 2,Black,0m 38 46.6 0.02 3.3 0.68 56 7.18 120
13 04/11/03 2,Red,10m - - - - - _ 0
14 04/11/03 2,Blue,10m 48 18 0.04 0.2 0.1 24 7.16 440
15 04/11/03 2,Black,10m - - - - - - _ 0
16 04/11/03 2,Red,20m 36 8,5 0.03 2.8 0.27 0 7.53 310
17 04/11/03 2,Blue,20m 40 11 0.01 1.7 0 6 7.54 340
18 04/11/03 2,Black,20m - - - - - - 0
19 04/11/03 Right red front of sand 0 54.5 - 0 0.23 50 7.16 300
20 04/11/03 Right blue front of sand 31 55.1 - 1.9 0.08 47 7.03 350
21 04/11/03 Right black front of sand 29 50.8 - 1 0.1 44 7.5 150
22 04/11/03 Left red front of sand 31 40.3 - 2,2 0 38 7.51 90
23 04/11/03 Left blue front of sand 32 39.6 - 1.6 0,02 20 7.14 190
24 04/11/03 Left black front of sand 40 34 - 2.2 0 30 7.5 300
A 04/11/03 Left front sand filter 109 45.9 - 5.5 5.74 23 7.36 50
B 04/11/03 Middle front of sand filter - 28.4 - 6.9 3.74 - _ 5
C 04/11/03 Right front of sand filter 71 28.6 - 3.5 2.82 35 7.92 60
D 04/11/03 Right back of sand filter - - - - - _ 0
E 04/11/03 Middle back of sand filter - - - - - _ _ 0
F 04/11/03 Left back of sand filter 119 37.6 - 10.5 3.2

RF
30
0

7.85 55



Site|John Healy

Sampling Date 19/11/03

Sampling Time

Analysis Date

Analysis Time

N03 N02 NH4 Ortho-P Cl
Ref Date 1 Sample Position 1 COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Until 1 Fil pH 1 1 VOL
X 19/11/03 Septic Tank 1086 1.1 5.8 0.35 0.55 73.4 57.2 11.18 7.64 82 71 spot
Y 19/11/03 Puraflo 350 45.8 0 0.1 10.64 57 spot
1 19/11/03 1,Red,Cm 57 52 0.18 0.1 7.86 50 410
2 19/11/03 1,Blue,Dm 45 45.4 0.1 0.4 6.58 48 290
3 19/11/03 1,Black,0m 40 47.6 0.03 1.8 3.64 42 35
4 19/11/03 1,Red,10m 35 2.7 0.02 0 0 4 450
5 19/11/03 1,Blue,10m 38 1.1 0 0 0 11 440
6 19/11/03 1,Black,10m 30 2.5 0 0 0 4 340
7 19/11/03 1,Red,20m 26 2.9 0 0 0 0 180
8 19/11/03 1,Blue,20m 6 2 0.03 1.3 0.79 4 240
9 19/11/03 1,Black,20m 23 2.6 0 0 0 0 390
10 19/11/03 2,Red,0m 48 54.8 0 0.2 6.38 51 210
11 19/11/03 2,Blue,0m 38 54.2 0 0.5 4.62 39 300
12 19/11/03 2,Black,0m 37 47,1 0 0 0.54 49 180
13 19/11/03 2,Red,10m - - - - _ _ 0
14 19/11/03 2,Blue,10m 46 3.8 0 0 1.23 10 570
15 19/11/03 2,Black,10m - - - - - _ 0
16 19/11/03 2,Red,20m 35 0.6 0.05 0 0 0 380
17 19/11/03 2,Blue,20m 55 3.5 0.02 0 0 0 510
18 19/11/03 2,Black,20m 37 5.6 0 0.5 0 4 30
19 19/11/03 Right red front of sand 30 53.3 0 0 1.8 47 420
20 19/11/03 Right blue front of sand 33 48.2 0.04 1.9 0.16 52 280
21 19/11/03 Right black front of sand 31 48.1 0 0 1.14 53 240
22 19/11/03 Left red front of sand - - - - - _ _

23 19/11/03 Left blue front of sand - - -

24 19/11/03 Left black front of sand - - - . - _

A 19/11/03 Left front sand filter 154 55.4 0.17 0 7.16 43 70
B 19/11/03 Middle front of sand filte r 483 55.2 0.1 1.5 2.82 15 35
C 19/11/03 Right front of sand filter 234 59.8 0.05 0.1 4.7 38 80
D 19/11/03 Right back of sand filter - - - . - -

E 19/11/03 Middle back of sand filte r - - - - _

F 19/11/03 Left back of sand filte r - - - - _ _



Site I John Healy

Analysis Date
1

Analysis Time

Sampling Date 09/12/03

Sampling Time

NOS N02 NH4 Ortho-P Cl
Ref Date 1 Sample Position 1 COD Unfit 1 Fil Unfil 1 Fil Unfll 1 Fil Unfil Fil Unfil 1 Fil pH 1 VOL
X 09/12/03 Septic Tank 804 29 2 6 778 664 7 72 636 100 81 7.8 spot
Y 09/12/03 Puraflo 154 55.5 5.6 7 74 83 5.95 spot
1 09/12/03 1,Red,Cm 65 654 0.5 5 42 64 5 73 530
2 09/12/03 1,Blue,0m 137 62 8 0.2 48 62 5.61 580
3 09/12/03 1,Black,Om 70 564 0 0 51 642 80
4 09/12/03 1,Red,10m - - - - - - 0
S 09/12/03 1,Blue,10m 96 1.7 0.3 0 12 7.03 300
6 09/12/03 1,Black,10m 112 1.4 0 0 13 7.07 280
7 09/12/03 1,Red,20m 78 2.5 0.1 1 81 18 7.06 140
8 09/12/03 1,Blue,20m 109 1.7 0 0 0 702 130
9 09/12/03 1,Black,20m 102 2.2 14 0 0 691 330
10 09/12/03 2,Red,0m 151 61.6 0 28 0 5.17 90
11 09/12/03 2,Blue,0m 146 54.6 1 0 49 63 240
12 09/12/03 2,Black,Om 81 53.2 1.7 0 46 6.71 90
13 09/12/03 2,Red,10m - - - - - - 0
14 09/12/03 2,Blue,10m 99 2 2.2 0 18 6.8 410
15 09/12/03 2,Black,10m - - - - - - 0
16 09/12/03 2,Red,20m 67 1 0 0 0 7.08 310
17 09/12/03 2,Blue,20m 52 2 5 0 0 0 696 430
18 09/12/03 2,Black,20m - - - - - - 0
19 09/12/03 Right red front of sand 26 50 3 0 0 42 6.75 190
20 09/12/03 Right blue front of sand 65 41.6 0.4 0 37 6.7 320
21 09/12/03 Right black front of sand 46 774 0.4 0 43 697 150
22 09/12/03 Left red front of sand - - - - - - -
23 09/12/03 Left blue front of sand - - - - - - -
24 09/12/03 Left black front of sand - - - - - - -
A 09/12/03 Left front sand filter 128 76 4 4.3 5 96 78 6.77 70
B 09/12/03 Middle front of sand filter 110 60 8 22 0 84 7.21 35
C 09/12/03 Right front of sand filter 116 65.2 1.7 2 46 69 7.07 50
D 09/12/03 Right back of sand filter 220 62.8 12 1 3.5 68 7.05 35
E 09/12/03 Middle back of sand filter - - - - - - 0
F 09/12/03 Left back of sand filter 97 60 0 3 16

RF
68
0

689 50



Site I John Healy

Sampling Date 17/12/03

Sampling Time

Analysis Date

Analysis Time

N03 N02 NH4 Ortho-P Cl
1 R e fH Date 1 Sample Position 1 COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH 1 1 VOL 1

X 17/12/03 Septic Tank 1393 2 17 03  0.46 120 83 8 32 8 48 159 116 7.16 spot
Y 17/12/03 Puraflo 356 538 003 3.9 7 42 87 5.57 comp
1 17/12/03 1,Red,Cm 86 62.2 0.03 1.7 701 68 5.27 470
2 17/12/03 1,Blue,Dm 63 42.4 001 0 6 24 70 5.15 480
3 17/12/03 1,Black,0m 51 54 0 0 0 60 603 60
4 17/12/03 1,Red,10m 67 79 0 0 0 9 68 35
5 17/12/03 1,Blue,10m 24 1.1 0 0 0 5 6.72 320
6 17/12/03 1,Black,10m 44 18 0 0 0 7 6.49 330
7 17/12/03 1,Red,20m 50 36 0 0 1 0 4 6.48 130
8 17/12/03 1,Blue,20m 104 16 0 0 0 6 6 44 140
9 17/12/03 1,Black,20m 57 2.5 0 0.4 0 7 628 330
10 17/12/03 2,Red,0m 63 58 0 o i 37 68 4.63 60
11 17/12/03 2,Blue,Cm 60 55 0 07 0 66 5.72 220
12 17/12/03 2,Black,0m 131 46 8 0.06 0 0 50 609 80
13 17/12/03 2,Red,10m - - - - - - - 0
14 17/12/03 2,Biue,10m 9 2.8 0.02 15 0 12 6.23 380
15 17/12/03 2,Black,10m - - - - - - - 0
16 17/12/03 2,Red,20m 56 2.5 0 0 0 0 6.39 330
17 17/12/03 2,Blue,20m 39 1.6 0.03 0 0 3 6.39 420
18 17/12/03 2,Black,20m - - - - - - - 0
19 17/12/03 Right red front of sand 59 50.5 0.01 03 0 60 6.06 200
20 17/12/03 Right blue front of sand 0 40.7 001 1.9 0 45 608 310
21 17/12/03 Right black front of sand 46 44.2 0 0.2 0 47 6 33 130
22 17/12/03 Left red front of sand - - - - - - - -
23 17/12/03 Left blue front of sand - - - - - - - -
24 17/12/03 Left black front of sand - - - - - - - -
A 17/12/03 Left front sand filter 313 62 6 0 02 0 6 88 81 81 35
B 17/12/03 Middle front of sand filter 350 60 0 04 1.4 2 82 70 70 40
C 17/12/03 Right front of sand filter 311 51 4 0.02 0 4 19 75 75 50
0 17/12/03 Right back of sand filter 328 61.2 0.13 0 603 79 79 35
E 17/12/03 Middle back of sand filter - - - - - - - 0
F 17/12/03 Left back of sand filter 400 61 0.15 0 508 81 81 50

RF 0



Site I John Healy

Sampling Date 09/01/04

Sampling Time 08:30

Analysis Date

Analysis Time

09/01/04

12:00

N03 N02 NH4 Ortho-P Cl
Ref Date Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL
X 09/01/04 Septic Tank 350 12.3 11.9 1.2 115 18.4 14.2 4 7 4  4.58 42 45 7.29 spot
Y 09/01/04 Puraflo 110 24 6 0.11 7.1 3 62 40 3.77 comp
1 09/01/04 1,Red,0m
2 09/01/04 1,Blue,0m
3 09/01/04 1,Black,Om
4 09/01/04 1,Red,10m
5 09/01/04 1,Blue,10m
6 09/01/04 1,Black,10m
7 09/01/04 1,Red,20m
8 09/01/04 1,Blue,20m
9 09/01/04 1,Black,20m
10 09/01/04 2,Red,0m
11 09/01/04 2,Blue,0m
12 09/01/04 2,Black,0m
13 09/01/04 2,Red,10m
14 09/01/04 2,Blue,10m
16 09/01/04 2,Black,10m
16 09/01/04 2,Red,20m
17 09/01/04 2,Blue,20m
18 09/01/04 2,Black,20m
19 09/01/04 Right red front of sand 45 36.2 007 0 0 57 6.72 440
20 09/01/04 Right blue front of sand 44 41.6 0 0 0 53 6.32 600
21 09/01/04 Right black front of sand 32 39.2 0.06 0 0 52 6.32 840
22 09/01/04 Left red front of sand
23 09/01/04 Left blue front of sand
24 09/01/04 Left black front of sand
A 09/01/04 Left front sand  filter 270 31.2 0 27 6 1 4 48 55 5 8 60
B 09/01/04 Middle front of sand filter 202 23 6 0.38 3.1 7.8 51 6.71 45
C 09/01/04 Right front of sand filter 188 19.2 0.18 2.1 4 86 50 7 06 40
D 09/01/04 Right back of sand filter 178 26.6 0.38 2 5 08 48 6 97 40
E 09/01/04 Middle back of sand filter 165 20 0.21 3 4 6 24 35 7.1 40
F 09/01/04 Left back of sand filter 179 23 6 0.13 0 5.8 49 698 60



S it^John Healy

Sampling Date 20/01/04

Sampling Time

Analysis Date

Analysis Time

20/01/04

N03 N02 NH4 Ortho-P Cl
Ref Date Sample Position COD Unfil 1 Fit Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL 1
X 20/01/04 Septic Tank 842 0.8 92 0 3  0.07 101 108 10.34 9.4 140 122 6 91 spot
Y 20/01/04 Puraflo 102 43.6 0 16 14 7 8 74 6 4 comp
1 20/01/04 1,Red,0m
2 20/01/04 1,Blue,0m
3 20/01/04 1,Black,Om
4 20/01/04 1,Red,10m
6 20/01/04 1,Blue,10m
6 20/01/04 1,Black,10m
7 20/01/04 1,Red,20m
8 20/01/04 1,Blue,20m
9 20/01/04 1,Black,20m
10 20/01/04 2,Red,0m
11 20/01/04 2,Blue,0m
12 20/01/04 2,Black,Om
13 20/01/04 2,Red,10m
14 20/01/04 2,Blue,10m
15 20/01/04 2,Black,10m
16 20/01/04 2,Red,20m
17 20/01/04 2,Blue,20m
18 20/01/04 2,Black,20m
19 20/01/04 Right red front of sand 45 40 4 0.09 0 0 58 6.35 140
20 20/01/04 Right blue front of sand 18 41 6 005 5 0 64 6.41 340
21 20/01/04 Right black front of sand 40 37.6 002 0 0 67 6 38 700
22 20/01/04 Left red front o f sand
23 20/01/04 Left blue front of sand
24 20/01/04 Left black front of sand
A 20/01/04 Left front sand filter 40
B 20/01/04 Middle front of sand filter 160 46.8 0.4 9 6.3 68 6.36 35
C 20/01/04 Right front o f sand filter 126 47 6 0.4 5 5 9 62 6.17 50
D 20/01/04 Right back o f sand filter 35
E 20/01/04 Middle back of sand filter
F 20/01/04 Left back of sand filter 104 43 2 0.05 0 5.13 65 6.19 50



Sampling Date 03/02/04

Sampling Time

Analysis Date

I "

Analysis Time

03/02/04

N03 N02 NH4 Ortho-P Cl
Ref Date Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fll Unfil 1 Fil Unfil 1 Fil pH VOL 1
X 03/02/04 Septic Tank 1.6 1.9 0.17 005 36 3 31.7 502 3.84 63 48 7 54 spot
Y 03/02/04 Puraflo 37 0.14 13.6 8 04 73 7 comp
1 03/02/04 1,Red,0m 80 37.6 0 1 9.7 9 36 77 5.71 520
2 03/02/04 1,Blue,0m 82 396 009 12.9 822 92 5 79 820
3 03/02/04 1,Black,Dm 70 41 6 002 7 1 0.5 83 6.41 130
4 03/02/04 1,Red,10m 67 0 9 0.02 6 0 14 7.15 80
5 03/02/04 1,Blue,10m 91 0.9 0 7.7 0 20 7.19 420
6 03/02/04 1,Black,10m 79 1 003 6 4 0 13 6 9 810
7 03/02/04 1,Red,20m 107 1.5 0 N/A 0 12 6 95 160
8 03/02/04 1,Blue,20m 91 0 9 0.02 N/A 0 4 6 85 500
9 03/02/04 1,Black,20m 74 0.3 0.13 N/A 0 12 683 850
10 03/02/04 2,Red,0m 111 37 6 0.07 10.4 6.3 72 6 4 210
11 03/02/04 2,Blue,0m 92 33.4 004 8 1 28 56 6.47 210
12 03/02/04 2,Black,Om 72 35.2 0.03 8 3 0 50 6 66 70
13 03/02/04 2,Red,10m 95 5.7 003 11.2 0 73 15 7.6 40
14 03/02/04 2,Blue,10m 53 11 0 6 8 0 4 6 68 400
16 03/02/04 2,Black,10m 0
16 03/02/04 2,Red,20m 32 0.7 0 7.1 0 4 6 98 470
17 03/02/04 2,Blue,20m 30 0.8 0.3 8.6 0 6 6.94 700
18 03/02/04 2,Black,20m 27 1.1 0 N/A 0 15 6 93 55
19 03/02/04 Right red front o f sand 57 36.4 0.02 6.5 0 08 73 6.66 250
20 03/02/04 Right blue front of sand 49 34 8 0 6 0 74 667 300
21 03/02/04 Right black front of sand 37 41 0 7.1 0 80 6.62 200
22 03/02/04 Left red front of sand
23 03/02/04 Left blue front of sand
24 03/02/04 Left black front of sand
A 03/02/04 Left front sand filter 258 40 6 0.21 6.5 7.4 70 6.29
B 03/02/04 Middle front of sand filter 200 41.8 0.19 5.8 7 22 90 6.63
C 03/02/04 Right front of sand filter 226 44 0.08 6 6 6 72 80 6.37
D 03/02/04 Right back o f sand filter
E 03/02/04 Middle back of sand filter
F 03/02/04 Left back of sand filter



Analysis Date 12/02/04
1

Analysis Time

Sampling Date 12/02/04

Sampling Time

N03 N02 NH4 Ortho-P Cl
Ref Date Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL 1
X 12/02/04 Septic Tank 748 0 8 42 87 spot
Y 12/02/04 Puraflo 260 27.8 10.8 6 92 42 comp
1 12/02/04 1,Red,0m 24 42.2 4 1 8 14 47 400
2 12/02/04 1,Blue,0m 48 36 8 7 9 4 82 28 300
3 12/02/04 1,Black,Om 29 236 4.2 0 92 19 190
4 12/02/04 1,Red,10m 36 0 2 2 0 27 7 460
5 12/02/04 1,Blue,10m 48 0 0 0 09 12 480
6 12/02/04 1,Black,10m 62 0 0 0 8 780
7 12/02/04 1,Red,20m 55 0 38 0 10 160
8 12/02/04 1,Blue,20m 41 0 0 0 14 6 610
9 12/02/04 1,Black,20m 58 0 0 0 26 7 600
10 12/02/04 2,Red,0m 71 10.4 34 20
11 12/02/04 2,Blue,0m 59 6 9 0 12 19 200
12 12/02/04 2,Black,Om 40 8.2 0 14 180
13 12/02/04 2,Red,10m 45 0.6 0 21 80
14 12/02/04 2,Blue,10m 52 0.8 0 12 440
15 12/02/04 2,Black,10m 37 0 9 25
16 12/02/04 2,Red,20m 33 0.4 0 8 530
17 12/02/04 2,Blue,20m 28 0 0 10 580
18 12/02/04 2,Black,20m 40 0 0 6 570
19 12/02/04 Right red front of sand 81 11.6 8 9 0 24 42 100
20 12/02/04 Right blue front of sand 63 4.8 8 1 0 21 350
21 12/02/04 Right black front of sand 39 3.9 3 9 0 28 280
22 12/02/04 Left red front of sand 0
23 12/02/04 Left blue front of sand 37 8.4 0.08 22 250
24 12/02/04 Left black front of sand 52 5.2 0 28 100
A 12/02/04 Left front sand filter 110 12.6 2 88 39 65
B 12/02/04 Middle front of sand filter 246 18.4 3.14 26 60
C 12/02/04 Right front o f sand filter 226 16.3 2 26 47 60
D 12/02/04 Right back of sand filter 358 19.7 6 12 63 50
E 12/02/04 Middle back of sand filter 246 22.1 2 94 19 55
F 12/02/04 Left back of sand filter 190 14.2 3 36 24 60



Sampling Date

Sampling T ime

19/02/04 Analysis Date 19/02/04

Analysis Time

N03 N02 NH4 Ortho-P Cl
Ref Date Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL 1
X 19/02/04 Septic Tank 692 1.8 28.4 10.8 64 7.35
Y 19/02/04 Puraflo 184 23.6 3 7 12.35 22 6 23
1 19/02/04 1,Red,0m 67 22 2 9 6.4 72 6 45 90
2 19/02/04 1,Blue,0m 83 19 8 0 0 9 22 6.82 70
3 19/02/04 1,Black,Om
4 19/02/04 1,Red,10m
5 19/02/04 1,Blue,10m 57 0 0 003 8 6.71 50
6 19/02/04 1,Black,10m 55 0 0 0 12 6.59 140
7 19/02/04 1,Red,20m 53 0 0 0 09 11 6 83 90
8 19/02/04 1,Blue,20m 0 0 0 4 6.77 410
9 19/02/04 1,Black,20m 42 0 0 0 7 6 61 450
10 19/02/04 2,Red,0m 19 7 0 8 2 1 28 6 42 0
11 19/02/04 2,Blue,0m 85 15 3 0 1.4 32 6 37 120
12 19/02/04 2,Black,0m 68 14.7 0 009 9 6.61 40
13 19/02/04 2,Red,10m
14 19/02/04 2,Blue,10m 72 0 0 0 10 6.38 270
16 19/02/04 2,Black,10m 71 24 1 0 0 14 6 49 100
16 19/02/04 2,Red,20m 48 0 0 0 10 6.71 400
17 19/02/04 2,Blue,20m 37 0 0 0 6 6.49 600
18 19/02/04 2,Black,20m 35 0 0 0 05 8 6 58 410
19 19/02/04 Right red front of sand 127 21.4 0 0 03 48 6.44 140
20 19/02/04 Right blue front of sand 55 10.1 0 0 54 6.61 50
21 19/02/04 Right black front of sand 40 18 0 0 12 23 6 39 60
22 19/02/04 Left red front o f sand 50 13.3 0 006 49 6.83 50
23 19/02/04 Left blue front of sand 42 7 0 0 09 31 6.79 40
24 19/02/04 Left black front of sand 39 0 0 0 30 6.56 45
A 19/02/04 Left front sand filter 158 47.4 48 12.2 58 6 34 30
B 19/02/04 Middle front of sand filter 348 28 8 2.6 8 6 17 64 300
C 19/02/04 Right front of sand filter 206 22.4 2.1 9 4 28 6.58 120
D 19/02/04 Right back of sand filter 224 40 4 3.5 9.8 63 320
E 19/02/04 Middle back of sand filter 254 37 6 0 7.4 40 6.65 120
F 19/02/04 Left back of sand filter 156 18 0 6 8 28 6.58 30



Site I John Healy

Sampling Date 27/02/04

Sampling Time

Analysis Date

Analysis Time

27I02I0A

N03 N02 NH4 Ortho-P Cl
Ref Date Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL 1
X 27/02/04 Septic Tank 826 2.8 0 23 736 18.4 96 6 91
Y 27/02/04 Puraflo 232 35 8 0 1 9 2 12.3 69 6 06
1 27/02/04 1,Red,0m 317 35.8 0.01 11.5 4.8 >250 6.76
2 27/02/04 1,Blue,Cm 235 42.2 0 7.2 4 84 222 6332
3 27/02/04 1,Black,Dm 226 37.2 0 6.8 0 44 57 6.53
4 27/02/04 1,Red,10m 142 14 2 0 6 003 0 7.32
S 27/02/04 1,Blue,10m 204 0 0 7 9 0 0 7.28
6 27/02/04 1,Black,10m 201 0 001 7 0 45 0 7.07
7 27/02/04 1,Red,20m 203 0 0 7.7 0014 0 7.13
8 27/02/04 1,Blue,20m 181 0 0 6 9 0.02 0 6.96
9 27/02/04 1,Black,20m 234 3 6 0 5 6 0 06 3 6.94
10 27/02/04 2,Red,0m
11 27/02/04 2,Blue,0m
12 27/02/04 2,Black,0m 214 0 0 5 3 0.04 30 6 73
13 27/02/04 2,Red,10m
14 27/02/04 2,Blue,10m 217 0 0 5.7 0 5 6.69
15 27/02/04 2,Black,10m
16 27/02/04 2,Red,20m 194 0 0 7.7 003 6 6 99
17 27/02/04 2,Blue,20m 190 1.8 0 7 0 4 6 96
18 27/02/04 2,Black,20m 197 1 0 66 0 0 6.88
19 27/02/04 Right red front of sand 189 52 0 7 5 0.02 75 6.61
20 27/02/04 Right blue front of sand 208 49.2 0 6 4 0 56 6.71
21 27/02/04 Right black front of sand 220 49.2 0 76 0 15 49 6 72
22 27/02/04 Left red front of sand
23 27/02/04 Left blue front of sand
24 27/02/04 Left black front of sand
A 27/02/04 Left front sand niter
B 27/02/04 Middle front of sand filter
C 27/02/04 Right front o f sand filter 148 52 003 6.1 9 48 73 6 69
D 27/02/04 Right back of sand filter
E 27/02/04 Middle back o f sand filter
F 27/02/04 Left back of sand filter



I Sitefjohn Healy

Sampling Date 18/03/04

Sampling Time

Analysis Date 
• -  -  
Analysis Time

18/03/04

N03 N02 NH4 Ortho-P Cl
Ref Date Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL 1
X 18/03/04 Septic Tank 892 16  0 0 563 8.2 80 80 7.86 spot
Y 18/03/04 Puraflo 370 63.4 0.06 2.8 8.9 85 6 8 spot
1 18/03/04 1,Red,0m 108 50 2 0.21 3.6 9 24 60 6.88 800
2 18/03/04 1,Blue,Cm 118 54 2 0.03 2 7 8 94 73 62 1200
3 18/03/04 1,Black,Om 154 398 0.03 1.3 0 44 6.78 200
4 18/03/04 1,Red,10m 166 0 0.1 1.1 0 0 7.34 800
S 18/03/04 1,Blue,10m 150 0 0.02 1.9 0 8 7.36 600
6 18/03/04 1,Black,10m 274 0 0 0 9 0 13 7.21 1000
7 18/03/04 1,Red,20m 94 0 1 003 1.7 0 3 7.27 400
8 18/03/04 1,Blue,20m 92 0 001 1.7 0 59 7.16 800
9 18/03/04 1,Black,20m 172 0 4 003 2 2 0 8 7.21 900
10 18/03/04 2,Red,0m 186 47 8 0.18 38 5 82 81 6.51 300
11 18/03/04 2,Blue,0m 122 41.2 0.01 2 9 1 13 75 6 6 400
12 18/03/04 2,Black,Om 188 23.2 0.02 0.3 0 34 6 9 250
13 18/03/04 2,Red,10m 196 0 0 2 9 0 69 2 7.48 100
14 18/03/04 2,Blue,10m 78 0 0 1.1 0 8 6.92 700
16 18/03/04 2,Black,10m 0
16 18/03/04 2,Red,20m 128 0 0.07 2.1 0 1 6 98 700
17 18/03/04 2,Blue,20m 218 0.1 002 35 0 0 7.26 1200
18 18/03/04 2,Black,20m 168 0.3 0.03 0 6 0 1 7.23 700
19 18/03/04 Right red front o f sand 94 43.6 0.01 0.8 0 82 7.1 100
20 18/03/04 Right blue front of sand 144 41.6 0.01 0.6 0 68 7.02 400
21 18/03/04 Right black front of sand 202 15.3 0 2.5 0 26 7,32 400
22 18/03/04 Left red front o f sand 242 47 0 0.6 0 81 706 400
23 18/03/04 Left blue front of sand 110 47.6 0 0 5 0 74 7 02 500
24 18/03/04 Left black front of sand 230 54.2 0 1.4 0 9 7.1 300
A 18/03/04 Left front sand filter 330 45 0.15 5.3 8 34 58 5.95
B 18/03/04 Middle front of sand filter
C 18/03/04 Right front of sand filter 378 48.4 0.04 2.3 9 64 58 6.09
D 18/03/04 Right back of sand filter 350 43.2 0.12 0 9 8 64 53 6.77

E 18/03/04 Middle back of sand filter 264 39.6 0.17 4.1 5 37 59 7
F 18/03/04 Left back of sand filter 352 35.2 0.08 2 5 25 58 6.44



Slte|John Healy

Date Reported 02 / 12/03

Sampling Time

I Ref I Sample Position | Conforms | E. coll | EnterococcI |
X Septic Tank 21 ,600,000 616,000 2,696
Y Puraflo 2,000 58 2
1 1,Red,Cm 1,298 <2 <2
2 1,Blue,Cm 1,534 <2 <2
3 1,Black,Cm 1,534 <3 <3
4 1,Red,10m 1,732 20 116
5 1,Blue,10m 182 <2 <4
6 1,Black,10m 3,972 2 2
7 1,Red,20m 3,466 <2 <2
8 1,Blue,20m 582 2 <2
9 1,Black,20m 6,200 12 4
10 2,Red,Cm
11 2, Blue,Cm
12 2,Black,Cm
13 2,Red,10m
14 2,Blue,10m
15 2,Black,10m
16 2,Red,20m
17 2,Blue,20m
18 2, Black,20m
19 Right red front of sand 2,092 <2 158
20 Right blue front of sand 28,600 <2 44
21 Right black front of sand 1, 034,000 <2 20
22 Left red front of sand
23 Left blue front of sand
24 Left black front of sand
A Left front sand filter
B Middle front of sand filter
C Right front of sand filter 3,464 26 13
D Right back of sand filter
E Middle back of sand filter
F Left back of sand filter

Faecal Conforms ]
760,000

72
<2
<2
<3
28
<2
2
<2
2
12

<2
<2
10

13



Site John Healy

Date Reported 11/04/03

Sampling Time

1 Ref 1 Sample Position 1 Coiiforms |1 E. coil
X Septic Tani< 4 , 110,000 24,190
Y Puraflo 5,480 710
1 1,Red,0m 170 <10
2 1,Blue,0m 240 <10
3 1,Blaci(,0m
4 1,Red,10m 70 <10
5 1,Blue,10m 130 <10
6 1,Blaci(,10m 20 <10
7 1,Red,20m 40 <10
8 1, Blue,20m 400 <10
9 1,Black,20m 260 <10
10 2,Red,0m
11 2,Blue,0m
12 2,Black,Om
13 2,Red,10m
14 2,Blue,10m
15 2,Black,10m
16 2,Red,20m
17 2,Blue,20m
18 2,Black,20m
19 Rigtit red front of sand 20 <10
20 Riglit blue front of sand 30 <10
21 Right black front of sand
22 Left red front of sand
23 Left blue front of sand
24 Left black front of sand
A Left front sand filter 4,570 810
B Middle front of sand filter
C Right front of sand filter 2,500 60

D Right back of sand filter
E Middle back of sand filter
F Left back of sand filter

?cocci I Faecal Coiiforms |



SITE 4: THREE WELLS



Site I Nicole Kavanagh

Sampling Date 23/09/03
Sampling Time

Analysis Date 
Analysis Time

Cl
1 Ref 1 Sample Position 1 COD 1 NOS N02 NH4 Ortho-P Unfiltered 1 Filtered pH 1 VOL

X Septic Tanl( 1351 19 1.72 55 8 35 103 61 7.65 comp
1 1,Red,0m - - - - - - - 0
2 I.BIue.Om - - - - - - - 0
3 1,Blacl(,0m - - - - - - - 0
4 1, Red, 10m - - - - - - - 0
5 1,Blue,10m - - - - - - - 5
6 1,Black,10m - - - - - - - 0
7 1,Red,20m - - - - - - - 0
8 1,Blue,20m - - - - - - - 0
9 1,Black,20m - - - - - - - 0
10 2,Red,0m - - - - - - - 0
11 2,Blue,0m - - - - - - - 0
12 2,Black,0m 44 6.3 0 36 0 0 53 6.63 90
13 2,Red,10m - - - - - - - 0
14 2,Blue,10m - - - - - - - 0
15 2,Black,10m - - - - - - - 0
16 2,Red,20m 119 7.5 0.2 0 0.37 5 - 30
17 2,Blue,20m - - - - - - - 0
18 2,Black,20m - - - - - - - 0
19 Right red front of sand 48 34 4 0 3 0 0 34 44 6,65 70
20 Right blue front of sand 57 4 1 0.05 0 0 24 6 55 100
21 Right black front of sand 35 3.4 0.03 0 0 6 6 83 100
22 Left red front of sand 64 1.5 0.02 0 0 9 6 93 70
23 Left blue front of sand - - - - - - - 0
24 Left black front of sand - - - - - - - 75
A Left front sand filter 394 1.5 0.47 15 1 71 63 7.42 100
B Middle front of sand filter - - - - - - - 0
C Right front of sand filter - - - - - - - 0
D Right back of sand filter 895 4 0.52 20 2.79 80 7.54 50
E Middle back of sand filter - - - - - - - 0
F Left back of sand filter - - - - - - - 0



Site Nicole Kavanagh

Sampiing Date 30/09/03
Sampling Time

Analysis Date
Analysis Time

Ortho-P Cl 1
1 Ref 1 Sample Position 1 COD 1 N03 1 N02 NH4 Unfiltered | Filtered Unfiltered | Filtered pH 1 VOL

X Septic Tank 1270 0 8 0 69 1 9 6 7 135 105 comp
1 1,Red,0m - - - - - - 0
2 I.BIue.Om - - - - - - 0
3 1,Black,Om - - - - - - 0
4 1,Red,10m - - - - - - 0
5 1,Blue,10m 104 12 5 0 05 0 6 0 14 60
6 1,Black,10m - - - - - - 0
7 1,Red,20m - - - - - - 0
8 1,Blue,20m - - - - - - 0
9 1,Black,20m - - - - - - 0
10 2,Red,0m 86 25 0 12 13 0 42 34 25
11 2,Blue,0m - - - - - - 0
12 2,Black,Om 155 5.2 0.08 1.9 0 55 70
13 2,Red,10m 78 7.2 0 09 0 0 28 60
14 2,Blue,10m - - - - - - 0
15 2,Black,10m - - - - - - 0
16 2,Red,20m - - - - - - 0
17 2,Blue,20m - - - - - - 0
18 2,Black,20m - - - - - - 0
19 Riglit red front of sand 103 3 0.08 13 0 27 19 90
20 Right blue front of sand - - - - - - 0
21 Right black front of sand 150 2 0 05 0.7 0.24 13 50
22 Left red front of sand 101 40.5 0 4 0 0.51 65 65

23 Left blue front of sand 124 7.1 0 04 19 0 16 90

24 Left black front of sand 83 3.7 0 0 9 0 12 80

A Left front sand filter 229 5 0.83 16.5 0.73 91 80

B Middle front of sand filter - - - - - - 0
C Right front of sand filter - - - - - - 0

D Right back of sand filter 366 1.4 0.35 32 8 3 96 106 60

E Mkldle back of sand filter - - - - - - 0

F Left back of sand filter - - - - - - 0



Site|Nicole Kavanaglî

Analysis Date
1

Analysis Time

Sampling Date 28/10/03

Sampling Time

NOS N02 NH4 Ortho-P Cl
Ref Date 1 Sample Position 1 COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH 1 1 VOL
X 28/10/03 Septic Tank 1692 4.3 04 0 7 0.18 711 64 6 167 8 5 132 64 8.53 Spot
1 28/10/03 1,Red,0m - - - - - - - 0
2 28/10/03 1,Blue,0m - - - - - - - 0
3 28/10/03 1,Black,Om - - - - - - - 0
4 28/10/03 1,Red,10m 60 7.6 004 2.2 1.01 18 7.83 35
5 28/10/03 1,Blue,10m 0 9.4 0 3.7 0 10 7.52 310
6 28/10/03 1,Black,10m 41 5 4 0.11 0.6 0 7 7.78 35
7 28/10/03 1,Red,20m 0 3.6 006 05 0 7 7.56 190
8 28/10/03 1,Blue,20m - - - - - - - 0
9 28/10/03 1,Black,20m - - - - - - - 0
10 28/10/03 2,Red,0m 2 10 001 0.2 0 49 734 120
11 28/10/03 2,Blue,0m 68 1.2 0.04 4,2 0 68 7.23 160
12 28/10/03 2,Black,Om 56 1.4 0.05 3.5 0 58 6.83 290
13 28/10/03 2,Red,10m 11 13.3 0.01 0 0 4 7.07 340
14 28/10/03 2,Blue,10m 29 78 0.03 1.6 0 10 7.23 80
15 28/10/03 2,Black,10m 43 3 1 0.06 0 0 11 7.43 60
16 28/10/03 2,Red,20m 27 9 006 1.4 0 6 7.66 190
17 28/10/03 2,Blue,20m 32 5.8 0 12 2 0.64 9 - 25
18 28/10/03 2,Black,20m 48 12 0.02 2.2 0 10 7.99 55
19 28/10/03 Right red front of sand 30 42 0.03 1.5 0 65 6.95 120
20 28/10/03 Right blue front of sand 0 14.1 0.05 0.2 0 22 68 280
21 28/10/03 Right black front of sand 48 8.5 0.02 0 0 12 697 210
22 28/10/03 Left red front of sand 30 1.5 003 0 0 8 7.16 270
23 28/10/03 Left blue front of sand 38 2 9 0.04 0.2 0 8 7.42 50
24 28/10/03 Left black front of sand 74 12 005 0.5 0 9 7.03 160
A 28/10/03 Left front sand filter 400 0.7 0.16 32.2 6 65 84 8 38 90
B 28/10/03 Middle front of sand filter - - - - - - - 0
C 28/10/03 Right front of sand filter - - - - - - - 0
D 28/10/03 Right back of sand filter 758 4 2 0.24 43.6 10.2 108 8 43 55
E 28/10/03 Middle back of sand filter - - - - - - - 0
F 28/10/03 Left back of sand filter - - - - - - - 0



Site]Nicole Kavanagh

Sampling Date 04/11/03

Sampling Time

Analysis Date
1

Analysis Time

N03 N02 NH4 Ortho-P Cl
Ref 1 Date 1 Sample Position 1 COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH 1 1 VOL
X 04/ 11/03 Septic Tank 1208 6 8 49.6 10.35 73 8.42 comp
1 04/11/03 1,Red,0m 132 19.3 19 0.11 12 - 15
2 04/11/03 1,Blue,0m - - - - - 0
3 04/ 11/03 1,Black,Om - - - - - 0
4 04/ 11/03 1, Red, 10m 61 12.7 1.3 0.46 3 8.27 30
5 04/ 11/03 1,Blue,10m 35 12.1 1 0 2 7.74 210
6 04/ 11/03 1,Black,10m 42 10.8 3 2 3 39 7 7.68 100
7 04/ 11/03 1.Red,20m 45 9.9 1.7 0 0 786 270
8 04/ 11/03 1,Blue,20m - - - - - - 0
9 04/ 11/03 1,Black,20m 29 21.5 1.2 0 9 7.17 500
10 04/ 11/03 2,Red,0m 69 22.6 9 4 0 62 8.14 40
11 04/ 11/03 2,Blue,0m - - - - - - 0
12 04/11/03 2,Black,Om 46 7.3 2 4 0 68 7.27 100
13 04/ 11/03 2,Red,10m 0 274 3.1 03 3 60 7.67 35
14 04/ 11/03 2,Blue,10m 43 10.2 1.2 0.67 12 7.72 400
15 04/ 11/03 2,Black,10m 38 13.1 14 0.22 0 7.57 170
16 04/ 11/03 2,Red,20m 49 20.4 0 6 0.23 4 7.75 160
17 04/11/03 2,Blue,20m 48 19 1.7 0.37 12 7.76 60
18 04/ 11/03 2,Black,20m - - - - - - 0
19 04/ 11/03 Right red front of sand 42 43.7 16 0.22 67 7 43 70
20 Right blue front of sand 36 22.8 14 0 24 7 04 170
21 Right black front of sand 50 14 1 0 12 8 7.63 270
22 Left red front of sand 37 9.7 0.1 0 14 8 8 35
23 Left blue front of sand - - - - - - 0
24 Left black front of sand - - - - - - 70
A Left front sand filter 340 7.8 20.1 1.84 46 8 4 5 70
B Middle front of sand filter 338 11.9 14.9 2 42 48 8 06 70
C Right front of sand filter - - - - - - 0
D Right back of sand filter 516 11.7 25.9 2 66 53 8.59 35
E Middle back of sand filter 260 27.9 1.9 0.28 25 8 71 40
F Left back of sand filter - - - - - 0 0



Site I Nicole Kavana^

Sampling Date 19/11/03

Sampling Time

Analysis Date

Analysis Time

N03 N02 NH4 Ortho-P Cl
1 Ref Date 1 Sample Position 1 COD Unfil 1 Fll Unfil i Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH 1 1 VOL

X 19/11/03 Septic Tank 807 0.5 0 5 0,33 0 15 19 8 21 10,22 8,82 57 44 comp
1 19/11/03 1,Red,0m 72 21.5 >1 115 0 33 770
2 19/11/03 1,Blue,Dm 92 13.1 >1 11,1 0 59 60
3 19/11/03 1,Black,Om 87 1.4 0.24 15 9 0 68 130
4 19/11/03 1, Red, 10m 56 72 0,1 0 0 5 370
5 19/11/03 1,Blue,10m 45 3 0,45 06 0 14 1000
6 19/11/03 1,Black,10m 46 5.2 0,25 1,1 0 18 1050
7 19/11/03 1,Red,20m 12 4.7 0.04 0 0 5 830
8 19/11/03 1,Blue,20m 37 15.3 0 0 0 8 580
9 19/11/03 1,Black,20m 33 3,2 0 1 0 9 1020
10 19/11/03 2,Red,0m 41 10 0.03 1,7 003 54 140
11 19/11/03 2,Blue,0m 67 193 0.6 17,2 0 41 820
12 19/11/03 2,Black,Om 34 15 0.06 4,5 0 24 690
13 19/11/03 2,Red,10m 26 14.1 0.01 0 0,86 3 340
14 19/11/03 2,Blue,10m 32 6.2 0 0 0 57 10 680
15 19/11/03 2,Black,10m 33 84 0 0 0 8 740
16 19/11/03 2,Red,20m 34 9.8 0 0 0,85 1 200
17 19/11/03 2,Blue,20m 24 12 0 0,5 1,19 8 460
18 19/11/03 2,Black,20m 13 2.4 0 0,8 1,15 0 400
19 19/11/03 Right red front of sand 34 21.7 0 0 0 25 870
20 Right blue front of sand 20 18.2 0.06 0 0 24 680
21 Right black front of sand 3 15.1 0 0 0 19 1070
22 Left red front of sand - - - - - - -
23 Left blue front of sand - - - - - - -
24 Left black front of sand - - - - - - -
A Left front sand filter 362 3.2 0.38 16 3 2,87 37 70
B Middle front of sand filter 124 10.4 007 11,4 2 04 35 70
C Right front of sand filter 164 14 1 0.12 0 33 Flooded
D Right back of sand filter 291 2 0,09 21 9 3 7 65 70
E Middle back of sand filter 128 14,9 0,35 67 0 39 60
F Left back of sand filter 66 17.8 0 1 2,2 0 38 Flooded



Site!Nicole Kavanagh

Sampling Date 09/12/03

Sampling Time

Analysis Date

Analysis Time

N03 N02 NH4 Ortho-P Cl
Ref Date 1 Sample Position 1 COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil Fil Unfil 1 Fil pH 1 1 VOL
X 09/12/03 Septic Tank 1434 2.6 3.5 49.3 44.7 5.04 2.36 85 54 7.7 comp
1 09/12/03 1,Red,0m 69 1.1 9.3 1.22 15 6.8 130
2 09/12/03 1,Blue,0m 67 15.1 69 2.4 38 7.17 530
3 09/12/03 1,Black,Om 76 3.2 11.2 0 52 699 520
4 09/12/03 1, Red, 10m 50 4,5 89 0 0 7.31 470
5 09/12/03 1,Blue,10m 45 3.1 3 2 0 0 7.17 1200
6 09/12/03 1,Black,10m 37 32 2 5 0 0 7.18 1750
7 09/12/03 1,Red,20m 48 1.6 2 0 0 699 740
8 09/12/03 1,Blue,20m 50 15 8 22 3 0 0 6.68 1350
9 09/12/03 1,Black,20m 37 4,5 0 0 0 6 67 1750
10 09/12/03 2,Red,0m - - - - - - 0
11 09/12/03 2,Blue,0m 58 32.1 128 0 21 6.96 700
12 09/12/03 2,Black,Om 41 5.3 1.1 0 11 6.6 820
13 09/12/03 2,Red,10m 36 22.4 6 0 0 6 75 300
14 09/12/03 2,Blue,10m 41 5.2 1.4 0 0 6.89 700
15 09/12/03 2,Black,10m 75 7.1 17.7 0 0 7.03 970
16 09/12/03 2,Red,20m 39 6.5 0.5 0 0 7.09 35
17 09/12/03 2,Blue,20m 45 15.1 0 0 0 7.08 370
18 09/12/03 2,Black,20m 42 2.4 0 0 0 7 68 470
19 09/12/03 Right red front of sand 76 169 0 0 13 7.04 1100
20 09/12/03 Right blue front of sand 43 165 0 0 19 7.03 1000
21 09/12/03 Right black front of sand 49 14 0 0 13 6.85 2050
22 09/12/03 Left red front of sand - - - - - - -
23 09/12/03 Left blue front of sand - - - - - - -
24 Left black front of sand - - - - - - -
A Left front sand filter - - - - - - 0
B Middle front of sand filter 150 52 2 4 7 0 30 7.9 70
C Right front of sand filter - - - - - 0
D Right back of sand filter 496 3.4 18 0 57 8.26 70
E Middle back of sand filter - - - - - 0
F Left back of sand filter - - - - - 0



Site I Nicole Kavanagh

Sampling Date 16/12/03

Sampling Time

Analysis Date

Analysis Time

NOS N02 NH4 Ortho-P Cl
Ref Date 1 Sample Position 1 COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil Fil Unfil 1 Fil pH 1 1 VOL
X 16/12/02 Septic Tank 1033 16 09 0.56 037 34.2 33.3 3.04 3.21 63 60 7.17 comp
1 16/12/02 1,Red,0m 97 40 6 0.73 1.5 0 22 6.01 35
2 16/12/02 1,Blue,Cm 106 14.3 0.73 1.3 0 30 663 65
3 16/12/02 1,Black,Om 41 2.2 026 5 3 0 50 6.28 190
4 16/12/02 1, Red, 10m 17 5.5 0.12 0 0 7 6.48 230
5 16/12/02 1,Blue,10m 42 2.9 0.15 0 0 11 6.32 850
6 16/12/02 1,Black,10m 129 2 0.15 0 0 6 64 1290
7 16/12/02 1,Red,20m 100 3.9 0 13 0 0 12 6.26 550
8 16/12/02 1,Blue,20m 80 9 0 13 0 0 15 5.96 700
9 16/12/02 1,Black,20m 0 2.1 0.12 0 0 10 5.53 1420
10 16/12/02 2,Red,0m 2 27 1 087 0 0 33 6 33 110
11 16/12/02 2,Blue,0m 19 50.1 1.21 5.8 0 3 6 22 230
12 16/12/02 2,Black,Om 61 3.2 0 18 0 0 9 6.22 340
13 16/12/02 2,Red,10m 44 289 0 1 0.3 0 5 597 290
14 16/12/02 2,Blue,10m 0 7 3 0.13 3 5 0 3 6 12 250
15 16/12/02 2,Black,10m 37 13 0.17 05 0 9 6.16 330
16 16/12/02 2,Red,20m 90 158 0.13 1.8 0 12 6.45 180
17 16/12/02 2,Blue,20m 9 17 1 0.11 1.6 0 5 6 3 140
18 16/12/02 2,Black,20m 49 3.4 009 0 7 0 7 6 73 180
19 16/12/02 Right red front of sand 112 13.9 0 12 0 19 6.71 120
20 Right blue front of sand 0 7 0 0.9 0 23 6 46 380
21 Right black front of sand 32 12.7 0 16 0 22 6.22 760
22 Left red front of sand - - - - - - - -
23 Left blue front of sand - - - - - - - -
24 Left black front of sand - - - - - - - -
A Left front sand filter - - - - - - - 0
B Middle front of sand filter - - - - - - - 0
C Right front of sand filter 246 8.8 0.03 5 0 23 7.13 70
D Right back of sand filter - - - - - - - 0
E Middle back of sand filter - - - - - - - 0

F Left back of sand filter - - - - - - - 0



Site I Nicole Kavanagh

Sampling Date 09/01/04

Sampling Time 09:00

Analysis Date

Analysis Time

09/01/04

12:00

NOB N02 NH4 Ortho-P Cl
Ref Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL
X 09/01/04 Septic Tank 580 1 8  0,6 0.42 0 265 24.1 3.2 2.26 56 48 7 42 comp
1 1,Red,0m
2 1,Blue,0m
3 1,Black,Om
4 1,Red,10m
5 1,Blue,10m
6 1,Black,10m
7 1,Red,20m
8 1,Blue,20m
9 1,Black,20m
10 2,Red,0m
11 2,Blue,0m
12 2,Black,Om
13 2,Red,10m
14 2,Blue,10m
16 2,Black,10m
16 2,Red,20m
17 2,Blue,20m
18 2,Black,20m
19 Right red front o f sand 82 12.5 0 73 2.2 0 23 6.63 1070
20 Right blue front of sand 43 12 8 0.18 0 0 18 6 58 1000
21 Right black front of sand 66 6 6 0.43 0 0 19 6.44 1630
22 Left red front o f sand
23 Left blue front o f sand
24 Left black front of sand
A Left front sand filter 630 0,7 0.4 202 5 38 35 N/A 25
B Middle front of sand niter 348 0,2 0.32 14 0 31 7.72 70
C Right front of sand filter 320 13 0 2 12.6 0 29 7.51 60
D Right back of sand filter 15
E Middle back o f sand filter 226 0.9 0.13 2.3 0 18 7.95 50
F Left back of sand filter 244 1,8 0.14 8 8 0 18 7.56 60



Site]Nicole Kavana^

Sampling Date  20/01 /04

Sampling Time j  09:00

Analysis Date

Analysis Time

20/01/04

12:00

N03 N02 NH4 Ortho-P Cl
Ref Date Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL
X 20/01/03 Septic Tank 540 11 0.9 0.22 0.09 25 28 3 55 2 .82 62 58 6.96 comp
1 1,Red,Dm
2 1,Blue,0m
3 1,Black,Om
4 1,Red,10m
5 1,Blue,10m
6 1,Black,10m
7 1,Red,20m
8 1,Blue,20m
9 1,Black,20m
10 2,Red,0m
11 2,Blue,0m
12 2,Black,Om
13 2,Red,10m
14 2,Blue,10m
16 2,Black,10m
16 2,Red,20m
17 2,Blue,20m
18 2,Black,20m
19 Right red front o f sand 57 5.1 0.24 19 0 41 6 68 1350
20 Right blue front of sand 63 5.6 0.06 0 0 26 6 63 1650
21 Right black front of sand 40 4.1 0.26 0 0 24 6.56 2000
22 Left red front of sand
23 Left blue front o f sand
24 Left black front of sand
A Left front sand filter 370 0 4 0.18 42 2 26 59 693 70
B Middle front of sand filter 290 0 2 0.1 50 1 04 45 7.09 flooded
C Right front o f sand filter 310 0 006 39 0 23 41 7.11 flooded
D Right back of sand filter 70
E Middle back o f sand filter 240 0.7 0.02 39 0 07 36 7.19 flooded
F Left back of sand filter 230 0.1 0.06 22 0 27 28 7.11 flooded



Site| Nicole Kavanagh

Sampling Date 03/02/04

Sampling Time 09:00

Analysis Date 03/02/04r
Analysis Time 12:00

N03 N02 NH4 Ortho-P Cl
Ref Date Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL
X 03/02/04 Septic Tank 1238 2 2.3 0,45 021 53 1 446 822 564 103 76 7 59
1 03/02/04 1,Red,0m 87 19 0.04 5 9 0 62 6 78 70
2 03/02/04 1,Blue,0m 0 0
3 03/02/04 1,Black,Om 36 102 0.11 4.7 0 41 7,11 130
4 03/02/04 1,Red,10m 45 406 0 5 9 0 15 7,31 270
5 03/02/04 1,Blue,10m 44 9 6 004 7 0 27 7,13 190
6 03/02/04 1,Black,10m 58 3 6 0 5 0 21 7,2 800
7 03/02/04 1,Red,20m 50 6.5 0 N/A 0 18 686
8 03/02/04 1,Blue,20m 65 8 3 0 N/A 0 20 6 88
9 03/02/04 1,Black,20m 85 2.3 0 N/A 0 21 6 35
10 03/02/04 2,Red,0m 47 85 9 005 79 0 32 6,86
11 03/02/04 2,Blue,0m 67 91.8 0,59 5,3 0 37 6,47
12 03/02/04 2,Black,0m 50 114 0.22 6 3 0 44 6,8
13 03/02/04 2,Red,10m 74 686 0 06 5 4 0 34 6,61
14 03/02/04 2,Blue,10m 49 4 7 0 86 0 12 6,77
16 03/02/04 2,Black,10m 49 156 003 6,8 0 15 6,93
16 03/02/04 2,Red,20m 36 22.9 0.06 N/A 0 18 7,01
17 03/02/04 2,Blue,20m 36 14 6 0 N/A 0 18 7
18 03/02/04 2,Black,20m 54 3 002 N/A 0 11 7,49
19 03/02/04 Right red front o f sand 63 2.3 0 12 5,2 0 35 7,06
20 Right blue front of sand 59 3.2 002 8,3 0 30 6,91
21 Right black front of sand 68 1.7 0.03 8,9 0 38 6,87
22 Left red front of sand
23 Left blue front of sand
24 Left black front of sand
A Left front sand filter 518 2 2 0.39 39,5 4 29 78 7,59
B Middle front of sand filter 156 6 099 29,1 0 43 7,72
C Right front o f sand filter 196 6 0.96 13,9 111 44 7,88
D Right back of sand filter
E Middle back of sand filter
F Left back of sand filter



SitejNicole Kavanagh

Sampling Date 11/02/04

Sampling Time 1 09:00

Analysis Date 11/02/04
1' ■ ^

Analysis Time 12:00

N03 N02 NH4 Ortho-P Cl
Ref Date Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL
X 11/02/04 Septic Tank 1422 comp
1 11/02/04 1,Red,0m 458 850
2 11/02/04 1,Blue,0m 211 550
3 11/02/04 1,Black,Om 108 10
4 11/02/04 1,Red,10m 76 590
6 11/02/04 1,Blue,10m 82 590
6 11/02/04 1,Black,10m 70 570
7 11/02/04 1,Red,20m 54 640
8 11/02/04 1,Blue,20m 82 170
9 11/02/04 1,Black,20m 68 180
10 11/02/04 2,Red,0m 104 360
11 11/02/04 2,Blue,0m 128 340
12 11/02/04 2,Black,0m 82 350
13 11/02/04 2,Red,10m 76 330
14 11/02/04 2,Blue,10m 48 390
16 11/02/04 2,Black,10m 54 350
16 11/02/04 2,Red,20m 48 120
17 11/02/04 2,Blue,20m 60 180
18 11/02/04 2,Black,20m 52 310
19 11/02/04 Right red front o f sand 102 220
20 Right blue front of sand 134 360
21 Right black front of sand 87 400
22 Left red front o f sand 84 400
23 Left blue front o f sand 70 420
24 Left black front of sand 82 380
A Left front sand filter 684 90
B Middle front of sand filter 362 420
C Right front of sand filter 214 440
D Right back of sand filter 494 140
E Middle back of sand filter 408 120
F Left back of sand filter 248 420



Site I Nicole Kavanagh

Sampling Date 18/02/04

Sampling Time 09:00

Analysis Date 18/02/04
1

Analysis Time 12:00

N03 N02 NH4 Ortho-P Cl
Ref Date 1 Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL
X 18/02/04 Septic Tank 2088 3 4 4 5 42 7.64
1 18/02/04 1,Red,0m
2 18/02/04 1,Blue,0m 134 12 6 9 0 84 14 6 82 30
3 18/02/04 1,Black,Om 65 0 6 5 2 0 28 9 6 47 120
4 18/02/04 1,Red,10m 53 3 4 0 0 6.53 40
5 18/02/04 1,Blue,10m
6 18/02/04 1,Black,10m 43 1.8 0 0 8 6 62 480
7 18/02/04 1,Red,20m 37 7.4 0 0 12 6.79 460
8 18/02/04 1,Blue,20m 36 3.1 0 0 7 6 84 30
9 18/02/04 1,Black,20m 18 2 6 4 8 0 6 6 69 570
10 18/02/04 2,Red,0m 33 14.3 2 0 24 22 688 5
11 18/02/04 2,Blue,0m 35 108 0 0 10 6 58 5
12 18/02/04 2,Black,0m 43 2 9 0 0 9 6.92 90
13 18/02/04 2,Red,10m 38 3.4 0 0 12 5 7.04 80
14 18/02/04 2,Blue,10m 40 2 8 2.1 0 7 7.11 250
16 18/02/04 2,Black,10m 51 1.2 0 0 4 6 92 400
16 18/02/04 2,Red,20m 63 0 8 0 0 1 9 7.27 180
17 18/02/04 2,Blue,20m 42 1.2 0 0 5 7.35 120
18 18/02/04 2,Black,20m 44 0.4 0 0 4 6.97 450
19 18/02/04 Right red front o f sand 64 12.8 2.3 2 3 17 6 84 440
20 Right blue front of sand >150 12.4 0 0 12 7.04 230
21 Right black front of sand 59 8.9 0 0 10 7.12 540
22 Left red front o f sand 44 2.8 0 0 62 18 7.14 45
23 Left blue front o f sand 65 1.4 0 0 3 14 7.28 300
24 Left black front of sand 51 1.7 0 0 28 8 7 49 610
A Left front sand filter 1092 8 4 18.3 8 42 37 7.76 65
B Middle front of sand filter 254 7.3 12 9 6 94 23 7.39 60
C Right front of sand filter 256 2 8 106 5 12 20 7.51 50
D Right back of sand filter 932 6.1 17.1 7 38 29 7 43 120
E Middle back of sand filter 586 5.8 8.2 7.1 18 7.27 40
F Left back of sand filter 250 4.1 118 5 4 25 7.6 65 1



SiteT^Nicole Kavanagh

Analysis Date 27/02/04
1

Analysis Time 12;00

Sampling Date 27/02/04

Sampling Time 09:00

N03 N02 NH4 Ortho-P Cl
Ref Date 1 Sample Position COD Unfil 1 Fil Unfil 1 Fil Unm 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL
X 27/ 02/04 Septic Tank 2703 1 2 0  51 57.3 26.5 117
1 27/02/04 1,Red,Cm 223 9 4 0 52 8 8 0  27 33 6.02
2 27/02/04 1,Blue,0m
3 27/02/04 1,Black,Om 191 7.9 1 46 10 8 0 37 36 7 85
4 27/02/04 1,Red,10m
5 27/02/04 1,Blue,10m
6 27/02/04 1,Black,10m
7 27/02/04 1,Red,20m 217 2,3 0 9.3 0 15 21 6.89
8 27/ 02/04 1,Blue,20m 210 5.8 0 8 5 0 22 0 6  79
9 27/ 02/04 1,Black,20m 228 2.9 0 8 0 37 11 6 42
10 27/ 02/04 2,Red,0m 225 18 0 14 6.1 0  19 31 6.67
11 27/ 02/04 2,Blue,0m 228 0.7 102 0  06 60 6 8
12 27/02/04 2,Black,0m 193 8 5 10.7 0 17 71 6 8
13 27/02/04 2,Red,10m
14 27/02/04 2,Blue,10m 180 5 2 0 27 7 7 0 21 0 6.83
16 27/02/04 2,Black,10m 210 4.1 7 0 0 9 12 6 93
16 27/02/04 2,Red,20m 199 14 7 0.34 5.8 0 26 7 7.06
17 27/02/04 2,Blue,20m 186 9.2 0 6 5 0 03 8 7.05
18 27/02/04 2,Black,20m 197 3.4 0 6 7 0 0 8 6 7 21
19 27/ 02/04 Right red front of sand 189 2.3 0.07 5.5 0 11 29 7.21
20 Right blue front of sand
21 Right black front of sand 176 1.1 0 6 7 0 04 30 6 9
22 Left red front of sand
23 Left blue front of sand
24 Left black front of sand
A Left front sand filter 212 1.8 0.93 49.5 7.8 146 7.55
B Middle front of sand filter 922 5 18.5 0 52 54 7 8
C Right front of sand filter
D Right back of sand filter
E Middle back of sand filter
F Left back of sand filter



Site I Nicole Kavanagh

Sampling Date 18/03/04

Sampling Time 09:00

Analysis Date 18/03/04
1

Analysis Time 12.00

N03 N02 NH4 Ortho-P Cl
Ref Date 1 Sample Position COD Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil Unfil 1 Fil pH VOL
X 18/03/04 Septic Tank 940 21 18 54 6 53 6 7.17
1 18/03/04 1,Red,0m
2 18/03/04 1,Blue,0m
3 18/03/04 1,Black,Om 150 3.7 >1.0 2.7 11 19 7 85 50
4 18/03/04 1,Red,10m 138 5.3 003 1.4 067 17 7,46 200
5 18/03/04 1,Blue,10m 112 16 4 0 1.5 0.5 12 7.38 400
6 18/03/04 1,Black,10m 138 9.7 0.02 0.9 1.01 11 7.28 300
7 18/03/04 1,Red,20m 128 10.7 0 02 2 9 1.01 9 7.2 500
8 18/03/04 1.Blue,20m 84 6 5 002 0.8 066 18 7.15 200
9 18/03/04 1,Black,20m 248 6 0.02 1.9 1.59 12 7.1 150
10 18/03/04 2,Red,0m 200 51.2 0.05 2 1.18 56 7.27 250
11 18/03/04 2,Blue,0m
12 18/03/04 2,Black,0m 172 31 4 0 56 2.7 059 38 7 41 200
13 18/03/04 2,Red,10m 74 42 2 0 14 0.41 28 7 29 150
14 18/03/04 2,Blue,10m 86 4.2 0 02 1.3 0.22 21 752 400
16 18/03/04 2,Black,10m 104 9.2 004 0.3 0 18 7.38 150
16 18/03/04 2,Red,20m 98 23.4 004 0 3 0.43 18 7.42 300
17 18/03/04 2,Blue,20m 94 11.2 0 03 13 0.69 11 7.46 200
18 18/03/04 2,Black,20m 84 3 0.15 0.7 4 41 15 7.21 120
19 18/03/04 Right red front of sand 108 1.3 005 2 3 0.59 23 7.3 200
20 Right blue front of sand
21 Right black front of sand 110 2.1 002 1.4 16 7.08 350
22 Left red front of sand 112 9.8 0.09 1.5 0.73 34 7.82 120
23 Left blue front of sand 116 3.9 0 1.2 0 41 34 7 41 250
24 Left black front o f sand 112 1.5 003 15 0.14 23 7.48 200
A Left front sand filter 734 2.4 0 32 46.2 4.8 91 6.89
B Middle front o f sand filter
C Right front of sand filter
D Right back of sand filter 270 26.3 0.18 2.7 1 29 50 6.58
E Middle back o f sand filter 342 5 0.24 23.3 1.24 72 6 82
F Left back of sand filter 394 5 9 0.07 31.5 4 45 85 6 7 1



Site!Nicole Kavanagh

Date Reported 02 / 12/03

Sampling Time

1 Ref 1 Sample Position 1 Conforms 1 E. coii 1 EnterococcI
X Septic Tanit 6 ,880 ,000,000 344,000 6,000
1 1,Red,Cm
2 1,Blue,Cm
3 1,Blaci<,0m
4 1,Red,10m
S 1,Blue,10m
6 1,Black,10m
7 1,Red,20m
8 1, Blue,20m
9 1,Black,20m
10 2,Red,0m 1,160 <3 <3
11 2,Blue,Cm 75,800 <2 <2
12 2,Black,0m 472 <2 <2
13 2,Red,10m 1,096 <2 4
14 2,Blue,10m 456 <2 <2
15 2,Black,10m 156 <2 <2
16 2,Red,20m 156 <2 <2
17 2,Blue,20m 42 <2 <2
18 2,Black,20m 210 <2 <2
19 Rig lit red front of sand 730 <2 <2
20 Right blue front of sand 428 <2 <2
21 Right black front of sand 176 <2 <2
22 Left red front of sand
23 Left blue front of sand
24 Left black front of sand
A Left front sand filter 6 ,520 ,000,000 154,000 4,838
B Middle front of sand filter 967 ,600,000 40,000 28,000
C Right front of sand filter 13 ,200,000 870 4,838
0 Right back of sand filter
E Middle back of sand filter
F Left back of sand filter

Faecal Conforms |
520,000

<3
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

248.000
40.000 
1,226



SItelNicole Kavanagh

Date Reported 11/03/04

Sampling Time

1 Ref 1 Sample Position 1 Conforms 1 E.coli
X Septic Tanl< 24,190,000 24,190
1 1,Red,0m
2 I.BIue.Om
3 1,Blaci(,0m
4 1,Red,10m
5 1,Blue,10m
6 1,Black,10m
7 1,Red,20m
8 1,Blue,20m
9 1,Black,20m
10 2,Red,0m 260 20
11 2,Blue,0m
12 2,Black,0m 20 <10
13 2,Red,10m
14 2,Blue,10m 840 20
15 2,Black,10m <10 <10
16 2,Red,20m 20 <10
17 2,Biue,20m <10 <10
18 2,Black,20m
19 Right red front of sand 680 <10
20 Rigiit blue front of sand
21 Rlgiit black front of sand 1,030 <10
22 Left red front of sand
23 Left blue front of sand
24 Left black front of sand
A Left front sand filter 24,190,000 24,190
B Middle front of sand filter
C Right front of sand filter 100,000 10
D Right back of sand filter
E Middle back of sand filter
F Left back of sand filter

Faecal Conforms 1



APPENDIX F 

RESULTS OF BROMIDE ANALYSIS



SITE 1: ROCHESTOWN



DATE 29/07/03
C om m ents: Tracer test commenced

DATE 30/07/03
Com m ents: No Br in samples at either site.

Dat^ 31/07/03
Trench

1 2 3 4
Om Red 0.461 0 Missing missing

Blue 3.825 0 missing 12.148
Black 0.425 Briste missing 1.003

10m Red 0 0 0 0
Blue 0 0 0 0
Black 0 0 0 Missing

20m Red 0 0 0 0
Blue 0 0 0 0
Black 0 0 0 0

Date 01/08/03
Trench

1 2 3 4
Om Red 0.966 0 2.692 missing

Blue 3.954 0 0 9.593
Black 0.37 Briste 0.343 1.232

10m Red 0 Missing 0 0
Blue 0 Missing 0 0
Black 0 Missing 0 0

20m Red 0 0 0 0
Blue 0 0 0 0
Black 0 0 0 0

Dat^ 06/08/03
Trench

1 2 3 4
Om Red 1.228 0.322 2.202 3.623

Blue 2.211 0 0.359 19.323
Black 0 Briste 0.266 Missing

10m Red 0 0 0 0
Blue 0 0 0 0
Black 0 0 0 0

20m Red 0 0 0 0
Blue 0 0 0 0
Black 0 0 0 0



SITE 2: THE CURRAGH



DATE 29/07/03
Comments: Tracer test commenced

DATE 30/07/03
Comments; No Br in samples at either site.

Dat^ 31/07/03
Trench

1 2 3 4
Om Red Briste 0.257 0.265 0.27

Blue 0 0 0.294 0.312
Black 0 0.249 missing 0.261

10m Red 4.903 4.06 9.275 2.617
Blue 24.616 0.818 9.344 2.558
Black 5.599 0 16.256 2.9

20m Red 0 0 0 0
Blue 0 0 missing 0
Black Briste 0 0.3 0.305

Dat^ 01/08/03
Trench

1 2 3 4
Om Red Briste missing 0.251 0

Blue 0 0 0.29 0.316
Black 0 0 0.254 0.283

10m Red 4.804 2.786 4.363 1.707
Blue 11.816 0.335 9.316 1.723

Black 4.35 0 16.256 2.35
20m Red 0.288 6.633 0 0

Blue 0 0.476 0 0
Black Briste 0.274 0 0

Dat? 06/08/03
Trench

1 2 3 4
Om Red Briste 0.298 0.284 0

Blue 0.254 0.254 0 0.288
Black 0 missing 0 0.269

10m Red 2.952 1.849 1.42 0.615
Blue 5.66 0.26 3.238 0.9
Black 4.557 0 1.555 1.038

20m Red 0 19.141 0.7 0
Blue 0 8.436 1.498 0
Black Briste 5.645 0 0



APPENDIX G

CALCULATION OF EVAPOTRANSPIRATION AND EFFECTIVE
RAINFALL



SITE 1: ROCHESTOWN



0 4 0
0 20
0.20
0 00
2 80
10,40
6 40
0.00
0 20
0 60
O X
0 4 0
0 40
1 40
1 60
0 20
2 4 0
0 40
O X
o x
0 20
0 60
0 20
O X
0 . x
0 20
4 40
1 X
3 6 0
2 d 0
3 80
O X
O X
0 X
o x
0 20
0 X
O X
0 20
0 40
0 20
1 X
0 X
0 40
36 60
1 60
O X
1 60

10 20
0 X
0 X
0 80
1 80
9 40
9 80
9 40
1 40
5.40
4 X
2 80
0 40
O X
0 X
0 X
1 X
0 X
0 X
0.20
0 . x
0 80
5 .x
1 20
O X
0 20
29 .x
0.20
3 20
4 20
3 X
5 80
5 X
6.80
3 40
0 4 0
1 60
8 80
3 40
3 2 0
0 X
1 X
7 80
4 20
1 SO
0 X
O X
4 X
1 60
9 80
6 20
1 X

Rescdts o f Evapotranspitabon and Effetctive Ratnfsl C a to M io n s  for S«te 1 usH>g the Pervnan Method

DAILY DATA
catc. cafc. E ffR F rrmms- c ilc . cale.

Eto (nvrVd) SMO (m m ) Et actua l mrrVd DATE RF nwn^d E lo  (mrrVd) SMO (m m ) Et actua l
0 82 O X O X 0 40 13/06if02 3 40 2 11 2 91 2.11
1 36 1 16 1 36 0 X 14A»D2 4 20 2 78 1 48 2 78
1 16 2 12 1 16 0 X wed 15/06/02 0 X 2 31 3 79 2 31
1 12 3 24 1 12 O X 16/06/02 7 40 1 88 O X 1 88
1 53 1 97 1 53 O X 17/06rt)2 020 309 289 3 09
1 X O X 1 X 7 43 18A»02 O X 2 84 5 73 2 84
1 32 O X 1 32 508 19/06A)2 0 40 283 8 16 2.83
1 55 1 55 1 55 O X 20A)6/02 040 286 10 63 2 66
1 03 238 1 03 O X 21/06AJ2 2 X 340 12,02 3 40
1.17 295 1 17 O X wed 22AJ6rt)2 220 284 12 X 2 84
1.08 4 02 1 06 O X 23A»02 1 SO 2 84 13 71 284
0 89 4 51 089 O X 24AD6«2 020 212 15 62 2 12
1 66 577 1 66 0 X 25/06AD2 O.X 2 93 18 55 293
1 06 5 43 1 06 0. x 29/06/02 o x 2 78 21 33 2 78
0 99 4 82 0 99 O X 27/06rt)2 o .x 3 07 24 40 3.07
1 12 5 74 1 12 o x 28A)6/02 o x 3 11 27 X 3 11
1.10 4 44 1 10 o . x 29/06A32 o x 303 29.93 3.03
1 92 5 96 1 92 0 . x 30rt)8rt)2 3 X 208 28 41 208
1 44 7 41 1 44 o x 01/07/02 o x 246 X  87 246
0 96 8 37 096 o x 02/07/02 0 20 1 91 32 58 1 91
0 91 908 0 91 o x 03AD7/02 O.X 334 35 33 3 34
1 53 10 01 1 53 o x 04rtD7/02 8 20 2 0 9 29 22 2 0 9
1 84 11 65 1 84 o x 05«)7/02 2 X 2 72 29 34 272
1 98 13 63 1 98 o x wed 06«7/02 O X 2 0 6 X  59 2 .x
2 13 15 76 2,13 o .x 07/07/02 240 2.25 X  45 225
1 85 17 41 1 85 o x 08/07/02 020 2 43 32.68 2 43
1 93 14 94 1 93 o x 09/07/02 1 X 2 9 9 33 56 269
1 59 15 53 1 59 o x 10«7/02 4 40 284 32 X 284
1 55 13 48 1 55 o . x 11/07/02 14 20 2 35 20 15 2.35
1 40 12 09 1 40 0 X 12«7/02 2. x 2 57 20 72 2.57
2 28 10.56 2.28 o .x wed \y 0 7 /0 2 O X 3 4 4 24 16 3 44
1 86 12.42 t  86 o .x 14/07/02 O X 326 27 41 326
1 62 14.04 1 62 o x 15«7/02 O X 223 29 65 2 23
1 84 15 88 1 84 o x 16/07/02 O X 271 32 36 271
2.41 1829 2 41 0 X 17«7/02 O X 288 35 24 2 88
1 94 20 03 1 94 o x 18AD7/02 O X 2 70 37.94 2 70
2 08 22 10 2 08 o x 19AD7/02 9 X 241 31 35 241
1 77 23 87 1.77 o .x wed 20/07/02 0 40 288 33 83 2 88
1 51 25 19 1.51 o x 21/07/02 O X 3 14 X .97 3.14
1 79 26 58 1 79 o .x 22/07/02 o x 2 46 38 63 2 46
1 57 27 95 1 57 o x 23/07/02 2 X 237 38 40 2 37
206 29 01 2 0 6 o x 24A)7/02 0.00 1 8S 40 28 1 sa
2.19 31 20 2 19 o x 2Srt)7/02 0 X 3 X 42 94 2 66
1 95 32 75 1 95 o x 26A37/02 0 X 281 44 74 2.41
1 26 O X 1 26 2 X wed 27107(02 o x 2 X 47 17 2 42
2 49 0 89 2 49 o x 28A57/02 4 20 227 44 X 1 84
2 25 2 54 2.25 o .x 29Ki7f02 340 215 43 20 1 X
1 35 229 1 35 o x 3CV07/02 6 40 2 61 3 9 X 2 2 3
1 1 9 O X 1 19 6 72 31/07/02 4 X 226 37 29 226
2.01 2 01 201 o x 01/06/02 7 40 2 16 32.05 2.16
3 13 5 14 3 13 o x 02K36/02 8 20 1 85 25 70 1 85
2 12 6 46 2 12 o x wed 03A38/02 1 X 201 26 12 2 01
2.02 6 69 2 02 o x 04/D8A}2 1 X 2 43 26 95 2 43
2 16 O X 2 16 0 56 05/08/02 O X 291 29 86 2 91
1 27 O X 1 27 8 53 06A)8«)2 2 X 222 29 28 222
1 77 0 X 1.77 7 63 07/08A)2 4 X 1 81 26 49 1 81
2.19 0 79 2 19 O.X 0M)6JO2 11.40 1 52 16 61 1 52
2,17 O X 2 17 2 44 09A)8/02 O X 263 19 24 2.63
2 25 O X 2 25 1 75 wed 10/08/02 o x 2 83 22 07 2 83
2 53 O X 253 027 11/08/02 1.M 2 58 22 85 258
2 42 2 02 2 42 O X 12/08/02 O.X 2 63 25 48 263
3 28 5 30 3 28 O X 13rt)8A)2 12.20 2 13 15 41 2 13
2 80 8 10 2 .x O X 14/08rt)2 0 80 1 69 16 X 1 69
2.32 10 42 232 O X 15AD8A)2 1 X 3 X 18 X 3 X
2.10 11 53 2.10 O .X 16/08A}2 O.X 2 84 21 44 2.84
2 53 14 05 2 53 O.X wed 17/08/02 020 3 58 24 82 358
235 16 40 2 35 0 X 16/08AI2 O X 1 86 2 6 X I X
2 15 18 35 2 15 O X 19/08/02 0.20 2.06 28.55 2 X
2 88 21 24 2 88 o x 20A)8/Q2 1 X 2 82 29 57 2 82
2 19 22 63 2 19 o x 2^/08/02 o x 256 32 13 2 56
229 19 92 229 o .x 22rtJ8/02 9 X 2.05 24 58 2.05
2,35 21 07 2 35 o x 23«»flD2 3 X 2 83 24 41 283
2 25 23 32 2 25 o .x wed 24AU/02 4.x 208 21 89 2.08
2.62 25 73 2 62 o x 25rtJ8A32 O X 2 49 24 38 2.49
2 19 O X 219 1 08 26Kld/02 O X 281 27 19 2,81
259 2 39 2 59 o x 27IO&/02 1 X 1.83 27 22 1 83
2 66 1.85 266 o x 28/08/02 5,40 2 12 23 93 2.12
2.77 0  42 2.77 0 X 29rt36/02 020 2 48 26 21 2 48
1 90 O X 1 90 0 6 7 30/08AI2 I X 2.23 27 45 2 23
2 76 O X 2 76 3 04 wed 31/08/02 O X 2.04 29 49 2.04
2.18 O X 2 18 3 42 01 /09«2 O X 2 X 32 39 2 X
1 76 0 X 1 76 5 0 4 02/09/02 O X 2 55 34 94 2.55
233 O X 233 1 07 03i09«Cr2 o x 1 99 36 93 1 99
2 19 1 79 2 19 O X 04A»rt32 O X 1 95 36 88 1 95
2 30 2 49 230 0 X 05A)9A32 020 1 93 40 61 1 93
240 O X 2 4 0 3 91 06«)9r^2 1 20 1 86 41 05 1 64
262 O X 2.62 0.78 wed 07/09«)2 4 2 0 226 38 84 1.98
3 18 O X 3 18 0 02 08«)9AJ2 0 4 0 1 70 40 14 1 70
2.62 2 62 2.62 O X 09/09/02 1 X 1.82 40 15 1.61
3 10 4.73 3 10 O X 10/09flD2 O X 2 39 42 27 2,12
2.66 O X 266 0 42 11/0WJ2 o x 2.57 44 49 2 22
2 9 0 O X 2 9 0 1 30 12A»rt)2 O X 2 25 46 37 1 89
2.17 0.57 2  17 O X 020 2.27 48 03 1 86
3 30 3,87 3 X O X wed 14A»rt)2 020 1 91 49 36 1 52
2 85 6 72 2 85 O.X 15/09ir02 O.X 1 75 50.73 1 38
201 5 34 261 O X 16A)9rtI2 O X 1 11 51 58 085
1 83 556 1.83 O.X 17/09«2 O X 1 14 52 45 0.87
2 55 O X 2 5 5 1 69 18/09/02 O.X 1 75 53 76 1 31
2.82 O X 2.82 338 19/00/02 o x 1 32 54 73 097
2 80 1 80 280 O X 20/09/02 O X 1 45 55 79 1 06



Eff RF
mm/d
2.09
8.23
1 87
0 71
0 0 0
0 36
0 0 0
0 0 0
1 46
1 56
0.00
0 00
ooo
0 00
0 0 0
1.74
0.00
11.17
6 87
0 56
7 69
0 17
0 0 0
0 0 0
2 26
4 0 6
0 0 0
0 94
2 5 6
0 11
1 27
1 44
0 0 0
1 34
0 00
0 0 0
0 00
000
000
3 32
0.00
8 98
000
0 00
0 00
0 00
0.00
0.00
000
0 00
0 00
0 00
000
0 00
0.00
0.00
0 0 0
0.00
0 0 0
6 75
3 78
0 00
0 00
0.00
0 0 0
0 0 0
2 96
3 65
1 66
8 46
0 96
0 0 0
0 0 0
0.00
0 00
0.00
0 0 0
0 0 0
0 00
0 0 0
0.00
0.00
0 0 0
0 00
0.00
0 0 0
0.00
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
O.tX)
0.00
o x
0 . x
o x
o x
o x

R »suts Evapotranspitabon and Ratnfal CalcutatKins for Site 1 ustnQ the Penrrw> Method

cak:. calc. Eff RF rm as. catc. calc.
Etc (nvTVd) SMD (mm) Et actual trwn/d DATE RF mifi/d D o  (mrr^d) SMD (mm)

1 59 56 92 1 13 0 0 0 31/12/02 2 40 031 O X
1 18 57 75 083 0 0 0 01/01/03 8 X 0 37 O X
1 83 58 87 1 13 0 0 0 02/01/03 2 40 0 53 o x
1 32 59.57 0 90 0 0 0 03AD1/03 1 X 0 29 o .x
1 58 60 64 1 06 0 0 0 we<j 04« l/03 O X 0 02 0 02
1 41 61 57 0.93 0 0 0 05/01/03 O X 0.22 O.X
0 87 62 13 0 57 0 0 0 06rt)l/03 O X 0 37 037
1 33 62 99 065 0 0 0 07/01/03 O X 0.33 070
1 93 64 21 1 22 0 0 0 08AD1/03 2 40 023 O X
1 49 56 73 0.92 0 0 0 09!«1/03 1 80 0 24 O.X
1 35 56 86 0 95 0 0 0 10/01/03 O X 0 17 0 17
1.71 50 48 1 20 0 X wed 11/01/03 020 0 13 O i l
1 57 51 49 1.22 o x 12/01/03 040 0.87 0 57
1 68 52 78 1 28 0 X 13A31/03 0 40 0 37 0 54
1.58 53 95 1 18 0 X 14AJ1/03 0 20 0 25 059
O .X 54 41 066 0 X 15/01/03 3 X 0 67 O X
1 24 55 31 0 90 o .x 16«1/03 0 40 1 04 0 64
081 45 10 0 56 o x 17/01/03 12 X 0 79 O X
0 76 44 93 0 64 o x wed 18AJ1/03 7 X 0 73 0 X
092 45 70 0 77 o x 19/01/03 0 80 0 24 O X
0 78 14 35 0 65 o x 20rt31/03 820 051 O X
1 20 15 35 1 20 o x 21/01/03 O X 0 43 o x
0 76 10.71 0 76 o x 22/01/03 O.X 058 058
0 75 11 46 0 75 o x 23«1/03 0.20 1 06 1 43
0 87 4 93 0.87 o .x 24/01/03 4 20 0 52 O.X
1 07 6 X 1 07 o x wed 25A)1/03 4 X 0.54 O X
055 335 055 o x 26rt)l/03 0 X 0 68 068
0 75 3 89 0 75 o .x 27/01/03 2 .x 1 18 O X
0 46 4 15 0 46 o x 28/01/03 3 X 0 42 O X
0 77 O X 0 77 16 28 29/01/03 O X 0 49 o x
0 82 0 X 0 82 16 58 3 0«1/03 2 X 0 73 o x
0 99 0.19 0 99 o .x 31/01/03 220 0 76 o x
0 88 0 67 0 88 o x wed 01/02/03 020 0.51 031
1 15 0.22 1 15 o x 02A2/03 220 0 5 4 o x
0 92 0 X 0 92 3 66 03A)2/03 O.X 0 53 0 53
1 26 0 X \  26 5 14 04/02/03 0 20 0 49 0 82
1 47 0 X 1 47 1 33 05/02/03 020 0 67 1 29
0 82 0 02 0 62 o x 06i02/03 1 40 081 0 70
0 43 O X 0 43 16 55 07/02/03 O X 0 6 4 1 34
0 5 0 0 30 0 50 O X wed 0a/02A)3 520 0.54 O X
0 69 0 X 0 6 9 1 41 09An/03 O X 0 70 0 10
1 05 0. x 1 05 2 55 1(V02/03 10 20 1 12 O X
1 59 O X 1 59 9 41 11/02/03 O X 0 45 0 45
0 57 o x 0.57 5 43 12/02/03 0 20 0 24 0.49
095 0 95 0 95 O X 13/02rt)3 0 20 056 0 8 5
1 05 1 20 1 05 O X 14AJ2A33 0 X 0 41 1.25
1 06 o x 1 06 2 14 wed 15rt)2A)3 0 X 0 73 1 99
0 67 0 47 0 67 O X 16/02/03 o x 0 7 7 2 76
1.07 o x 1 07 12 26 17/02AX3 o x 055 3 31
0 48 0. x 0 4 8 6 72 18A)2A)3 o x 0 52 3 8 2
063 O X 0 63 3 77 19/02/03 o .x 0 73 4 56
0 56 O X 056 1 44 20/02W3 1 20 0 4 4 3 60
0  73 OOO 0 73 2 4 7 21/02/03 0.20 t,05 4 95
0 56 0 X 0 56 0 64 wed 22rtl2A)3 1 20 1 21 4 66
0 41 0. x 0 41 14 79 2V02/03 1 20 1 39 4 8 5
0.31 0 X 0 31 7 69 24/02/03 020 1 16 5.81
0 33 o x 0 33 15 07 25/02«3 O X 0 62 6 44
0 32 o x 0.32 1 28 26A32AX3 2 20 0 44 4 68
0 99 059 0 99 O X 27/02/03 0 80 0 91 4 79
0 51 051 0  51 O X 26/02J03 14 80 1.20 0 X
0 75 0 86 0 75 O X wed 01/03A)3 4 X 1.02 O X
0 60 0 86 O X 0 X 02AJ3/03 020 1.27 1.07
0 73 o . x 0 73 0 81 03/03A33 O X 1 07 1 35
0 62 o x 062 0 3 8 04AXV03 1 X 1 13 1.48
0 57 o x 0 57 6 43 05rt)3A)3 0 20 1 39 2.67
0 52 0 X 0 52 4 48 06/03A33 020 1 41 3 8 8
0 82 0 X 0.62 0 56 07/03/03 7 X 0 94 O X
1 02 0 X 1 02 36 98 wed 06/03A33 5 X 1 35 O X
0 4 0 0 X 0 4 0 O X 09rt33/03 2 X 0 94 o x
023 0.03 0 23 0 X 10/03AJ3 9 X 1 12 0 X
0 71 0 X 07 1 686 1 t /0 3 « } 2 40 1 44 o x
0 46 o x 0.48 7 52 12AJ3/03 O X 1 28 1 28
0 29 o x 0 2 9 1 91 13AX5/03 O .X 1 X 228
0 43 o .x 0 43 237 14AJ3/03 0 20 1 47 3 55
0.56 0 56 0 5 6 0 X wed 15AJ3AJ3 O X 1 56 5 13
0 36 0.72 0 36 O X 16«3A53 O X 1 66 6 X
-0 02 0 50 -0.02 o x 17/03A» O X 1 42 8 21
0.18 0 08 0 18 o x 18A33AD3 O.X 1 61 9.82
0.18 0 26 0 18 O X 19«3A)3 0 20 1 42 11 04
0.23 0 49 023 o x 20«3/03 O X 1 39 12.42
0.25 0 74 0 25 o x 21/03A)3 O X 1.57 13 99
0.20 0 95 020 o x wed 22/03«3 O X 1.78 15 78
0 16 0 X 0 16 6 2 9 23/03/03 0 X 1 89 17.67
-0 15 o .x ■0 15 0 9 5 24/03/03 0 20 1 54 1 9 X
0 3 5 0 15 0.35 O X 25rt)3A33 O.X 1 52 20.52
0.27 O .X 0 27 2 58 26rt)3A)3 O X 1 78 22 20
0 20 o x 0 20 O X 27/03rtQ O X 1 67 23 97
0.07 o x 0 07 0 13 28/03/03 0 40 1 16 24 72
0 45 0 45 0 45 O X wed 29rtJ3/D3 0 20 1 65 26 38
0 51 0 96 0 51 O X 30/03«3 O .X 1 78 28 15
0 22 0 X 022 1 62 31/03A33 O X 2 4 0 30 55
0 43 o .x 0 43 6.17 01/04/03 3.20 1 87 29.22
0 32 o x 0.32 0 26 02/04/03 0 40 1 95 30 77
0 75 0 X 0 75 385 03A)4fl33 O .X 1 53 32 X
0 40 o x 0 40 020 04/04/03 0 20 2 4 4 34 54
0 30 o x 0 30 2.50 wed 05«4A}3 O .X 1 82 36 36
006 o .x 0 06 6 34 06A34A53 O X 1 88 36 24
0.18 o . x 0 18 12.82 07/04/03 O X 1 28 39 52
0 26 0 X 0 26 0 14 06A>4/D3 O X 1 88 41 41
0 6 5 o .x 065 19 75 09AHA33 O X 1 94 43 10
0 36 0 X 036 244 10«)4/03 o .x 1.37 44 27

Et actual
0 31 
0 37 
0 53 
0.29 
0 02 
0 22 
0.37 
0.33 
0 2 3  
0 24 
0.17 
0 13 
0 87 
0.37
0 25 
0.67
1 04 
0 79 
0 73 
0.24 
0.51
0 43 
0 5 6
1 05 
0 52
0 54 
0 6 6
1 18 
0 42 
0 49 
0 73 
0 76 
0 51  
0.54 
0.53 
0 49 
0 6 7  
0 81 
0 6 4
0 5 4  
0  70 
1.12 
0 45 
0.24 
0 5 6  
0 41 
0  73 
0.77
0 5 5  
0 52 
0 73
0 44
1 05 
1 21 
1 38 
1 16 
0 62 
0 44
0 91 
V28 
1.02
1 27 
1.07 
1 13 
1 39 
141
0 94
1 35
0 94
1 12 
1 44 
1 28 
I X  
1 47 
1 58 
1 66 
1 42 
1.61 
1 42 
1-39 
1 57 
1 78 
1 89 
1 54 
1.52 
1 78 
1 87 
1.16 
1 65
1 78
2 40 
1.87 
1 95 
1 53 
2.44 
1 82 
1 86 
1.28 
1 88 
1 69 
1 17



EfTRF
m m /d
0.00
0 0 0
0 0 0
0 0 0
0 0 0
000
0.00
000
000
000
O M

ResiAs o f Evapotranspitation and Effetctrw« Ramfal C a lo ia tians lo r Site 1 usvig the Pervnan Method

catc. cate. EfTRP
Eto (mnVd) SMO (mm) £ l actua l mnwd

1 39 45 44 1 17 ooc
1 35 46 56 1 12 0 0 0
1 70 46 15 1 39 0 0 0
2.03 47.21 1 67 0 w
2 6 9 49 39 2 18 o x
2 9 5 51 70 2 31 o x
3 19 54 13 2 42 o x
2 78 56 16 2 0 3 o x
2.13 57.67 1 51 o x
1 73 58 87 1 20 o x
1.31 40 55 0 6 9 o x
2 4 0 42 47 2 12 o x
2 82 44 73 2 26 0 X
2 32 44 08 1 94 o x
2 4 6 39 75 2.07 o x
2.51 38 47 2.51 o x
2 39 37 65 2 3 9 o x
1 51 33 96 1.51 o x
2 72 34 48 2 72 o.x
2 15 33 43 2 15 o.x
2 0 9 26 72 2 0 9 0 X
2 73 26 84 2 73 o.x
2 0 6 25 70 2.06 o.x
1 62 1 32 1 62 o.x
2.72 0 0 0 2.72 1 16
2.69 1 09 2 6 9 o x
2 5 0 3 3 9 2 50 0 X
2 9 9 6 37 2 9 9 o x
2 sa 7 45 2 3 6 o x
2 78 8 43 2 78 o x
2 5 9 9 2 2 2 59 o x
2 53 7 35 2 5 3 o x
3 24 9 39 3 24 o x
3 04 12 43 3 0 4 o x
1 91 11 35 1 91 o x
231 6 65 2.31 o.x
2.25 0.00 2 25 6,30
2 5 0 0 0 0 2 5 0 17 30
1 96 0 0 0 1 96 4 84
1 91 0 0 0 1 91 1,29
2.19 0 0 0 2 19 521
2 5 0 1 90 2 5 0 O .X
2 5 6 2 28 2 58 O X
2 49 3 37 2 49 O X
2 14 5 11 2 14 O X
2 2 9 6 0 0 2 2 9 O X
2 0 8 6 6 6 2 0 8 O X
2 0 6 6 9 5 2 0 6 O X
2 69 8 6 4 2 69 O X
4 84 13.48 4 84 o.x
3 01 16 49 3.01 o x
3 2 6 18 95 3 26 o x
3 17 22.12 3 17 O.QQ
1.89 13 21 1 89 0 X
2.60 15 61 2.60 O .X
2 44 17 45 2 44 0 X
3 9 6 21 21 3 96 0 X
3 27 23.87 3 27 o x
3 12 20 39 3 12 o.x
2 39 17 58 2 3 9 o.x
2 98 15 75 2 98 0.00
2 67 1823 2 67 0 X
3 32 20 75 3 32 o x
2 9 9 23 74 2 9 9 o x
3 86 27 59 3 8 6 o x
3 44 31.03 3 44 o x
3 12 34 16 3 12 0 X
2 6 4 37 00 2.64 o x
2,95 39 55 2.95 o x
3 0 0 42 55 3 0 0 o x
3 44 45 51 2.96 o x
2 5 9 47 66 2,14 o.x
2 6 6 49 79 2 14 o x
2 76 51.95 2 16 0 X
2 7 6 54 03 2 08 o x
4,14 57 07 3 03 o.x
2 83 56 04 1 98 o.x
2,95 39 88 2.03 o.x
2.53 42,41 2 53 o x
3 2 0 44 76 2.76 o x
2 4 6 30.02 2,05 o.x
2.19 28 81 2 19 o.x
3.38 30 19 3 38 o x
2 15 32 34 2.15 o x
1 68 34 02 1 88 o.x
1.96 36 00 1.98 o x
2 35 36 35 2.35 o x
2 49 40 04 2.49 o.x
2 9 9 42 49 2.66 o.x
2 53 44 67 2 18 o x
3.53 45 63 2 9 6 0 X
3 28 48.34 2.71 o.x
3 13 50 83 2 49 o x
3 24 52.52 2 49 o.x
3 11 54 85 2.33 o x
2.18 48.22 1 58 o x
2 52 49 24 2.01 o x
2 44 31.55 1.92 o x
3 49 34 64 3 49 o.x
3 2 9 31.33 3 2 9 o x
2 87 27 60 2 87 o x

m e as. catc c ^ .
DATE RF m m /d Eto (nwrVd) SMD (fTwn) Et actua l

21/07/03 2.60 3  19 27 99 3 19
22A)7/03 0 40 2.11 29 70 2 11
23A37/03 3 X 2 47 28 57 2 47
24A)7TO 4 X 2.24 26 81 2.24
25fl37/D3 1 X 2 81 28 62 2.81
26/07/03 O X 2 89 31 51 2 89
27/07/03 18 20 3 12 18 43 3 12
28«7/03 8 X 2 64 11.07 2 6 4
29«7/03 4 80 2.41 8 6 8 2 41
30/07/03 3 80 2 9 9 7 8 7 2.99
31/07/03 O X 2 92 10.79 2 92



EfTRF
mrrVd
000
0.00
0.00
0.00
0 00
000
0.00
000
000
000
0 00
000
000
000
000
000
000
000
000
000
000
000
000
0.00
000
ooo
0 00
0 00
000
000
000
000
000
000
000
000
0 00
0 00
0 00
000
0.00
0 00
000
000
000
0.00
000
000
0.00
000
0 00
000
0.00
000
0 00
000
000
0 00
000
000
0 00
0 00
000
000
0 00
0.00
0 00
0.00
0 00
000
0 00
000
0.00
0 00
0.00
000
0.00
0.00
0.00
0.00
000
0 00
000
0 00
0.00
000
ooo
0.00
0 00
0.00
0 00
0 00
0.00
0.00
000
0 00
0.00
0 00
0.00
0 00

ResiAs of EvapdTvispHirtion and Effectrve Ram fal Caicutobons for Sit« 1 lising H«r7 ««ves Methoc

caic. calc.
E lo  (mnVd) SMD (m m ) Et actuai

0 83 O X O X
1 16 0 96 1 16
0 9 6 1.75 0 9 8
1 OS 2 79 1 05
1 36 1 35 1 36
0  87 O X 0 8 7
1 08 O X 1 08
1 36 1 36 1 36
1 30 2 4 6 1 30
1 05 2.91 1.05
0.96 3 8 7 0 9 6
0 94 4 40 0 94
1 44 5 44 1 44
1 03 5 07 1 03
1.19 4 66 1 19
1 32 5 78 1 32
1 25 4 6 3 1 25
1 77 6 X 1.77
1 59 7 59 1 59
1 X 8 59 1 X
0 8 4 9 23 0 84
1 78 104 0 1 78
2 . x 1221 2 . x
1 84 140 5 1.84
2 0 5 16 09 2 0 5
2 32 1822 2 32
1 95 1 577 1 95
1 55 16 32 1 55
1 87 14.39 1 37
1 53 13 12 1 53
2 13 11 44 2 13
2 10 13 54 2.10
1 84 15 37 1 84
1 49 16 86 1 49
2 20 1906 2.20
2.52 21 38 2.52
2 3 4 23 72 2 34
2 . x 25 71 2 . x
2 2 3 27 74 2.23
1 96 29 30 1 96
2 35 31 45 2 3 5
1 70 32 15 1 70
2 49 34 64 2 49
2 13 36 37 2 13
1 50 1.27 1 50
2.37 2 04 2 37
2 73 4 16 2 73
1 59 4 15 1 59
1 35 O X 1 35
2 3 8 2 38 2 3 8
3 X 5 44 3 0 6
2  42 7 06 2 42
2 4 4 7 69 2 44
1 92 0.22 1 92
1 55 0 X 1 55
1 72 O X 1 72
2 19 0 79 2.19
2 13 O X 2 13
2.32 o x 2 32
2 62 0 0 0 2 6 2
2 85 2 45 2.85
3 49 5 9 4 3 49
3 44 9 3 8 3 44
3 03 12 40 3.03
3 07 14 47 3 07
2.83 17 10 2 6 3
2 86 19 96 2 86
3 5 0 23.26 3 5 0
2.64 25 91 2 64
2 91 28 01 2.91
231 25 32 231
2.81 26 93 2 81
2.80 29 72 2 8 0
3 3 0 32 83 3 3 0
2 5 3 6 35 2 5 3
2 87 9 03 2 87
2 94 8.77 2 94
2.73 7 3 0 2 7 3
2.34 6 64 2 3 4
3 03 3 87 3 03
2 69 0.95 2 6 9
2 11 O X 2 11
2 78 O X 2 78
3.17 2 77 3 17
3 16 4 32 3 16
2 97 O X 2 9 7
2 65 O X 2 65
3 0 5 O X 3 0 5
3 56 3 56 3 56
4 05 6 61 4 0 5
3 10 1 90 3 10
2 96 0 6 6 2 9 6
2.94 1 70 2 6 4
3 64 5 34 3 6 4
3 23 8 57 3 23
2 44 7 X 2 44
1 X 7 3 0 1 90
2 8 5 0 3 5 2 85
2.80 O .X 2.80
3 2 2 2 2 2 3 22

EfTRF
DATE

12 A » 0 2  
1 M » D 2

15«6rt32 
16A)6rtD2 
17/06^)2 
tSA)6A32 
19/06AJ2 
20/06/02 
21/06rtD2 
2 2 W D 2  
23A)6/D2 
24/06rt)2 
25AJQrt)2 
20/O6A52 
27/06rt)2 
28/06/02 
2 9 W 0 2  
3 0 W 0 2  
01/07/02 
02/07fQ2 
03/07/02 
04A)7/02 
0 5«7/02  
0 6«7/02  
0 7 ^7 /0 2  
0 6«7/02  
09/07/02 
1£V07/02 
11/07/02 
12AD7/02 
13«7/02 
14«7/02 
^Sn7f07 
16/07/02 
17/07/02 
1&C7/02 
19«7/02 
20/07/02 
21/07/02 
22/07/02 
23A37/02 
2 4^7 /02  
25A)7/02 
26rtD7/02 
27/07/02 
28A)7/D2 
2007/02 
30W7/02 
31/07/02 
01/08A32 
02/06^2 
03/08/02 
04A)a«2 
0S«Da/02 
06/0a/02 
07/DM)2 
oaA}a/o2
00/00^32 
10/08/02 
11/08/02 
12/0MJ2 
13A}8A}2 
14rt)art)2 
1S/0aA}2 
i6rt»artD2 
17/08A32 
18A38AD2 
19rti8AD2 
20AJa«2 
21/08A)2 
22A)8/02 
23«art)2 
24AJ8A)2 
25A58A)2 
26/08A32 
27/08A32 
26K)6/02 
29/08/02 
30rt)8A)2 
31/08/02 
01/D9/02 
02A)ftV2 
03«SA)2 
04fl39m2 
05A»«)2 
0e,»09rt)2 
07/09/02 
06/09/02 
09A39/02 
10A»02 
11/D9AD2 
12/09A32 
13/09A52 
14A5em2 
15rt»«D2 
16/D9rt52 
17rt»«2 
18A)9rt)2 
19/09/02

rm as . c ^ . catc.
RF Elo (mnVd) SaffO(rTvn)

0 2 0 3 M 5 52
3 40 2 5 5 4 67
4 2 0 3 16 3 63
O X 2 8 6 6 46
7 40 2 49 1 58
0 2 0 3  24 4 82
0 0 0 3 11 7 73
0 4 0 3 45 10 77
0 4 0 3 8 4 14 22
2 X 3 9 8 16.20
2 2 0 3 X 17 29
1 80 3 48 1897
0.20 2 88 21 65
O .X 3 44 25 10
o x 3 32 28 42
o x 3 3 5 31.77
o x 3 79 35 56
0 6 0 3.92 38 88
3 X 1 76 37.04
O X 2 82 39 86
0.20 2 6 2 42 29
O X 3 6 3 44 82
8 20 3  15 39 25
2 X 3 3 4 39 99
0 8 0 3 16 4 2 3 5
2.40 3 10 42 63
0 20 3 04 45 04
1 X 3 49 46 15
4 40 3 2 2 44 39
14 20 2 84 32 58
2 . x 3 57 34.14
O X 4 16 38 31
O X 3 9 7 4 2 2 8
O X 3 4 6 45 27
O X 2.31 47.19
O X 3 2 6 49.83
0 X 4 16 53 08
9 X 2.95 46.27
0.40 3 11 4 6 4 2
O X 3 8 5 51 48
0 80 3 35 53 23
2 M 2 72 52 65
O X 2 5 3 54 54
O X 3 49 57 08
0 X 3 19 58 71
a x 3 46 61 07
4 20 2 73 58 66
3 40 2 X 57 16
6 40 2 5 5 52.54
4 X 2 48 X 4 0
7 40 2 8 3 45 19
8 2 0 1 30 38 07
1 X 2 3 6 38 82
1 X 3 8 8 41 11
o x 4 61 451 4
2 X 3 3 9 45 16
4 X 2 25 42 43
11 40 2 0 6 32 81
0 X 2 74 35 54
o x 3 15 38 69
1 X 2 98 39 87
o x 3 5 4 43 41
12 20 2 X 33 42
0 80 1 77 34 39
1 X 3 27 36 66
O .X 3 39 40 05
0 20 3 2 2 42 72
O .X 2 6 3 44 98
0.20 2 53 46 88
1 X 2.78 47 34
o . x 3 75 M .3 7
9 X 3 3 5 43 36
3 X 2 76 42 71
4 X 2 . x 39 88
o . x 3 X 42 88
0 X 3 3 3 45 73
1 X 3 19 465 7
5 40 2 24 43 . x
0.20 2 2 9 44 75
1 .x 2 17 45.57
O X 2 5 4 47 67
O .X 3 16 50 21
0.00 3.03 5 2 5 6
0 X 3 22 54 97
O.x 2 42 56 72
0 2 0 2 13 58 02
1.20 2 0 5 58.23
4.20 2 X 55 40
0.40 1 77 56 27
1 . x 2 43 56 39
O X 2 6 4 58.26
O X 2 34 59 87
O X 2 5 4 61.56
0 20 2.58 63 04
0 20 2 32 64.31
O X 2.55 65 88
0 X 1 43 66 75
0 X 1 78 67 X
O .X 1 76 68 82
o . x 2 15 70 04

m rrvd
0 40 
000 
000
0.00 wed
O.M
a 18
5 32 
0.00 
000 
o .x
0.00 wed
000 
000 
0 00 
0.00 
000 
000
0 00 wed
000
OOO
0.00
000
000
000
0.00 wed
o . x
0 X
ooo
0 00
ooo
000
0 00 wed
000 
000 
0.00 
000 
000 
0 00
0 00 wed
000 
000 
0 00 
000  
000 
ooo
0 00 wed
000
000
4 70
0 X
000
000
0 X  wed 
O X
8 03 
7 68 
O X
2 48
1 86
0 18 wed
O X  
O X  
0 X  
0 X
o x
o x
o x  wed
O X
o x
0. x
o x
o x
o x
0 X  wed
o x
o x
o x
0. x
0. x
o x
0 X  wed
3 74 
0 62 
O X  
O X
1 50 
0 75
015 wed
O X  
0 X
o x
o x
o x
o x
o x  wed
o .x
0 X
o x
306
o x



EffRF
mrrVd
2 52
2 18
8 34
206
0 77
000
0.00
000
000
1 54
1 54
0 00
000
000
0.00
0.00
2,32
000
12 08
7 20
0 40
7 83
0 20
0,00
000
304
4 19
000
1 59
2 70
0,25
1 53
1 69
0.00
1 51
0 00
000
0 00
000
000
3 69
0.00
9 43
0 00
0,00
000
000
000
000
0 0 0
0 00
0 00
000
000
0 00
0 00
000
000
000
0 00
8 69
3 83
000
0.00
000
0 00
000
3,80
3 82
1 74
858
1 19
000
000
0.00
000
000
0 00
0.00
0.00
0 00
0 00
0 00
0.00
0 00
000
0.00
0.00
0.00
0 00
0.00
0.00
0.00
000
0.00
0,00
0.00
0 00
0 00
0.00
0 00

Restils of Evipatranspiraban Effective Rajnfai Catoiabons for Site 1 usmg Hargreaves Method

catc.
Eto (mm/d) 

2.39 
2 35
1 91 
2.09
2 20 
2,14 
1 51 
1 03 
1 52 
1 81 
1 41 
1,23 
1 57 
1 72 
1 90 
1 84 
1 66 
1 39 
074
0 73
1 44 
064 
1 33 
1 11 
1 17 
090  
1 03 
1 00 
1 02 
1.04 
0 75 
0 92 
0 87 
071 
0 94 
0 77 
0 82 
0 85 
0 74 
0 52 
0 70 
090  
0 82 
094 
0 50 
0 66 
0 78 
0 75 
0 52 
0.66 
0 55 
058 
0 45 
0.54 
055 
0 41 
0 26 
0 43 
0 39 
052 
034 
0 45 
0 45 
0 44 
0 38
036 
0 36 
034 
044 
0 32 
0 45 
044 
0 27 
0 26 
0 30
037 
033  
0 34 
023 
0 16 
0 18 
0 22 
0 17 
0 16 
0 29 
0 32 
0 21 
029 
029 
029 
0 33 
0 24 
0 31 
0.25 
031 
0 27 
0 24 
0 21 
0 18 
0 29 
0.39

catc. EffRF meas. c ^ . c ^ .
SMD (mm) El actual mm'd DATE RF mm/d Eto (mrrVd) SMD (mm)

71 37 1 33 000 30/12/02 2.80 0 28 O X
7264 1 27 000 31/12rtT2 240 022 O X
73 64 1 01 000 01/01/03 8 60 026 O.X
74 72 1 06 000 02«1/03 2 40 0 32 o x
75 63 1 11 000 03AD1/03 1 00 023 o x
76 68 1.06 0,00 wed 04AD1/03 000 0 30 o x
77 42 0 73 0.00 05/01/03 0 60 0 35 0.05
78 19 0 77 0 00 06rt)1/03 O X 0 33 0.38
78 89 0 70 000 07/01/03 O X 0 19 0.57
7971 063 0 00 08rt)1/03 2 40 029 O X
71 d4 063 0.00 0»Q W 3 1 80 0.26 0.00
71 ao 0 65 0 00 10IQ1/D3 O X 0.23 0 23
65 04 0,64 0,00 wed 11/01/03 020 0 37 0.40
65 89 1 05 0 00 12/01/03 040 0.42 0 42
67 03 1 14 0 00 13rtD1/03 040 0.26 0 26
66 11 1 08 0 00 14/01/03 020 0 18 0 26
68 66 0 95 0.00 15«1/03 3 X 0 42 O X
69 65 0.79 0 00 ie«1/03 040 0 46 O X
59 27 0 42 0 00 17/01/03 1260 0 46 O X
58 97 0 49 0 00 wed 18AD1/03 790 0 40 O X
59 94 0 d6 0 00 0.80 040 O X
28 50 0 56 0.00 20AD1/D3 820 0 37 O.X
29 63 1 33 o x 21/01/03 060 0.40 O X
25 34 1 11 0 00 22«1/03 O X 0 44 044
26 51 1 17 000 23^)1/03 020 058 0 82
20 01 0 90 0.00 24«1/03 420 035 0 X
21 04 1 03 0 00 wed 25rtDl/03 4 60 0 41 0 X
1864 1 00 0.00 26/01/03 O X 0 56 0,56
1966 1 02 0.00 27/01/03 2.80 0 63 0 X
20 49 1 04 0.00 28A31/03 3 .x 0 30 o x
005 0 75 0 00 2fl«1/03 060 0 35 o x
000 0.92 16 43 3Q/t)1A33 200 0 47 o x
007 0 87 000 31/01/03 220 0 51 O.X
0 38 071 0 00 wed 01/02rt)3 0.20 0 49 029
000 0 94 0 28 02/02/03 2 20 0.40 O X
OOO 0.77 4 03 03/02/03 O X 0 41 0 41
000 0.82 5 58 04/02/03 020 0 45 066
000 0.85 1.95 05rtJ2rt)3 0 20 0.50 1 OS
000 0 74 006 06AJ2«3 1 40 0 62 0 27
000 0 52 16 46 07/02«3 O X 0.59 0 86
0 50 0 70 000 wed 06A32/03 520 0 44 O X
000 0 90 1 00 08/02/03 060 068 0 06
OOO 0 82 2 78 10®2«)3 1020 0 69 O X
OOO 0 »4 1006 11/02/03 O X 0 84 0 84
000 0 50 5 50 12/02/03 020 0 85 1 49
068 0 68 0,00 13/02AJ3 0.20 0 75 2 03
0 66 0 78 000 14AJ2W3 O X 064 2 67
000 0.75 2.99 wed 15«D2®3 O X 0 82 3 49
0 32 0 52 0 00 16rt32AD3 O X 0 57 406
000 066 12 82 17/02«3 O X 0 45 451
000 0 55 0 65 18/02/03 O X 0 42 4 93
0 00 0 56 3 82 19/02/03 o x 0 70 5 63
0 00 045 t 55 20»02«C3 1 20 0 67 5 10
000 054 2 66 21/02«3 020 0.99 5 X
000 0 55 065 wed 22/02/03 1 20 0 89 5 56
000 0 41 14 79 23A32/03 1 20 1 02 5 40
000 0 26 7.74 24A32«3 020 094 6 15
000 0.43 14 97 O X 0 59 6 74
000 0 39 1 21 26/02/03 220 0.34 4 88
0 12 0 52 0 X 27/02/03 030 0.86 4 94
000 0 34 0 13 28/02/03 14 60 0 96 O.X
005 0 45 O X wed 01/03AD3 480 0 97 O X
000 0 45 0 11 02A33/03 0 20 1 26 1 06
000 0 44 1 96 03my03 080 0 96 1 22
000 0 38 0.62 04/03/03 1 X 0 98 1 19
000 0 38 662 05/03/03 020 1 19 2 18
000 0 36 4 64 06AJ3AD3 020 1 22 3.20
000 0.34 0.86 07/03A53 780 0 80 O X
000 0 44 37 56 wed 08rt33A33 5 X 1 18 O X
OOO 0 32 0 68 09AD3rt33 260 0 86 o x
0 25 0 45 O X 10rtJ3A33 960 1 02 o x
000 0 44 6 91 11/03A)3 240 1 21 o x
000 0 27 7 73 12rtD3rt)3 O X 1 24 1 24
000 026 1 94 iy o y o 3 0 00 1 20 244
000 0.30 250 14rtJ3rtJ3 020 1 55 3 79
037 0.37 0 ,X wed 15«33A53 O X 1 60 5 39
050 0.33 O X 16AJ3A33 O X 1,85 7 24
064 0 34 O.X 17/03A13 o x 2 10 9.40
0 27 023 o x 18«3«)3 o x 2.19 11 59
0 43 0 16 O X 18A)3/03 020 1 70 13 10
001 0 18 o x 20/03rt)3 O X 1 67 14 77
0 82 022 o x 21/03W3 O X 1 91 1666
099 0 17 o x wed 22rtD3/03 o x 1.82 18 50
000 0 18 6 23 23AJ3/03 o x 2 45 20 95
000 029 0 51 24/03/03 0 20 2 08 22 63
0,12 0.32 o x 25/03/03 O X 1 72 24 55
000 0 21 2.67 26«3/03 o x 2 47 27 01
000 029 051 27/03/03 O X 1,96 2 9 X
009 0,29 O X 28A)3/03 0 40 1 85 30 45
0 38 0 29 O X wed 29/03rtD3 020 1 95 32.20
071 0 33 O.X 30/03rt)3 O X 1 97 34 17
000 0,24 1 85 31/03A53 o x 2 25 36 42
000 031 6 29 01/04A33 3 20 1 70 34 92
0.00 0.25 0 35 02rtMrt33 0 40 1.91 36 43
000 031 4 29 o y o 4 m 0 00 1 66 36 29
000 027 0 33 04/04/03 020 2 53 40 62
000 0.24 256 wed 05rt)4/03 O X 2.17 42.53
000 0 21 6 19 06/D4«5 O X 1.74 44 03
0,00 0 18 12 82 07/04AD3 O.X 1 81 45 55
000 0 29 0 11 08A54/03 O X 1 95 47 17
000 0 39 20 01 09A54fl:i3 o x 2 21 48 96
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wed
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R esu ls  o f Evapotrwisoirabon and Effective Ratnfal C a la iabans far SKe 1 using Hargreaves P*>ethod

meas. catc. calc. Eff RF
DATE RF mnVd Eto (mrrVd) SMD (mm) El actual mm/d

10/04/03 000 1 81 50 39 1 43 O X
11/04/03 0.00 1 93 51 88 1 49 O X
12A>4/03 000 1 86 53 29 1 41 0. x
13AMA)3 1 80 2 02 52 99 1.50 O X
14«)4AJ3 060 241 54 18 1 79 O X
1S«)4/03 000 325 56 56 237 o x
16/04/03 000 3 57 59 08 252 O X
17/04/03 000 3 X 61 11 2.03 o x
18/04/03 0.00 2 51 62 75 1 64 o . x
19AM/03 000 1 78 63 88 1 13 o x
20^34/03 0.00 1 74 64 97 1 09 o x
21/04/03 19 20 1 63 46 77 1 X o x
22A54/03 0 20 2 58 48 66 2 10 0 X
23«4A)3 000 2.67 50 78 2 12 o . x
24/04/03 260 2.33 49 97 1.79 o . x
25/04/03 6 40 2 47 45 49 1 92 o . x
26^)4/03 3.80 2 41 43 68 1 99 o x
27/04/03 3 20 2.55 42.64 2 16 o x
28/04/03 520 1 83 39 01 1 57 0.00
29/04/03 220 287 39 68 2 87 o x
30/04/03 3 20 2.39 38 87 2 39 o x
01/05/03 8 80 2.28 32 35 2 28 o x
02A55AW 2 60 2 69 32 44 269 o . x
Q3A16/03 3.20 254 31 78 254 o x
04/05rt33 26 00 1.88 7.67 1 88 o . x
05/05/03 520 2 57 5 03 2 57 o . x
00rt)5/03 1 60 2 96 6 40 2 96 o . x
07/05/03 020 3.05 9 25 305 o . x
08/05A)3 0 00 2 98 12 23 2 98 o x
08/05/03 1 80 2 88 1331 2 88 o x
10A35/03 1 80 3.06 14 57 3 X o . x
11/05/03 1 80 2 71 15 48 2 71 o x
12/05/03 4 40 2.42 1350 2 42 o x
13rt)5/03 1 20 2.93 1523 2 93 o x
l4fl55/03 000 3,26 18 49 326 o . x
15rt)5rtD3 300 2 X 18 10 2 . x o x
1«rt)5/03 700 2 68 13 77 2 66 o x
17/05rti3 15.20 2.20 0.77 2 20 o x
18/05/03 19 80 2.68 O X 268 1634
19rtD5m3 680 205 o x 205 4 75
20rt>5«)3 3 20 2.40 o x 2.40 0 80
2 l/05«3 740 3 08 0 X 308 4.32
22A)5rt)3 060 3 30 2 70 3 30 0 X
23/D5AU 220 2 54 3 04 254 o x
24AJ5W3 1 40 2 44 408 244 0 X
25/05flX3 040 2 92 659 2 92 000
26A35/03 t 40 331 6 50 3 31 000
27/05«)3 1 40 290 1001 290 0 X
2A/05AD3 1 80 2.74 10 95 2 74 0 X
29/05/03 1 20 3 89 1364 3 89 o x
30rt35rt)3 000 529 18 94 5 29 o . x
31/05/03 000 3 76 22 69 3 76 0 X
01/06A)3 080 3 37 25 26 3 37 o x
02/06A)3 000 350 28 76 3 50 0 X
03rt)6«)3 10.80 2 52 20 48 2.52 o . x
04«6rt)3 020 305 23 33 305 0 X
06rt)6rtD3 060 3 16 25 89 3 16 o . x
06rt)6rt)3 0 20 3 92 29 61 3 92 o x
07/06AJ3 060 303 32 05 303 o . x
08rt»O3 660 3.94 29 38 3 94 o x
09rtW/03 520 3 13 27 32 3 13 o x
10/06/03 4 80 330 25.82 3.30 o x
11/06^33 020 3 53 29 14 3 53 o x
12rt)6rt33 0 80 355 31 90 3 55 o x
13flD8rtD3 000 3 78 35 68 3 78 o . x
14/06A33 000 4 84 40 52 4 84 o . x
15A36/03 0.00 3 91 43 97 345 o . x
16/06A33 000 4 73 47 97 4 X o x
17/06rtD3 000 3 52 M.78 2 81 o . x
18«6rt33 040 3 45 53 04 265 o x
19/06/03 0 00 355 55 67 2 64 o . x
20rt56«3 000 3 71 58 33 265 o . x
21/06A33 000 4 03 61 09 2,76 o x
22m /03 0.00 3 91 63 65 256 0 X
23«)6/03 0.00 3 48 65 82 2.18 o . x
24rtJ6«3 000 4 46 68,51 2 68 o . x
25A»03 0 X 509 71 42 2.91 o x
26/06/0Z 1.M 3 81 72.48 206 o x
27/06^33 20 20 3 24 53 99 1 71 o x
26/06/03 000 3 82 56 79 2 80 o x
29A)6A33 040 4 43 59 50 3 11 o . x
30AD6rt)3 1680 255 44 41 1 71 0 X
01/07/03 3 40 328 43 76 2 76 o x
02/07/03 2.00 4 01 45 16 340 0 X
03/07/03 000 2 77 47 47 231 o x
04/07/03 020 256 49 34 208 0 X
05/07/02 0.00 2 96 5t.66 2.32 o x
06/07/03 000 3.39 54 24 2 57 o x
07/07/03 0 80 3 11 5571 2.27 o x
Oa/07/03 020 3 78 58 21 2.70 0 X
09fl37/03 O X 3 57 X  66 2 45 o x
10fl37/O3 2 X 358 61 01 2 36 o . x
11/07/03 O X 3 46 63 28 2 27 o x
12rtD7/03 O X 4 28 65 98 2 70 o x
13AD7/03 0 80 4 74 68 02 2.85 o . x
14/07/03 O X 4 96 70 89 2 87 o x
15rt)7/03 820 3 38 64 53 1 84 o x
16rtl7/03 I X 4 73 66 45 2 92 o . x
17/07/03 1 9 X 1 97 48 02 1 17 o x
iaA37/03 040 4 26 51,03 3.41 o x
19A)7/03 6 X 3 21 46 88 2 46 o x

iTMa$. catc. caic. EHRF
DATE RF mm/d Eto (mm/d) safD (mm) El actual mm/d

20rtJ7/03 e x 3.31 42 97 269 O X
21«7/03 2 80 3 38 43 06 2 89 O X
22AJ7«3 040 3 07 45 29 2 62 0 X
23«7>03 3 W 292 44 11 2.42 o . x
24^37/03 4 X 3 12 42.74 2 63 o x
25iT)7/03 1 X 3 32 44 58 2.85 o x
26rt)7/03 o x 3 39 47 42 264 o x
27/07/03 18 20 3.67 32 18 296 o x
28/07/03 8 X 3 48 27 66 3 48 o x
29«7/03 4 80 2 91 25 77 2 91 o x
30«37/03 380 3 25 25 22 3 25 0 X
31«)7f03 O X 3 34 28 56 3 34 o x 8

8
8

8
8

8
8

8
8

8
8

8



SITE 2: THE CURRAGH



of Evapotrw>spir»bon snd Effective R a n fa l CaicutatKX>& for Srt« 2 usmg Penman Methoc

Meteorological balance DAILY DATA
meas. •Me. catc. EfTRF m eat. calc. calc. EfTRF

DATE RF m m /d Eto (mrr^dy SMD (mm) El actual m m /d DATE RF mnVd Elo (mm/d)

II

El actual m m /d
0 40 0 82 O X O .X 0 4 0 1 2 A » 0 2 0 2 0 2.50 4 19 2.59 O X

05AJ3«2 0 2 0 1 36 1 16 1 36 O X 13rt)6«2 3 4 0 2 11 291 2 11 O X
06/03/02 0 2 0 1 16 2.12 1 16 O .X 14A)6/02 4 2 0 2 78 1.48 2 78 o x
07/03/02 0 0 0 1 12 3 24 1.12 O .X wed 1 5 W 0 2 O X 231 3 79 2.31 o x
06/03/02 2 80 1 53 1 97 1 53 O X 16/06AD2 7 4 0 1 88 o x 1 88 1 73

weo 08/03A)2 10 40 1 X O X 1 X 7 43 17/06«2 0 20 3 . x 2 8 9 3 X O .X
10rt»3rtD2 6 40 1 32 O X 1 32 5 08 1 8 W 0 2 O X 2.84 5 7 3 2 8 4 O .X
11/03AD2 0.00 1 55 1 55 1 55 O X 19A)6/02 0 4 0 2 83 8 16 2 3 2 O X
12AXV02 0 2 0 1 03 2 38 1.03 0 X 20K)6K2 0 4 0 2 8 6 1063 2 86 O .X
13«J3rt}2 0 8 0 1 17 2 9 5 1 17 0 X 21/06^32 2 . x 3 40 12.02 3 4 0 O X
14/03/02 0.00 1 08 4 02 1.08 o x wed 2 2 W 0 2 2 20 284 1 2 X 2 84 0  00
15rt53A32 0 4 0 0 89 4 51 0 89 o x 23A»/02 1 X 2 84 13 71 2.84 0 0 0

wed 16/03«2 0 4 0 1 X 5 7 7 1.66 o x 24AJ6A32 0 20 2 12 15 62 2 12 0 00
17/03^2 1,40 1 X 5 43 1 06 o x 25rt)6A)2 O X 2 9 3 18 55 2 93 o x

1 1 fiA ^ 0 2 1 60 0 99 4 82 0 99 o x 20/06/02 O X 2.78 21 33 2.78 o x
19rt)3AD2 0.20 1 12 5 74 1 12 o x 27/0602 O X 3 0 7 24 40 3 0 7 o x
2 m V 0 2 2 4 0 1 10 4 44 1 10 O .X 26A36K2 O X 3 11 27 X 3 11 O .X
2l/03rt32 0 40 1 92 5 96 1.92 o x wed 29/06A32 O X 3 03 29 93 3 0 3 o x
22AJ3AJ2 0 0 0 1 44 7 41 1 44 o x 30/06rt)2 3 X 2 08 28 41 2 0 8 o x

wed 23/03A32 0 0 0 0 9 6 8 37 0 9 6 o x 01/07/02 O .X 2 46 X .8 7 2 46 0.00
2 W 3 n 2 0 2 0 0 91 9.08 0 91 O .X 02/07/02 O X 1 31 32-78 191 O .X
25rt)3rt)2 0 60 1 53 1001 1 53 o x 03/07/02 0 40 3 3 4 35 73 3 3 4 o x
26AXV02 0 20 1 84 11 65 1 84 O .X 04/07/02 8 40 2 . x 29 42 2 . x o x
27/03/02 O .X 1 98 13 63 1.98 0 X 05AD7/02 2 X 2.72 29 54 2.72 O .X
2a/03rt)2 0.00 2 13 15 76 2.13 o x wed 06AD7/02 O .X 2 . x X 7 9 2 X o x
29AJ3rt)2 0 20 1 85 17 41 1.85 0 X 07/07/02 3 2 0 2 25 29 85 2 25 o x

wed 30A»/02 4 40 1.93 14 94 1 93 0 X 08/07/02 2 X 2 43 29 68 2.43 O .X
31/03A32 1 00 1 59 1 553 1.59 0 X 0907/02 3 X 2 69 28 56 2 6 9 0.00
01/04/02 3 6 0 1 55 13 48 1 55 o x 1007/02 4 2 0 2 8 4 27 20 2 8 4 o x
02/04/02 2 80 1 40 1 2 X 1 40 0 X 11/07/02 20 20 2 3 5 9 3 5 2 3 5 O .X
03rt)4A32 3 8 0 2 28 10 56 2 28 O .X 12/07/02 6 X 2 5 7 5.32 2.57 o x
04/04/02 0 00 1 66 12 42 1 86 0 X wed 13/07/02 O .X 3 4 4 8 76 3 44 o x
05«54A)2 0 00 1 62 14 04 1 62 o x 1407/02 O X 3 26 1201 3 2 6 o x

wed 06AHA]2 0 00 1 94 15 88 1 84 0 X 1 5 0 7 0 2 O X 2.23 14 25 2 2 3 o x
07/04AJ2 0 0 0 241 18.29 2.41 o x 1 6 0 7 0 2 O X 2 71 1 6 X 271 0 00
08AH/02 0.20 1 94 20 03 1 94 o x 1 7 0 7 0 2 O X 2 8 8 1984 2 88 0 00
OQ/OA/02 0 00 2 08 22 10 2 08 0 X 1 8 0 7 0 2 O X 2 70 22 54 2 70 o x
10rtJ4/02 0 00 1 77 23 87 1 77 o x 1 9 0 7 0 2 6 X 2.41 18 95 2.41 o x
11/04/02 0 2 0 1 51 25 19 1 51 O .X wed 2 0 0 7 0 2 0 20 2 8 8 21.63 2 88 o x
1»04A)2 0 40 1 79 26 58 1 79 0 X 2 1 0 7 0 2 O .X 3 14 23.97 3.14 o x

wed 13«)4«2 0 20 1 57 27 95 1 57 0 X 2 2 0 7 0 2 2 X 2 4 6 23 83 2 46 o x
14AHAJ2 1.00 2 M 29 01 2 0 6 0 X 2 3 0 7 0 2 O X 2 37 26 20 2.37 o x
15rt)4A)2 O X 2 19 31 20 2 19 o x 2 4 0 7 0 2 o x 1 88 28 08 1 88 o x
16A)4/02 0 40 1 95 32 75 1 95 0 X 2 5 0 7 0 2 O X 3 X 31 08 3 X o x

1 17/04/02 36 60 1 26 O X 1 26 2 X 2 6 0 7 0 2 o x 2 81 33.89 281 o x
iaAD4/02 1 60 2 49 0 8 9 2 49 0 X wed 2 7 0 7 0 2 o x 2 X 26 79 2 X o x
19AM/02 0 60 2 25 2 54 2 25 o x 2 8 0 7 0 2 6 4 0 2 27 32 X 2.27 O .X

wed 2 0 W /0 2 1 60 1 35 2 29 1 35 o x 2907/02 4 X 2 15 X 2 1 2 15 O .X
21/04/02 10 20 1 19 O X 1 19 6 72 3 0 0 7 0 2 4 40 2.81 28 42 2 61 O .X
22rt)4«2 0 0 0 2.01 2.01 2 01 o x 3 1 0 7 0 2 3 X 2 26 26 88 2 26 0 X

1 23rt)4A32 0 0 0 3 13 5 14 3 13 0 X 01/0802 9 X 2 16 19 24 2.16 o x
24/04/02 o.so 2 12 e 46 2  12 o x 0 2 0 8 0 2 7 80 1 35 1350 1.35 o x
2SJ04KI2 1.80 2 0 2 6 69 2.02 0 X wed 03/0802 2 X 2 01 12.71 2 01 o x
26/04/02 9 40 2 16 O X 2  16 0 56 04A)802 O X 2 43 14 34 2.43 o x

wed 27/04/02 9 ao 1 27 0 X 1 27 8.53 0 5 0 8 0 2 O .X 2.91 17 25 2.91 o x
28AHA)2 9 40 1.77 O X 1 77 7 63 0 6 0 8 0 2 3 X 2 2 2 15 67 2 22 o x
2ft/04/02 1 40 2.19 0.79 2 19 O X 07/0802 2 . x 1 81 14 66 1.81 o x

1 30«)4rt)2 5 40 2 17 O X 2 17 2 *4 0 8 0 8 0 2 8 40 1 52 7 X 1 52 o x
01/05A32 4 00 2 25 O X 2 2 5 1 75 0eA38O2 O X 2 6 3 10 43 2 63 o x
02/05AD2 2 80 2 53 0 X 2 53 0 27 wed 1 0 0 8 0 2 O X 2 8 3 13.26 2 83 0 X
03A35rt)2 0 40 2 42 2 02 2 42 O X 11/0802 2.20 2 5 8 13 64 2.58 O .X

wed 04/05^32 0.00 3 28 5 X 3 28 0 X 1 2 0 8 0 2 O X 2 63 16 27 2 63 0 X
05rt)6/02 0.00 2 X 8 10 2 iO 0 X 1 3 0 8 0 2 1 2 X 2.13 5 81 2.13 0 X
06/05A32 0 00 2 32 10 42 2 32 o x 1 4 0 8 0 2 O X 1 69 7 50 1 X o x
07/OSW2 1 00 2 10 11 53 2 10 0 X 1 5 0 8 0 2 1 X 2 3 0 9 79 3 X o x
0M)5AD2 0.00 2 53 14 05 2 5 3 o x 1 6 0 8 0 2 O X 2 84 12.64 2 84 o x
Q&A5A32 0 00 2 3 5 16 40 2 3 5 o x wed 1 7 0 8 0 2 2 X 3 5 8 14 22 3 58 o x
10/05/02 0 20 2 15 1 835 2.15 o x 18/0802 O X 1 86 16 08 1 X 0 X

wed 11/05/02 0 X 2 8 8 21 24 2 88 o x 1 9 0 8 0 2 O .X 2 X 18 14 2 X o x
12A)6rt32 0 80 2 19 22 63 2 19 o x 2008A52 o x 2 82 20 . x 2.82 O .X
13«5rt52 5 0 0 2 29 19 92 2 2 9 O .X 21/0802 o x 2.56 22.92 2 .M o x
j4 /0 5 « 2 1 20 2 35 21 07 2 3 5 o x 2 2 0 8 0 2 o x 2 0 6 24 97 2 .M o x
15rtD5rt32 000 2 25 23 32 2.25 O .X 23AD802 o x 2.83 27 X 2 83 o x
16/05AJ2 0 20 2 62 25 73 2S 2 0 X wed 24 /0802 3 2 0 2 X 26 66 2 X O .X
17/05A52 29 X 2 19 O X 2 1 9 1 X 2 5 0 8 0 2 O .X 2 49 29.17 2 49 o x

wed 18A)5A)2 0.20 2.59 2 39 2 5 9 0 X 2 6 0 8 0 2 0.20 281 31 78 2 81 o x
19rt)S«2 3 2 0 2 66 1 85 2 X 0 X 27 /0802 0 X 1 83 33.01 1 83 0 00
20rt)5A32 4.20 2 77 0 42 2 7 7 O .X 2 8 0 8 0 2 4 X 2 12 31 12 2.12 o x
21/05/02 3 .M 1 X O X 1 X 0 6 7 29/0802 O .X 2.48 33.61 2.48 o x
22/05«2 5 80 2.76 O X 2 7 6 3 04 30 /0802 3.20 2 23 32 64 2 23 o x
23/05rt)2 5 X 2 18 0 X 2 18 3 42 wed 31 /0802 O X 2 04 34 68 2 04 o x

1 24A)5A)2 6 . x 1 76 O X 1 76 5 04 01 /0902 O .X 2 X 37 58 2 . x 0.00
wed 2&A25/D2 3 40 2 3 3 O X 2.33 1 07 0 2 0 3 0 2 O X 2 55 40.14 2 55 o x

26A)5rt)2 0.40 2 19 1 79 2 19 0 X 0 3 0 9 0 2 o x 1 99 4 1 .x 1 76 o x
27/05/02 1 X 2 . x 2 49 2 X O X 0 4 0 9 0 2 o x 1,95 43 59 1 69 o x
26KAK32 8 X 2 4 0 O X 2 4 0 3 91 0 5 0 9 0 2 o x 1 93 45 23 1 64 o x
29/05/02 3 40 2 0 2 O X 2 8 2 0 78 0 6 0 9 0 2 o x 1.86 46 78 1 55 O .X
30/O5A32 3.20 3.18 O X 3 18 0 02 wed 07 /0902 o x 2 26 48 62 1 84 o x
31/05A32 0 . x 2 62 2 62 2 62 O .X 0 8 0 ^ 2 1 X 1 70 48 X 1.35 o x

wed 01/06A32 1 X 3 10 4 73 3 10 O X 0 9 /0902 0 2 0 1.82 49 61 1 45 o x
02Z06/02 7 X 2 . x 0 . x 2 X 0 42 1 0 0 9 0 2 O .X 2.39 51 48 1 87 O .X
03A)6rt32 4 20 2 X O X 2 X 1 X 11/0902 O .X 2.57 53 44 1 96 O .X
04A56A32 1 X 2.17 0.57 2 17 0 X 120902 a x 2.25 55 10 1 66 O X
05«6/02 O X 3 30 3 87 3 X o x 1 3 0 9 0 2 O X 2.27 56.74 1 64 O .X
06/06/02 0 . x 2.85 6 72 2 8 5 o x wed 1 4 0 9 0 2 0 2 0 1.91 57 88 1 34 O .X
07/06rt32 4 X 2.61 5 34 261 o x 1 5 0 9 0 2 0 2 0 1.75 58 X 1 21 0 X

wed 0flA)6rt»2 1. x 1 83 5 56 1.83 O .X 1 6 0 9 0 2 o x 1.11 59 64 0.75 o x
09/06/02 9 . x 2 55 O .X 2.55 1 69 17/0902 o x 1.14 X  40 0 76 o x
10rt)6rt32 6 2 0 2 82 O X 2 8 2 3 3 8 18/0902 o x 1 75 61 X 1 16 O .X
11/06rtD2 1 X 2 X 1 X 2 X O X 19AJ902 o x 1.32 62.41 0 86 O .X



ResaJts o f Evapotransorabon and E1*»ctrv« R a in M  Catcviabons for Site 2 usmg P«r>nan li^ettiud

w^a

wea

wed

wed

wed

I

wed

wed

wed

wed

wed

hydroL

wed

wed

wed

DATE RF mnVd Eto (m m /d) SMD (m m ) Et actual m m /d DATE RP m m /d E lo  (m m /d) SMO (m m ) El actua l m m /d
20/09/02 0.00 1 45 63 35 0.93 0 X 30/12/02 2.20 036 O X 0 36 1 84

0 00 1 59 64 34 1 X 0 X 31/12/02 280 031 O X 0 31 2 49
72A39rtJ2 000 1 16 6507 073 o x 01/01/03 700 0 37 o x 0 37 6 63
23A}9A32 0.00 1 63 66 07 0 99 o x 02/01/03 1 X 053 O X 0 53 0 47
24/09A)2 0.00 1 32 66 86 0 79 o x 03A31/03 1.60 0 29 o x 0 29 1 31
2Srt»AD2 0.00 1 58 07 80 0 94 o x wed 04/01/03 0,20 0,02 o .x 0 02 0 18
26m /02 0 00 1 41 68 61 0 62 o x 05/01/03 0 20 0 22 002 022 O X
27/09/02 0.00 087 69 11 0 50 o x 08/01/03 O X 0 37 0 39 0.37 O X
26A)9A}2 000 1 33 69 86 0 75 o x 07/01/03 O X 033 072 0 33 O X
29/09AD2 0.00 1 93 70 94 1 07 0 . x 08A)1/03 2 40 023 O X 023 1 44
yuO9/02 10.00 1 49 61.75 0 81 o x 09AD1/03 2 ,X 0,24 O X 0,24 2 36
01/10/02 1 00 1 35 61 62 0.87 o x 1001/03 O X 0 17 0 17 0.17 O X
02/10A32 8 20 1.71 54 53 1 11 o x wed 11/01/03 O X 0 13 0 31 0 13 0 00
03/10«2 0 40 1 57 55 28 1 15 0 . x 12AJ1/03 0.20 0 87 0 97 0.87 o x
04/10/02 0.00 1 68 56 49 1 21 o x 13rt)1/03 0 40 0.37 094 0.37 o .x
05/10®2 0.20 1 56 5740 1 11 o x 14/01/03 a x 0.25 1 19 0.25 o x
06/10fl52 0 20 090 57 63 063 o x 15^1/03 o x 0.67 1 86 0 67 0 X
07/10/02 0.00 1 24 58 66 085 o x 16rt)1/03 0 20 1 04 2 70 1 04 o x
06/10/02 840 0 81 50 83 0.55 o x 17/01/03 11.40 0 79 O X 0 79 7.91
09/10AD2 440 0 76 47 02 0 59 o x wed 18A31/03 860 073 O X 0 73 7 87
10/10rt)2 000 0 92 47 77 0 75 o x 19/01/03 1 40 0 24 O X 0.24 1 16
11/10/02 29 60 078 16 80 0 63 0 X 20A31/03 6 60 051 O X 051 609
12/10/02 0.20 1 20 19 60 1,20 0. x 21/01/03 1 20 0 43 O X 043 0 77
13/10rt>2 440 0 76 16 16 0 76 0. x 22/01/03 O X 0.58 056 058 O X
14/10/02 0 20 0 75 16 71 0 75 o x 23«1/03 0 20 1 05 1 43 1.05 O X
15/10fl32 1000 0 87 7 58 0 87 o x 24A31/03 4 X 052 O X 0.52 2 .x
16/10/02 000 1.07 6 64 1 07 o x wed 25rtDl/03 7 60 0 5 4 O X 0 54 7 06
17/10A32 300 055 6 19 0 5 5 o x 26AD1/03 O X 0 6 8 0 6 8 0 68 0 X
1 a/10/02 020 0 75 6 74 0 75 o x 27/01/03 1. x 1 18 0.66 1 18 0 X
10/1002 000 0 46 7 2 0 0 4 6 o x 28AD1/03 4 20 0.42 O X 0  42 2 92
20/10/02 32 00 0 7 7 000 0.77 24 03 29/01/03 0 40 0 4 9 O X 0 49 O X
21/10A32 1820 0 8 2 0 00 0.82 1738 30/01/03 1 60 0 73 O X 0.73 0 7 8
22/10/02 0 8 0 0 99 0 19 0 99 o x 31/01/03 2 . x 0 76 O X 0 76 1.24
23/10AJ2 0 4 0 0 88 0 67 0 88 o x wed 01/02/03 0 40 0 51 O i l 0 51 O X
24/10A32 1 80 1.15 0 02 1 15 o .x 02/02AD3 220 0 5 4 O .X 0 54 1 54
2S/10TO2 6 8 0 0 9 2 000 092 5 8 6 03AD2A33 0 20 0 5 3 033 0 5 3 O X
26/1002 7 2 0 1.26 000 1 26 5 9 4 04AD2AJ3 0.80 0 49 002 0.49 0 X
27/10A32 3 6 0 1 47 000 1 47 2 13 05AD2/03 0 20 0 97 0 49 0 97 0 X
26/10/02 1 40 0 82 000 0 82 0,56 06rt)2A53 2 . x 0 81 O X 061 0.70
20/10/02 23 80 0 43 000 0 43 23 37 07/02fl33 0.20 0 6 4 0 4 4 0 6 4 O X
30/10«2 000 0.50 050 0 5 0 o x wed 08/02/03 4 X 0 5 4 O X 0 5 4 3.01
31/10/02 020 0 69 0 9 9 0 6 9 O X 09/02/03 1 20 0 7 0 O X 0 70 0 50
01 /11A32 220 1 05 000 1 05 0 16 1002A33 6 60 1 12 O X 1 12 5 48
02/11/D2 11 00 1 59 000 1 59 9 41 11/D2AJ3 0  40 0 45 005 0 45 O X
03/11/02 6 8 0 0 57 000 0 57 6.23 12/02AJ3 0.20 0 24 0 09 0 24 0 X
04/11/02 0 4 0 095 055 0 95 O X 13/02/03 O.X 0 5 6 0 6 5 0 56 O X
05/11/02 1 00 1 05 060 1 05 0 X 14/02/03 O X 041 1 05 041 O .X
06/11/02 3 8 0 1 06 0.00 1 X 2 14 wed 15/02/03 020 0 7 3 1 59 0 73 O X
07/11/02 000 0 67 0 67 0  67 O X 18/02/03 O X 0 7 7 2 3 6 0 7 7 O .X
08/11/02 1420 1 07 000 1 07 12 46 17/02/03 O X 0 5 5 291 0 55 0 X
09/11/02 9 0 0 0 48 000 0 48 6 52 18«2AJ3 O X 0 52 3 42 0 52 O X
10/11/02 4 6 0 0 63 000 0 6 3 3 97 19«2A33 0 X 0.73 4 16 0 73 O X
11/11/02 0 4 0 0 5 6 0 16 0 5 6 O X 20/02/03 0 6 0 0.44 4 X 0 4 4 o .x
12/11/02 0 6 0 0 73 0 2 9 0 73 O X 21/02/0Z 0 20 1 05 4 85 1 05 o .x
13/11/02 0 6 0 0 56 0 2 6 056 O X wed 22/02/03 O X 1 21 6 X 1.21 o x
14/11/02 26 40 041 000 0 41 25 74 23/02/03 0 60 1 39 685 1 39 o x
15/11/02 20 20 0 31 000 0  31 19 89 24«2/03 0.20 1 16 7 81 1 16 o x
16/11/02 000 0 33 033 0.33 O X 2Sm2A)3 O .X 0 6 2 8 44 0 6 2 o .x
17/11/02 0.00 0.32 0  65 032 0 X 28AD2AJ3 2.20 0 4 4 668 0 44 o x
ia /11/02 5 6 0 0 99 000 0  99 3 9 5 27/02/03 040 0 91 7 19 0 91 0 X
19/11/02 S 20 051 0 00 0 51 4 69 28/02A)3 16 80 1 26 0 X 1 26 8 35
20/11/02 1 00 0.75 000 0 75 0  25 wed 01/03/03 360 1 02 O X 1 02 2.58
21/11/02 760 060 0 00 0 6 0 7 00 02/03/03 2 80 1 27 O X f.27 1.53
22/11/02 060 0 73 0 13 0 73 O X 03A33A23 1 40 1 07 O X 1.07 0.33
23/11/02 220 0.62 000 0 62 1 45 04«3/03 080 1 13 0 33 1 13 0 X
24/11/02 2.80 0 57 0 00 0 57 2 23 05 /03«3 0 40 1 39 1 33 1 39 O X
^5/11/02 1 30 0 52 0 00 0 52 1 28 06AXVC3 O X 1 41 2.74 1 41 O X
26/11/02 3 4 0 0 62 000 0,62 2 78 07/03A33 320 0 9 4 0 47 0 94 0 X
27/11/02 1560 1 02 000 1 02 14 56 wed 0a«)3AD3 8.80 1.35 O X 1 35 6 98
28/11/02 000 0 40 0 40 0 40 0 X 09A33rt)3 1 40 0 94 O .X 0 9 4 0 46
29/11/02 020 023 0 43 023 0 X 10rt0/03 10 80 1 12 O X 1.12 9 6 8
30/11/02 8 60 071 0 00 071 7 46 11/03rtB 1 20 1 44 0.24 1 44 O .X
01/12/02 780 0 48 000 0 48 7 32 12«KV03 020 1 26 1 32 1 28 O.X
02/12/02 260 0 29 o x 029 231 13«3/03 O X 1 X 2.31 1. x O X
03/12AJ2 3 6 0 0 43 0. x 0  43 3 17 14A53AJ3 0.20 1 47 3 56 1 47 O X
04/12/02 0.20 0.56 0 36 0  56 0 X wed 15rtXV03 O X 1 58 5 17 1 56 O X
05/12rt)2 020 0 36 0 52 0 36 O X 16A33A33 o x 1 66 6.83 1 66 O X
06/12 « 2 020 -0 02 0 30 -0 02 O X 17/03AD3 o x 1 42 8 25 1 42 O X
07/12A32 060 0 18 O X 0 18 0 12 18/03/03 020 1 61 9.66 1.61 O.X
08/12/02 000 0 18 0 16 0.16 O X 19rti3A)3 0.20 1 42 10 88 1.42 O .X
09/12/02 O X 0 23 0 41 0 2 3 O .X 20«3rt)3 O .X 1 39 12 26 1.39 O X
10/12/02 000 0 25 066 0 25 0 X 21/03/03 O X 1 57 13 83 1 57 O .x
11/12flD2 000 020 0 8 6 0.20 O .X we<3 22/03/03 0.00 1 78 T5 62 t 78 o .x
12/12/02 4 20 0.16 O X 0 16 3 18 23rtl3A)3 o .x 1 69 17.50 1 89 O X
13/12/02 080 -0  15 O X -0 15 0 95 24/03A33 o x 1.54 19 04 1 54 o x
14/12/02 000 0 35 035 0 35 O X 25A33AD3 o .x 1.52 20 56 1 52 o x
15/12/02 3 20 0 27 0 X 0.27 2 58 26rt)3/03 o x 1 78 22 34 1 78 o .x
16/12/02 000 0,20 0 20 0.20 O.X 27/03rtJ3 o x 1 67 24.01 1 67 o x
17/12/02 020 0 07 0 07 0.07 0 X 2&m /02 1 X 1 16 24 16 1 16 o x
18/12A32 0 0 0 0 45 0 52 0 45 O X wed 29/0^03 o x 1 85 26 02 1 85 0  X
19/12/02 000 0 51 1 03 0 51 O .X 2om /oz o x 1.78 27 79 1 78 0  X
20/12/02 1 60 0.22 O X 022 0.36 31/03A33 o .x 2 4 0 30 19 2.40 o . x
21/12/02 5 6 0 0.43 0 X 0 43 5 17 01/04A:J3 3 40 1 87 26 66 1.87 0 X
22/12/02 020 0.32 0 12 0 32 O X 02/04AJ3 080 1 95 29,81 1.95 o . x
23/12/02 3 40 0 75 O X 0 75 252 03rt)4/03 o x 1.53 31.34 1.53 o x
24/12W2 0 6 0 0 40 O X 0,40 0 20 04/04/03 020 2 44 33.58 2 4 4 o x
25/12A)2 1 40 0.30 O X 0 3 0 1 10 wed 05rtl4/03 O X 1 82 35,40 1 82 o x
26/12 « 2 1 80 0 0 6 O X O X 1.74 06/04/03 o x 1 66 37 28 1 88 o x
27/12/02 9 4 0 0 18 O X 0  18 922 07/04/03 o x 1 28 38 56 1 28 o x
28/12AD2 020 0 26 0 X 026 O X 06/04/03 o x 1 68 40 45 1 88 o x
29/12/02 24 00 0 65 0 X 0 65 23 29 X/04A33 o x 1 94 42 16 1 71 o x



Res«As o f E vapotnnso ffition  and Effective R a n fa l CatoJatKins for S<te 2 ustrtg Penman Method

meas. catc. caic. E ff RF
DATE RF m m /d E lo  (m m /d) s a I El actual mm^d

;6A34/03 0 00 1 37 43 34 1.18 0 . x
11/04A)3 000 1 39 44 53 1 18 0 . x
12rt)4/03 000 1 35 45 66 1 14 0 X
13«)4AD3 1 60 1 70 45 46 1 40 o x
14/D4rtD3 0 60 2.03 46 55 1 66 0 X
15«4/03 0 00 2 69 48 74 2 20 o x
16rt)4/03 0 00 2.95 51 08 2 3 3 o x
17/04/03 000 3 19 53 52 2 45 o x
18rt)4/03 0.00 2 78 55 58 2 0 5 o x
19AHm3 0.00 2 13 57 10 1 52 o x
20/04rt)3 0 00 1.73 58 31 1 21 0 . x
21/04A53 10.00 1.31 49 20 O X o x
22A)4AJ3 0.00 2 40 51 09 1 89 o x
23/04AX3 0 00 2 6 2 53 10 2 01 o x
24/04/03 1.80 2.32 53 03 1 73 o x
25rt)4rtJ3 6 40 2.46 48 46 1 83 o x
26rt>4rt)3 3 6 0 251 46 86 2 . x o x
27/04AJ3 2 00 2 3 9 4 6 X 1 94 o x
2«/04AD3 560 1.51 42 42 1 23 o x
29W A33 0.20 2.72 44 56 2 34 o x
3Qrt>4/03 1 40 2 15 44 96 1 80 o x
01/05/03 20 60 2 0 9 26 11 1 74 o .x
02rtJ5rt)3 0 60 2.73 28 23 2 73 0 . x
03A)5AJ3 2.20 2 0 6 26.09 2.06 o x
04flJ5m3 24.00 1 62 5.71 1 62 o x
0 5 W 3 3 4 40 2 72 4 03 2.72 o .x
09Kl5A}3 1 20 2.69 5 52 2 69 o x
07/05rt)3 0.20 2 50 7 62 2 50 o x
08rt)5/03 0 0 0 2 9 9 1 0 X 2 99 o x
09rt)5/03 1 SO 2.88 11 88 2 88 o x
10AD5/03 1 00 2 78 1366 2 78 o x
11/05/03 1 60 2 5 9 14 45 2 5 9 o .x
12A)5m3 3 40 2 53 13 58 2 53 o x
13/05ir03 0.20 3 24 16 62 3.24 o .x
l4A)5rt33 0.00 3 0 4 19 67 3 04 o x
15/05/03 3.60 1 91 17 98 1 91 o .x
16rt)5/03 9 80 2 31 10 48 2.31 o x
17/05/03 5 60 2.25 7.13 2 25 o .x
18rt)5rt33 13 40 2 5 0 0 X 2 5 0 3 77
19A)5A]3 6 80 1 96 0 . x 1 96 48 4
20«)5m3 1 00 1 91 0 91 1 91 o x
21/05/03 7 6 0 2 19 0 0 0 2 19 4 5 0
22A3Sm 0 4 0 2 50 2 10 2.50 o .x
23/05flD3 4 60 2 58 0 08 2.58 o x
24A>5/03 0 20 2 49 2 37 2 49 o x
25AD5A33 0 00 2 14 4 51 2.14 0 X
26rt)5rtD3 2 2 0 2 2 9 4 60 2 29 o x
27fOSm 1 00 2 0 8 5 6 8 2.08 o x
2B/05m 3 0 0 2 0 6 4 75 2 06 o x
26/05^3 1 60 2 89 6 04 2 89 o x
30AJ5/03 0 00 4 84 10 88 4 84 o x
31/05AJ3 0 00 3 01 13 89 301 o x
01/06/03 0.40 3 26 16 75 3 26 o .x
02A36«3 0.00 3 17 19 92 3 17 o x
03rt)6/03 10 80 1 89 11 01 1 89 o x
04/06rt)3 0 2 0 2 X 13 41 2 60 o x
05rt)6/03 2 00 2 44 13 85 2 44 o x
06A)6A}3 0 0 0 3 9 6 17 81 3 96 o x
07/06/03 11.40 3.27 9 67 3 27 o x
Oart»A33 1 80 3 12 10 99 3.12 o x
09A)6A33 4 40 2.39 8 98 2 39 o x
10A»«3 3 00 2.96 8 95 2 98 o x
11/06A)3 0 20 2.67 11 43 2 67 o x
12/06rti3 0 6 0 3 32 14 15 3 32 o x
13rt)6/03 0 0 0 2 9 9 17 14 2 99 o .x
14«)6A)3 0 20 3.86 20 79 386 o x
15A)6/03 0.00 3 44 24 23 3 44 o x
16/06/03 0 2 0 3 12 27.16 3 12 o .x
17/06/03 0 00 2 84 S O X 284 0 X
18A)6A)3 0.20 2.95 32 75 2.95 o x
19A)6/03 O X 3 00 35 75 3 X o x
20rt>6rt)3 0 0 0 3 44 39 19 344 o x
21/06AJ3 0 4 0 2 59 41 38 2 59 o x
22AD6«3 0 0 0 2 66 43 71 2 33 o x
23/06/03 o x 2 76 46 05 234 o x
2 4 /06«3 o x 2.76 48 31 2.20 o x
25AD6/03 0 . x 4 14 51 61 3 30 o x
2 6 A » 0 3 1.20 2.83 52 56 2 15 o .x
27/06A33 20 80 2.95 33 97 221 o x
26A)6A33 O X 2 53 36 50 253 o x
29rt)6AJ3 2 X 3 20 37 70 3.20 o x
30/06/03 24 X 2 46 16 16 2 46 o x
01/07/03 3.20 2.19 15 14 2 19 o x
02/07/03 0.20 3 38 18 33 3 38 o .x
03/07/03 0 20 2 15 20 28 2.15 0 0 0
04A37/03 0 X 1 88 22.16 1.88 0 0 0
05/07/03 0 X 1 98 24 13 1 96 0 0 0
06/07/03 0 40 2 3 5 26 08 2 35 0.00
07/07/03 4 X 2 49 24 57 2 49 0 0 0
08/07/03 11 60 2 99 15 96 2 99 0.00
09/07/03 O X 2.53 18 49 2.53 0.00
10/07/03 1 20 3.53 20 83 3 53 0 0 0
11/07/03 O X 3 28 24 10 3 28 0 0 0
12rt)7/03 O X 3 13 27 23 3 13 o .x
13/07/03 0 . x 3 24 30 47 3 24 o .x
14/07/03 0 40 3 11 33 18 3 11 o .x
1Srt37/03 6 X 2.18 28 76 2.18 o .x
16rt37/03 0,80 2.52 X 4 8 2.52 o x
17/07/03 1960 2 44 13.32 2 44 0 00
18A37/03 0 4 0 3 49 16 41 3.49 o x
19AD7/03 5 X 3 29 14 69 3 29 0 X

DATE
2<V07/03
21/07/03
22A)7/03
23A37/03
24A37/03
25A37/03
26rt37/03
27/07/D3
28A)7/03
29/07/03
30A37/03
31/07/03

me«s. c a k . cate.
RF m nVd Eto (m m /d) SMO (mm) El actual

0.20 
6 40 
0.20 
3S0 
3 4 0  
020 
0 00 
5 0 0  
4 20 
2 6 0  
1.00 
3 40

2.87 
3 19 
2 11 
2.47 
2 2 4
2 ai
2 S9
3 12 
2 9 4  
241 
2 99 
2.92

1736 
14 15 
1607 
14 73 
13.57 
16.18 
19.07 
17 20 
1553 
1544 
17 43 
1696

2.87 
3 19 
2 11 
2 47
2 24 
2 81 
2.89
3 12 
2.64 
2 41 
2.99 
2 92

EfTRF
mm^d

0
0
G.
0 .
0 .
0
0 .
0
0 .
0
0
0

8
8

8
8

8
8

8
8

8
8

8
8



ResuKs o f Evapotnnspiration and £ffectrv« Rwnfal CatcUations for Site 2 usmg H ar^eaves  Method

Meteorotogical balance
maas. ca«c. ca lc. E flR F meas. c ^ . calc. E n  RF

DATE RF mnVd Eto (m nVd) SMD (m m ) Et actua l m m /d DATE RF mnWd Eto (m m /d) SMD (mm) Et actual m m /d
04A33AJ2 0.40 0 8 3 0 0 0 O .X 0 40 12/06/02 0 2 0 3 X 5 52 3 M O X
05rt)3/02 0 2 0 1 16 0 96 1.16 O .X 13A56A32 3 40 2 5 5 4 67 2 5 5 O .X
06/03/02 0 2 0 0.98 1.75 0 9 8 o x 14A » 0 2 4 20 3 16 3.63 3 16 O .X
07/03AJ2 O X 1 05 2.79 1 05 o x wed 15/06rtJ2 O X 2 86 6 4 8 2,86 O .X
0a«)3/02 2S 0 1 36 1 35 1 36 o x 16A)6/02 7 40 2 49 1 58 2,49 o x
oQ foyo? 1040 0 87 0 0 0 0 87 8 16 17/06/02 0.20 3 24 4 6 2 3 24 o x
10«33AD2 6 40 1 08 0 0 0 1 08 5 32 1 8 A » 0 2 O X 3 t1 7 73 3 11 o x
11/03AD2 0 0 0 1 36 1 36 1 36 O X 19/06/02 0 4 0 3 45 1077 3 45 o x
12rt)3A)2 0 20 1.30 2 46 1 X O X 20«8A52 0.40 3 8 4 1422 3 84 0 X
13«)3rt)2 0 6 0 1 05 2 91 1 05 0 X 21/06«2 2 X 3 9 8 16 20 3,98 o x
14/03/02 0 0 0 0  96 3.87 0 9 6 o x wed 22/06/02 2 2 0 3 X 17 29 3 X o x
15«)3rtJ2 0 4 0 0 94 4 40 0 9 4 o x 23/06/02 1 80 3 4 8 18 97 3 48 o x
18rtJ3AD2 0  40 1 44 5 44 1 44 o x 24AJ6rt)2 0.20 2 88 21 65 2 8 8 o x
17/03A52 1 40 1 03 5 07 1 03 o x 25/06/02 O X 3 4 4 25 10 3 44 o x
18rt)3AD2 1 60 1 19 4 66 1 19 o x 26/06AD2 O X 3.32 28 42 3 32 o x
19A33A32 0 20 1 32 5 78 1 32 o x 27/06A32 O X 3 3 5 31 77 3 3 5 o x
20rt)3«2 2 4 0 1 25 4 63 1 25 o x 28A36A2 O X 3 79 35 56 3 79 o x
21/03A32 0 4 0 1 77 6 0 0 1 77 o x wed 29A56AD2 O X 3 92 38 88 3 9 2 o x
22JOy07 0 0 0 1 59 7.59 1 59 o x 30AD6A)2 3 X 1 76 37 04 1 78 0 X
2 2 n y 0 2 0 0 0 1 X 8 59 1. x o x 01/07/02 O X 2 82 39 86 2,82 0.00
24/03rt32 0 20 0 84 9 2 3 0 84 O .X 02/07/02 O .X 2 6 2 42 49 2 62 o x
25rt33AD2 0 6 0 1 78 1 04 0 1 78 o x 03«7/02 0 40 3 6 3 45 22 3 13 o x
2£I/03A32 0 20 2 0 0 1221 2 X O .X 04A)7/02 8 4 0 3 15 39 43 261 0 X
27103/02 0 00 1 84 1 40 6 1 84 O X 05«7/02 2 6 0 3.34 40 17 3 3 4 O .X
26/03/02 0 0 0 2 0 5 160 9 2.05 O X wed 06A37/02 0 6 0 3 16 42 17 2 81 0.00
29rt33rtD2 0.20 2 32 18 22 2 32 O .X 07A37/02 3 2 0 3 10 41 65 2 68 0 0 0
3Qrt)3/02 4 40 1 95 15.77 1.95 o x 08A37/02 2 X 3 0 4 41 70 2,65 0 X
3t/03rt)2 1 00 1 55 163 2 1.55 O X 09AD7/02 3 80 3 49 40 94 3.04 o x
01/04rtJ2 3 6 0 1 67 14 39 1 67 o x 10A37/02 4 2 0 3 2 2 39.57 2.83 O .X
02/04/02 2 8 0 1 53 13 12 1 53 o x 11/07/02 20 20 2 8 4 22.21 2.84 O .X
03rt)4rt)2 3S 0 2 13 11 44 2 13 o x 12A37/02 6 X 3 57 19 17 3.57 o x
04rt)4rt)2 0 0 0 2 10 13 54 2 10 o x wed 13«7/02 O X 4 16 23 34 4 16 o x
05rt)4rt)2 0 0 0 1 84 1537 1 84 o x 14«7/02 O X 3 9 7 27 31 3.97 o x
09/04/02 0 0 0 1 49 1 68 6 1 49 o x 15.C7«2 O X 3 46 3 0 7 7 3.46 O .X
07/04/02 0 0 0 2 2 0 190 6 2 2 0 o x 16A)7/02 O X 2 31 33.09 2 31 o x
0&04A)2 0 2 0 2 5 2 21 38 2 52 o x 17/07/02 O .X 3 26 36.35 3 26 o x
0W04/02 0 00 2 34 23 72 2 3 4 o x 18A37/Q2 O X 4 16 40 51 4 16 o x
10/04/02 0 00 2 0 0 25 71 2 X o x 19A37/02 6 X 2.95 37 11 2 . x o x
11/04/02 0 20 2.23 27 74 2 2 3 o x wed 20/07/02 0 2 0 3 11 40 03 3 11 o x
12/04AD2 0.40 1 96 29 30 1 96 o x 21/07AJ2 O X 3.85 42.65 3.42 O .X
l3 « 4 /0 2 0 20 2 35 31 45 2 35 o x 22«7/D2 2 . x 3 35 42 93 2 88 O .X
14/04/02 1 00 1 70 32 15 1 70 o x 23/07/02 O X 2 72 45 26 2 33 o x
1&04AJ2 0 0 0 2  49 34 64 2 49 O .X 24/07/02 0.00 2 5 3 47,36 210 0.00
10rtJ4AD2 0 4 0 2 13 36 37 2 13 o x 25/07/02 0 X 3 49 50 17 2.81 0 0 0
17/04AJ2 36 60 1 50 1 27 1 50 O .X 26A37/02 0 X 3 19 52 65 2 48 0 0 0
18/04/02 1 60 2 37 2 04 2 37 o x wed 27/07/02 O .X 3 46 55 24 2 59 0 00
19A>4/02 0 6 0 2 73 4 16 2 73 o x 28/07/02 6 40 2 73 X .8 1 1 97 0.00
^ 4 A ! r 2 1 60 1 59 4 15 1 59 o x 29«)7/02 4 X 2 X 48 36 2 15 0 00
21/04rt)2 10 20 1 35 000 1 35 4 70 30«J7/02 4 40 2 55 45 99 2 03 0 0 0
22/04/02 0 0 0 2 38 2 38 2 3 8 0 X 31/07/D2 3 60 2 48 44 22 2 04 0 0 0
23rt)4A32 0 0 0 3 0 6 5 4 4 3 0 6 o x 01/08/D2 9 X 2 83 36 80 2 38 0 0 0
24/04/D2 0 6 0 2  42 7 0 0 2  42 O .X 02/0&/02 7 X 1 X X X 1. x 0 0 0
2MMA32 1 eo 2 44 7 69 2 4 4 o x wed 03A)8/02 2 8 0 2 3 6 X X 2 . x 0 0 0
28/04rt)2 9 4 0 1 92 0 22 1 92 o x 04/08A)2 O X 3 88 33 14 3 88 0.00
27/04/02 8 80 1 55 0 0 0 1 55 8 03 05A)8A)2 o x 4 61 37 75 4 61 0 0 0
26/04A32 9 40 1 72 0 0 0 1 72 7 68 06/08A32 3 X 3 39 37 34 3 39 0.00
29rtJ4/02 1 40 2 19 0  79 2 19 o x 07 /0 8 ^2 2 . x 2 25 36 79 2.25 0 00
30/04rtD2 5 40 2 13 O X 2 13 2 48 08A38AD2 8 4 0 2 X X 4 5 2 X 0.00
01/05/02 4 00 2 32 O X 2 32 1 68 09/08/02 o x 2.74 33 18 2.74 0 00
02rt»m2 2 80 2 62 O X 2 62 0 18 wed ^0 m /0 2 0 X 3.15 36 33 3.15 0 X
03A35/02 0 40 2 85 2.45 2 8 5 O X 11/08A32 2.20 2 98 37 11 2 98 o x
04/05AJ2 0 00 3 49 5 94 3 49 o x 12/08/02 O X 3 54 40 65 3 54 o x
05<05/02 0 00 3 44 9 38 3 44 o x 13A»A)2 12 . x 2 X X 3 4 2.29 o x
0«A^02 0 00 3.03 12 40 3 0 3 o x 14/08A)2 O X 1 77 32 11 1 77 o x
0 7 /05«2 1 00 3 07 14 47 3 07 o x ISi/Oa/02 1. x 3 27 34 38 3.27 o x
06/05/02 0.00 2 63 17 10 2 9 3 o x 16A38fl32 O X 3 39 37 77 3 39 O .X
0aA5/02 0 00 2 86 199 6 2 86 o x wed 17/08/D2 2 X 3 2 2 3 9 ,X 3 22 o x
10/05/02 0.20 3 5 0 23 26 3 5 0 o x 18A)8flD2 O X 2 63 41 63 2.63 O X
11/05/02 0.00 2 6 4 25 91 2 6 4 O .X 19rt)8AD2 o x 2 5 3 43 83 2.20 o x
12A35rt32 0 8 0 2.91 28 01 2 91 o x 20AW02 o x 2 7 8 45 58 2 3 5 o x
13A55A32 5 00 2 31 25 32 2 31 O X 21/08AD2 o x 3 75 48 69 3 10 o x
14T05A)2 1 20 281 26 93 2 81 o x 22/08AD2 0 X 3 35 51 34 2 6 5 o x
15rt)5«2 0 00 2.80 29 72 2 8 0 o x 23A)8/02 o x 2 76 53 44 2 10 o x
ia « 5 rt)2 0.20 3 30 32 83 3 X o x wed 24rt38AD2 3 2 0 2 0 5 51 76 1 52 o x
17i!Q5/02 29 00 2 53 6 35 2.53 o x 25A)8/Q2 0 X 3 X 54 04 2 28 O .X
1ftAD5A)2 0 20 2 87 9 0 3 2 87 o x 26«)8AJ2 0 2 0 3 33 56 28 2 44 o x
18AD5rt)2 3 20 2 94 8 7 7 2 9 4 o x 27/08AD2 0 X 3 19 57 94 2.26 o x
20raSrt)2 4 2 0 2 73 7 30 2.73 o x 28/08«J2 4 X 2.24 55.49 1 55 o x
21/05/02 3 00 2 34 6 64 2.34 0 X 2 9 « fi/02 O X 2 2 9 57 13 1 64 o x
22A5SA)2 5 8 0 3 03 3 87 3 0 3 o x 30/08/02 3 2 0 2 1 7 55 44 1 51 o x
23rt»«2 5 6 0 2 69 0 95 2.69 O .X wed 31/08/02 O X 2 54 57 26 1 82 o x
24/05AD2 6 80 2.11 O X 2 11 3 74 0^/09/02 O .X 3 16 59 47 2 21 o x
2SA35AD2 3 40 2 78 O .X 2 78 0 6 2 02/09A32 O X 3 0 3 61 51 2 0 4 0  X
2QA)5AD2 0 40 3 17 2 7 7 3 17 o x 03/09/02 O X 3 22 63 60 2 X 0 X
27/05/02 1 60 3 16 4 32 3 16 o x 04/09/02 O .X 2 42 65 11 1 52 0 X
2a/05rtD2 a 80 2 97 O X 2 9 7 1 50 0 5rtm J2 O .X 2 1 3 X 4 1 1. x o x
29rt)5/02 3.40 2 6 5 O X 2 65 0 7 5 06/09/02 O X 2 0 5 67 63 1 22 O .X
30^)5/02 3 2 0 3 0 5 o x 3 0 5 0 15 wed 0 7 /09«2 O X 2 . x 6 8 X 1 17 o x
31/05/02 0 0 0 3 5 6 3 5 6 3 56 O .X 06 /0en2 1 X 1 77 68 21 1.01 o x
01/06/02 1 00 4 05 661 4 05 O X 09/09/02 0 2 0 2 43 69 40 1 40 o x
Oa«6A32 7 80 3.10 1 90 3 10 0 X 1Grt)9rt32 O X 2.64 70,89 1 49 0.00
03A)6A)2 4 20 2 9 6 0 6 6 2 9 6 O .X 11A»fl32 O .X 2 3 4 7 2 1 7 1 28 o x
04A36rtD2 1 60 2 6 4 1 70 2 6 4 o x 12/09/02 O X 2.54 73 52 1 35 o x
05/06AD2 0 00 3 64 5 34 3.64 0 X 13/09«32 o x 2.58 74 85 1 33 o x
06/06/02 0 0 0 3 2 3 8 57 3 23 0 X wed 14/09«D2 0 2 0 2.32 75 81 1 16 0 X
07/00/02 4 00 2 44 7 X 2 44 0 X 15A)9«)2 0 2 0 2 55 76 X 1 25 o x
08A)6/02 1 60 1 90 7 3 0 1 X O .X 1 6 rt» 0 2 O X 1.43 77 55 0 6 9 O .X
09rt)6/02 9 80 2.85 0 3 5 2 85 o x 17/09/02 O .X 1 78 78 39 0.84 0 X
10rt56A32 6 20 2  80 O X 2 80 3 0 5 18A)9«2 O .X 1 76 79 20 0  81 0 X
11/06A32 1 00 3 2 2 2 2 2 3 2 2 O X 19/09AD2 O .X 2 1 5 X  18 0 98 0 X



ResuKs o f Evapotranspn-abon and Effective R a n fa l Calculations for Site 2 using Hargreaves f^ilethoe

ived

««d

wed

wed

I

wed.

wed

wed

w«d

wed

hydroL

wed

wed

wed

m e as. calc. c a k . Efr RF meas. catc. E ff RF
DATE RF m m /d Eto (m m /d t SMD (m m l Et actua l m m /d DATE RF mnVd E lo  (m m /d) SMO (m m ) Et actua l m m /d

2CV09/02 0 00 239 81 23 I X O X 30/12A32 220 028 O X 0 28 1,92
21/00/02 0 00 235 82.25 1.01 O X 31/12AJ2 280 022 O X 0 22 2 58
?2A)9«2 0 00 1 91 83 05 0 80 o x 01/01/03 7 X 026 O.X 0 26 6 74
23A38/02 0.00 209 63 91 086 o x 02TO1/D3 1 X 0 32 O X 0.32 0 68
24rt»flD2 0.00 2,20 84 79 088 o x 03A31/D3 1 60 0 23 O X 0 23 1.37
25A»A32 0.00 2 14 85 63 084 o x wed 04«1/03 0 20 O X 0 10 O X O X
26A39/02 000 1 51 86 21 058 o x 05AJ1/03 020 035 0 25 0.35 O.X
27/09/02 0 00 1 63 86 82 061 o x 06/01/03 O X 033 0.58 0.33 o .x
28A)9/02 0 00 1 52 87.38 0 56 0 X 07/01/03 O X 019 0 77 0 19 o x
29A»rtJ2 0 00 1 81 86 03 065 o x 08,«1/03 240 029 O X 029 1 34
90A39/02 10 00 1 41 78 53 0.50 o x 09/01/03 260 026 O X 026 234
01/10AJ2 1 w 1 23 78,10 0 57 o x 10/01/03 O X 023 023 0,23 O X
02/10/02 8 20 1.57 70 63 0 73 o .x wed 11/01/03 O.X 0 37 O X 037 O .X
03/10/02 0  40 1 72 71 17 0 9 4 o x 12/01/03 020 0.42 0 82 0 42 0 X
04/10/02 0 00 1 90 72 20 1 03 o x 13«1/03 040 0 2 6 0.68 0 26 o x
05/10/02 0 20 1 84 72.98 0 9 8 o x 14/01/03 O X 0 1 8 0 86 0 18 o x
06/10/02 0 20 1 66 73 64 0 8 6 o x 15«1/D3 O X 0 42 1 28 0  42 o x
07/10«2 000 1 39 74 36 0 72 o x 16/01/03 020 0 4 6 1 54 0 46 o x
0a/10/02 8  40 0 74 66 33 038 o .x 17/01/03 11 40 0 46 O X 0.46 9.40
09/10/02 4 40 0 73 62.37 0 44 o x wed 18ADir03 6 X 0 4 0 O X 0 40 8 20
10/10/02 0 00 1 44 63 29 0 92 o.x 19/01/03 1 40 0 40 O X 0.40 1.00
11/10AD2 29 60 0 84 34 22 0 53 o x 20flD1/03 660 037 O.X 0 37 6 23
12/10AD2 0 20 1.33 35 35 1,33 o.x 21/01/03 1 20 0 4 0 o x 0 40 O X
13/10rt)2 4 40 111 32.06 1.11 o .x 22/01/03 O X 0 4 4 0 44 0.44 O X
14/10/02 0 20 1 1 7 33 03 117 o x 23rt)1/03 020 0 5 8 0.82 058 O .X
1S/10A)2 1000 090 23 93 O X o x 24/01/03 4 X 0 3 5 O .X 0.35 2 8 4
16/10/02 0.00 1 03 24 96 1.03 o x wed 25A31/03 7 00 041 O .X 0  41 7 19
17/10«2 3 X 1 00 22 96 1. x 0 X 26/01/03 O X 0.58 058 0.58 O X
ia/10/02 0.20 1 02 23 78 1 02 o x 27/01/03 1 X 063 0 21 0 63 O X
19/10/02 0.00 1 04 24 81 1 04 0 X 28/01/03 420 O X 0 X O X 3 69
20/10/02 32.00 0 75 0 00 0  75 6 43 29/01/03 040 0.35 O X 035 005
21/10rt)2 18 20 0 92 0.00 092 17.28 30rt)1/03 1 60 0,47 O X 047 1.13
22/10A12 080 0 87 0 07 0 87 o x 31/01/03 200 0 51 O X 0 51 1 49
23/10«2 0  40 0.71 0  38 0 71 o x wed 01/02«3 0 4 0 049 O X 0  49 O X
24/10/02 1 80 0 9 4 000 0 94 0 4 8 02/D2A33 2 20 040 O X 0 40 1 71
25/10/02 6 80 0 77 000 0 7 7 6 03 03«2A)3 0,20 0 41 0 21 0 41 0 X
28/10/02 7 20 0 82 000 0 82 6 38 04/02AJ3 080 0 45 O.X 0 45 0 14
27/10/02 3 60 0 85 000 0 85 2 75 05/02/03 020 059 039 0 59 O X
28/10A)2 1 40 0 74 0 00 0  74 0 6 6 06A)2rtJ3 2 X 0 6 2 O X 062 0 99
29/10/02 23 80 0 52 0 00 0 52 23 28 07/02/03 020 0.59 0 39 059 O X
30/10/02 000 0 70 0 70 0 70 O X wed 08A72/03 4 X 0 4 4 O X 0 4 4 3.16
31/10A52 020 090 1 40 O X 0 X 09t«2/03 1 20 0 6 8 O X 0  68 052
01/11/02 220 0.82 0 01 0 82 O X 10AJ2A33 6 60 0 69 O X 0 69 5 91
02/11/02 11 00 0 9 4 000 0 9 4 1005 11/02AJ3 040 0 84 0 44 0 84 0 X
03/11A)2 680 0.50 000 050 630 12/02A33 020 0.85 1.x 085 0 X
04/11/02 0 40 0 66 0 28 068 O X 13/02«)3 O X 0 75 1 83 0 75 o x
05/11/02 1 00 0 78 0  06 0 78 O X 14^)2/03 O X 0 6 4 2 47 064 o x
06/11/02 380 0 75 0 00 0 75 299 wed 15A}2A)3 0.20 082 3 X 0.82 o x
07/11/02 0.00 0 52 0,52 0.52 O X 16/02/03 O X 0 57 3 X 057 o x
06/11/02 14 20 0 6 6 0.00 0 6 6 13 02 17/02/03 0 X 0 45 4 11 0 45 o x
09/11/02 9 0 0 0 55 0,00 0.55 8 45 18/02/03 O X 0 42 4 53 0 42 0 X
10/11/02 4 60 0 56 000 058 4 0 2 19/02/03 o x 0 70 523 0 70 0 X
11/11/02 040 045 0 05 0 45 O X 20/02rtJ3 o x 0.67 5 X 0 67 o x
12/11/02 060 0 54 0 00 0 5 4 0 01 21/02/03 0,20 0 9 9 6 10 0,99 o x
13/11/02 060 0 55 0 00 0 55 005 wed 22/02/03 O X 0 89 6 9 8 0 89 o x
14/11/02 26 40 04 1 O X 0 41 25 99 23/02/03 O X 1 02 7 40 1 02 o x
15/11/02 20 20 026 O X 0 26 19 94 24/02/03 0 20 0 94 8 15 0.94 o x
16^11/02 000 0 43 0  43 0 43 O .X 25/02/03 O X 0 59 8.74 059 o x
17/11/02 000 0.39 0 82 0 39 0 X 26AD2AJ3 220 0 3 4 6 88 0 34 o x
ta/1t/02 560 0.52 O X 0 52 4 26 27/02J03 0 4 0 0 86 7 34 0.86 o x
19/11/02 520 0 34 O X 0 3 4 4 86 28A32/03 16 80 098 O X 0 98 8 4 9
20/11/1)2 1 00 0.45 0  X 0 45 055 w«d 01/03AJ3 3 X 0 97 O X 0 97 263
21/11/02 7 60 0 45 O X 0 45 7 15 02/03«3 2 X 1 26 O.X 1 26 1 54
22/11/02 0 6 0 0 4 4 O X 0 44 0 16 03rt)3rt)3 1 40 0 96 o x 096 0 44
23/11/02 2 20 0 38 O X 0 38 1 82 04rtKV03 O X 0 98 0 18 0 98 O.X
24/11/02 280 0.38 o .x 0 38 2 42 05A33A)3 0 40 1 19 0.96 1 19 O X
25/11/02 1 80 0.36 o x 0 36 1 44 06A33A33 O X 1 22 2.18 1.22 O X
26/11/02 3 4 0 0 34 o x 0 34 3 06 07/03/03 320 O X O X O X 0 22
27/11/02 15 60 0 44 o x 0 4 4 15 16 wed 08/03A33 6 X 1 18 O X 1 18 7 62
28/11/02 000 032 0 32 0 32 O X 09A33A33 1 40 0 86 O.X 0 X 0 54
29/11/02 0 20 0 45 0 58 0 45 O X 10A»AJ3 10 X 1 02 O.X 1 02 9 78
30/11/02 8 60 0 44 O .X 0 4 4 758 11/03rt)3 1 20 1.21 0.01 1 21 O X
01/12AD2 7 80 0 27 O .X 027 7 53 12W3A53 0 20 1 24 1 05 1 24 O X
02/12/02 2 60 0 26 O X 026 2.34 13«y03 O X 1.20 225 1.20 O X
03/12/02 3.60 0 30 O .X O X 330 14AD3A33 0 20 1 55 3 X 1 55 O X
04/12A)2 020 0 37 0.17 0 37 O X wed 15/03A33 O .X 1 X 5 20 1 X O.X
05/12A)2 020 0 33 0.30 033 O X 16AJ3A)3 O.X 1 85 705 1,85 o.x
06/12/02 0 20 0.34 0.44 0 3 4 O X 17/03«33 O X 2 16 9.21 2 16 o.x
07/12A32 0 6 0 023 0  07 023 O X 18AG/03 020 2.19 11 20 219 o x
Oa/12rt)2 000 0.16 0  23 0.16 O X ia«3A33 0 20 1.70 12.71 1.70 o .x
09/12A32 000 0 18 0,41 0 18 O X 20A)3«3 0 X 1 67 14 38 1.67 o .x
10/12AD2 000 0 22 0 62 0,22 O X 21/03A33 O X 1.91 16 29 1 91 o x
11/12AD2 000 0.17 0 79 0.17 0 X wed 22A33A33 O X 1 82 18 11 1 82 0 X
12/12rtD2 4.20 0.18 O X 0 18 3 23 23A53AJ3 o .x 2.45 20 56 2 45 o.x
13/12A)2 0 80 0.29 O.X 029 051 24/03A33 o x 2.08 22 64 2  08 o x
14/12/02 000 0.32 0 32 0 32 O X 25/03/03 o x 1 72 24 36 1 72 o x
15/12flJ2 320 0 21 O X 021 2.67 26<TO/03 0 00 2.47 28 52 2 4 7 0.00
16/12/02 000 0.29 0.29 029 O X 27/03AD3 o .x 1.98 2881 1 98 0 X
17/12AJ2 0.20 0.29 0 3 8 029 O X 28AJ3A33 1 X 1.85 2 9 X 1 85 o .x
18/12A32 000 029 0  67 029 O X wed 29AKV03 o x 1 95 31 61 1.95 o x
19/12/02 000 0 33 1 01 033 O X 30«3rt33 o x 1 97 33 58 1,97 o.x
20/12«)2 1.60 0.24 O X 0 24 0,35 31/03A» o x 2 25 35 83 2 25 o x
21/12A)2 5 6 0 0 31 O X 0 31 529 01/04AJ3 3.40 1 70 34 13 1 70 0 X
22/12A)2 0.20 0 25 005 025 O X 02/04/03 0 X 1 91 35 24 1 91 0 X
23/12AD2 3 40 0.31 O X 0 31 3 03 03/04AJ3 o .x 1 86 37 10 1 06 o x
24/12flD2 060 0.27 O X 0 27 0 33 04/04/03 020 253 39.43 2 53 o .x
25/12/02 1 40 0.24 O X 0 24 1 16 wed 05rt)4/03 o x 2.17 41 X 2 17 o .x
26/12/02 1 60 0 21 O X 0 21 1 59 06/04AX3 o x 1.74 43 11 1 51 o x
27/12A32 9 4 0 0,18 O X 0 18 9 22 07/04/03 o x 1 81 44 66 1 55 o.x
28/12A32 020 029 O X 0  29 0 X 0 8 ^ /0 3 o x 1 95 46 29 1.64 o.x
29/12flD2 24 00 0,39 O X 0 39 23,52 09rtJ4/03 o x 2 21 48 10 1 81 o x



ResiAs o f Evwpotranspintion and Effective Ramfaf Caiculabons for Site 2 u s ir^  Hargreaves Mettiod

meas. catc. c ^ . E ff RF
DATE RF mrrVd Eto (ffwn/d) SMO (m m ) Et actual nwrvd

l0rtl4rtD3 0 00 1 81 49 55 1 45 0 0 0
11/04/03 0 0 0 1 93 51 06 1 51 0 00
12AJ4/03 0 00 1 86 52 49 1 43 0 0 0
13A34AO 1 80 2 02 52 41 1 52 0 0 0
14AH/03 OSO 2 41 53.61 1 81 0 00
1SA)4AJ3 0 0 0 3 25 56.01 2 39 0 00
16AD4/03 0 0 0 3 57 58 55 2 54 0 0 0
^7 /04m 0 00 3 0 0 60 60 2.05 0 0 0
^6KW03 0 0 0 2 51 62.28 1 65 0 00
19«)4/03 O X 1 78 63 40 1 14 0 00
20/04AJ3 0 00 1 74 64 49 1.10 0 00
21/04/03 100 0 1 63 55 50 1.00 0 0 0
22/04/03 ooo 2.58 57 34 1 85 0 0 0
23AHAG 0 00 2 6 7 59 20 1 86 0 0 0
24A34AJ3 1 60 2 33 58 98 1.57 0.00
25A)4/03 6 40 2 47 54 25 1 67 0.00
26rtH /03 3 6 0 241 52,41 1.76 0.00
27/04/03 2 0 0 2 55 5 2 3 2 1.92 0 0 0
28A}4/03 5 60 1 83 48 10 1 37 0 0 0
29AJ4/03 0 2 0 2.87 50.19 2 29 0 0 0
30AH/03 1 40 2 39 50 64 1 85 0 0 0
oi /osra 2080 2 28 31 79 1 76 000
02rt)5A)3 0 6 0 2 69 33 89 2 69 0 0 0
O3/0SAX3 2 20 2 5 4 34 23 2 54 0.00
04rt)5/03 24 00 1 86 12.11 1.88 0.00
0S /05«3 4 40 2 57 10 28 2 57 0 0 0
Q0A)5/O3 1 20 2 9 6 12 04 2 96 0 00
Q7/05AJ3 0  20 3 0 5 14 89 3 05 0.00
OaA35/03 0.00 2.98 1 788 2 98 0 00
09K3Sm 1 ao 2 8 8 18 96 2 8 8 0 00
10/05AJ3 1 00 3 06 21 01 3 0 6 0 0 0
11/05rt)3 1 80 2.71 21 93 2 71 0 0 0
12rti5A)3 3 4 0 2 42 20.95 2 42 0.00
13A)5/03 0  20 2 9 3 23 68 2 93 0.00
l4 /0 5 « 3 0 00 3 26 26 94 3 26 0 0 0
1Srt)S«3 3 60 2 6 0 25 94 2 6 0 0 0 0
10/05/03 9 80 2 6 8 18 82 2 6 8 0 00

5.60 2.20 15 42 2 20 o x
18A35AJ3 13 40 2 6 8 4 70 2 6 8 o x
ia^)5rt)3 6 80 2 0 5 0 0 0 2.05 0 0 5
20AD5W3 1 00 2 40 1 40 2 4 0 0 . x
2 l/0 5 « 3 7 60 3 08 0 0 0 3 08 3 12
22/QSm 0 40 3 30 2.90 3 30 o x
23 /0a03 4 60 2.54 0 8 4 2 54 o x
24A)5AW 0 20 2 44 3 0 8 2 44 0 X
25rt)5/03 0.00 2.92 5 9 9 2 92 o x
28«5AD3 2 2 0 3 31 7 10 3 31 o x
27/05AJ3 1 00 2.90 901 2 9 0 o x
2fiA}5/03 3.00 2.74 8 75 2.74 0 . x
29/05/03 1 60 3 89 11 04 3 89 o x
3Q/05m 0.00 5 2 9 16 34 5 29 0 X
31/0S«3 0 00 3 76 20 09 3 76 o x
0 t / t » 0 3 0 4 0 3 37 23 06 3,37 o x
02A»A33 0 0 0 3 5 0 26 56 3 50 o x
03rt)6/03 10S0 2 52 18 28 2,52 0 X
0 4 A » « 3 0  20 3 0 5 21 13 3 0 5 o x
05A)6A)3 2 00 3 16 22 29 3 16 o x
06/06A)3 0 0 0 3 92 26 21 3 92 o x
07/06AD3 11 40 3 0 3 17 85 3 0 3 0 X
08/06A33 1 60 3 94 19 98 3 9 4 0 . x
09A)6A)3 4 40 3 13 18 72 3 13 0 X
10rt)6rt)3 3 0 0 3 30 1902 3 30 0 . x
11/06A33 0 20 3 5 3 22 34 3 53 o x
12fl)6A33 0 6 0 3 55 25 30 3.55 0 . x
13/0e«3 0 00 3 78 29 08 3 78 0 . x
14A36A33 0 2 0 4 84 33 72 4 84 0 X
15/06A33 0 0 0 3,91 37 63 3 91 0 . x
16«)6/03 0 2 0 4 73 42 16 4 73 o x
17/06rt)3 0 0 0 3 52 4 5 2 0 3 04 o x
18/06A33 0 20 3 45 47 87 2 8 6 o x
19rt)6rt33 0.00 3 55 50 71 2 84 0 . x
20rt)6AD3 0 0 0 3.71 53 57 2 8 6 0 . x
21/06A33 0 40 4 03 56 14 2 98 o x
22A»A)3 0 0 0 3 91 58 91 2 7 7 o x
23AJ6A33 0 0 0 3 48 61 27 2.36 0 X
24/06/03 0.00 4 46 64 18 2.91 o x
25/06^33 0 0 0 5.09 67 34 3 16 0 . x
26A56/03 1 20 3 81 68.37 2 23 o x
27/06AJ3 20 SO 3 24 49 43 1 86 0 . x
28/06A)3 0 0 0 3 82 52 42 2.99 0 . x
29/06AD3 2.00 4 43 53 75 3 3 2 o x
20/06m 24.00 2.55 31 62 1 87 0 . x
0 W 7 /0 3 3 2 0 3 28 31 70 3 28 0 X
02/07/03 0.20 4.01 35 51 4 01 o x
03/07 « 3 0 2 0 2.77 38 08 2 77 o x
04/07/03 0.00 2.58 40 66 2 5 8 o x
0 5 ^7 /0 3 0 0 0 2 96 43 27 2,61 o x
06/07/03 0 4 0 3.39 45 76 2.89 0 . x
07/07/03 4 0 0 3 11 44 32 2,57 0 . x
08/07/03 11 60 3 78 35 90 3,18 0 X
09A37/03 0 0 0 3.57 39 46 3 57 0 . x
10/07/03 1.20 3.58 41 84 3 58 o x
11/07/03 0.00 3 46 44 85 3 01 o x
12A37/03 0 00 4 28 48 42 3.57 o x
13AD7/03 0 0 0 4 74 52 19 3.77 0 . x
14/07/03 0 40 4 96 55 53 3 74 0 . x
15/07/03 6 6 0 3 38 51.35 2 42 o x
16A37/03 0 8 0 4 73 54 16 3.61 0 . x
17/07/03 1960 1 97 36 00 1 44 0.00
18A37/03 0.40 4 26 39 85 4 26 0 . x
19rt)7/03 s.oo 3.21 38 06 3 21 0 X

m e*s. calc. calc.
DATE RF mnVd Elo (m m /d) SMO (m m ) Et actual

20/07/03 0 20 3.31 41 17 3.31
21/07/03 6 4 0 3.38 37 73 2 9 6
22/07/03 0 20 3.07 40 X 3 07
2 3«7TO 3 8 0 2 92 39 37 2 5 7
24/07/03 3 40 3.12 3 9 X 3 12
25^37/03 0 2 0 3 32 42 20 3 32
26«7/03 O X 3 3 9 45 13 2.93
27/07/03 5 X 3 6 7 43 18 3.05
28A)7/03 4 2 0 3 48 41 95 2.97
2 9«7/03 2 X 291 41 88 2 5 3
30/07/03 1 00 3 25 43 70 2 8 2
31/07/03 3 4 0 3 34 43 13 2 8 3

Eff R f 
mnVd
0.
0 
0 
0 
0 
0 
0 .
0 
0 
0 
0 
0

8
8

8
8

8
8

8
8

8
8

8
8



SITE 3: KIILLAVENY



7 0 0
1 00
1 60
020
020
0.00
0 0 0
2 4 0
2 60
0 00
0.00
0 2 0
0 4 0
o. w
0.00
0.20
11 40
6 6 0
1 40
6 60
1 20
0 00
0 20
4 00
7 60
000
1 oc
4 20
0 40
1 60
2.00
0 4 0
2.20
020
0 3 0
0 20
200
0.20
4 00
1 20
6 60
0 40
0.20
OOO
0.00
0.20
0.00
0.00
0.00
0.00
0 60
0 2 0
0.00
0 60
0 20
0 00
2 20
0 40
16 80
3 6 0
2 8 0
1.40
0 80
0 40
0 0 0
3 20
8.80
1 40

10 80
1 20
0 2 0
0 00
0 20
0 00
0 00
0.00
0 20
0 20
0 00
0 00
0 00
0 00
0.00
0 00
0.00
0 0 0
1 00
0.00
0 00
0 0 0
3 40
0 80
0.00
0.20
0 00
0 00
0 00
0 0 0
0 00
0 00

R esuts  o f Ev^potranspirafton and Effectrv« Rainfaf C^icutsbons for Site 3 usmg Hargre»v«s Methoc

ca«c. c ^ . E ff RF rrwas. calc. c ^ .
Eto (m m /d) SMD (m m ) El actuat m m /d DATE RF m nvd E lo  (mm/d) SMD (m m ) El actua l

0 28 O X O X 7 X 11/04/03 O X 1 93 51 06 1 51
0 32 0 w 0 32 0 6 8 12AH/03 0 X 1 86 52 49 1 43
0.23 0 0 0 0.23 1 37 1 80 2 02 52 41 1 52
0 30 0  10 0 3 0 O X w«d U /04 /03 0.60 241 53 61 1 81
0 35 0 25 0 3 5 O X 15/D4AD3 O X 3 25 56.01 2 39
0 33 0 58 0 33 0 X 16AHA33 O X 3 57 58 55 2 54
0 19 0  77 0  19 o x 17/04/03 0 0 0 3 X 6 0 6 0 2 0 5
0 29 0 0 0 0 29 1.34 0 0 0 2 51 62.26 1 65
0 26 0 0 0 0 2 6 2 3 4 19/04A)3 0 0 0 1 78 63 40 1 14
0 23 0 23 0 2 3 0 X 20/04/03 0 00 1 74 64 49 1 10
0.37 0 60 0 37 o x 21/04«J 1 0 X 1 63 55 50 1 X
0 42 0  82 0 42 o x 22AJ4/03 o x 2 5 8 57 34 1 85
0 26 0 68 0 26 o x 23/04AD3 O X 2.67 59 20 1 86
0 18 0 8 6 0 1 8 0 X 24AJ4/03 1 80 23 3 56 98 1 57
0 42 1 28 0 42 o x 25/04AJ3 6 40 24 7 54.25 1 67
0 46 1 54 0 4 6 0.00 26/04/03 3 6 0 241 524 1 1 76
0 46 0 0 0 0 46 9 4 0 27/04A)3 2 X 2 5 5 52 32 1 92
0 40 0.00 0 4 0 8 20 wed 28A)4A33 5 6 0 1.83 48 10 1 37
0 40 0 00 0 40 1 00 29«>4/03 0  20 2 87 50 19 2 29
0 37 0 0 0 0 37 6 23 3QA34/03 1 40 23 9 50 64 1 85
0 40 0.00 0 40 0 80 01/05AJ3 20 60 2 28 31 79 1 76
0 44 0.44 0 44 O .X 02A)5/03 0 6 0 2 6 9 33 89 2 69
0 58 0 82 0 5 8 O X 03,rt)5rt)3 2 2 0 25 4 34 23 2 54
0 3 5 0 00 0 35 2 84 04A)5/03 24 X 1 68 12.11 1 88
0 41 0 0 0 0 41 7 19 wed 05/05i03 4 4 0 2 5 7 10 28 2 5 7
0 58 0 58 0 58 O .X 06/05A)3 1 20 2 9 6 12.04 2 9 6
0.63 0 21 0 6 3 o x 07f06/02 0.20 3 0 5 14 89 3 05
0 3 0 O X 0 30 3 69 08/05/03 0 X 2 9 8 1 788 2 98
0 35 O X 0 3 5 0 0 5 09A35/03 1 80 2 8 8 1 896 2 88
0 47 O X 0 47 1 13 10/05/03 1 X 3 X 21 01 3 0 6
0 51 O X 0 51 1 49 11/0SA}3 1 80 2.71 21 93 2.71
0 49 0 0 9 0 49 O X wed 12rt)Srt)3 3 4 0 2.42 20 95 2 42
0 40 0 X 0 4 0 1 71 13A)Sn3 0 2 0 2 9 3 23 68 2.93
0 4 1 0  21 0 41 O X 14/05/03 0 0 0 3 2 8 26 94 3 2 6
0.45 O X 0 45 0 14 15«5/03 3 6 0 2 X 25 94 2 6 0
0.59 0.39 Q 59 O X 16rt35/03 9 80 2 68 18 82 2  68
0 52 0 X 0 6 : 0 9 9 17/05rtJ3 5 9 0 2 2 0 15 42 2 2 0
0  59 0 3 9 0 59 O X 18.n35A)3 13 40 2 6 8 4 70 2 68
0 44 O X 0 44 3 16 wed 19A)5i^3 6 8 0 2 0 5 O X 2.05
0  68 O X 0 68 0 5 2 2CV05A)3 1. x 2 4 0 1 40 2 4 0
0 39 0 . x 0 69 5 91 21A)5«J 7 6 0 3 0 8 O X 3 0 8
0.84 0 4 4 0 84 O X 2 2 rt» « 3 0 40 3 X 2 . x 3 X
0 8 5 1 09 0 8 5 0 0 0 23>«05iT:)3 4 6 0 2 5 4 0 8 4 2.54
0 75 1 83 0 75 0 0 0 24A55flJ3 0 2 0 2 44 3 08 2 44
0 64 2 47 0 64 0 0 0 25rt»A33 O X 2 9 2 5 99 2 92
0 82 3 0 9 0 82 0 00 wed 26A35AJ3 2 2 0 3.31 7 10 3 31
0 57 3 66 0 57 0.00 27/05«3 1 X 2. x 9  01 2 X
0 45 4 11 0 45 0 0 0 28«5/03 3 X 2 74 8 75 2.74
0 42 4.53 0 42 0.00 29i«5A)3 1 60 3 8 9 11 04 3 89
0 70 5 23 0 70 0 0 0 30/05/03 0 0 0 5 29 16 34 5 2 9
0 67 5 30 0 67 0 00 31/OS/03 0 0 0 3 76 20 09 3 76
0 9 9 6 10 0 9 0 0.00 01/06/03 0  40 3.37 23 06 3.37
0 86 6 98 0 8 9 O .X wed 02/06/03 O X 3 5 0 26 56 3 5 0
1 02 7 4 0 1.02 O .X 0 3 W 0 3 1 080 2 52 18 28 2.52
0 94 8 15 0 94 o x 04A)6A)3 0 2 0 3 0 5 21 13 3 0 5
0 59 8 74 0 5 9 O .X 05/06i^ 2 X 3 16 22 29 3 16
0 34 6 86 0 34 o x 06i'06in33 O X 3.92 26 21 3 92
0 86 7 34 0 86 0 X 07/06AD3 11 40 3.03 17 85 3 0 3
0 9 8 O X 0 98 8 49 08A36/03 1 80 3.94 19 98 3 94
0.97 O X 0 97 2 63 wed 09rt»AD3 4 40 3.13 18 72 3 13
1 26 O X 1 26 1 54 10tW D3 3 X 3 3 0 19.02 3 3 0
0.96 O X 0 96 0 44 11/06rt)3 0 20 3 53 22 34 3 53
0 98 0 18 0.98 O .X 12/06A33 O X 3.55 25 X 3 5 5
1 19 0 9 6 1 19 O X 13A56AJ3 O X 3 78 29 08 3 78
1 22 2 18 1 22 O .X 1 4 « 6 « 3 0 2 0 4 84 33.72 4 84
0 80 O X 0 80 0 2 2 15/06AJ3 0 X 3 91 37 63 3 91
1 18 O X 1 18 7 6 2 wed 16A56AJ3 0 2 0 4.73 42 16 4 73
0  86 0  X 0 86 0.54  ̂7/06/03 O .X 3 52 45 20 3 04
1 02 o x 1 02 9 78 18A)6rt)3 0,20 3.45 47 87 2 86
1 21 0 01 1 21 O X 19A36/03 O X 3 5 5 50 71 2 8 4
1 24 1 05 1 24 O X 20A36AU o x 3 71 53.57 2 86
1 20 2 25 1 20 O X 2 1 /06«3 0 4 0 4 03 56 14 2 98
1.55 3 60 1 55 O X 22/06/03 o x 3 91 58 91 2 77
1 60 5 2 0 1 60 O X wed 23/06/03 o x 3 48 61 27 2 36
1 85 7 05 1 85 O X 24/06/03 o x 4 46 64 18 2 91
2 18 9 21 2 16 0 X 25/06rt)3 o x 5 09 67 34 3 16
2 19 11 20 2 19 0 X 26AJ6/03 1 20 3 81 68 37 2 23
1 70 12 71 1 70 O X 27/06A)3 20 80 3 24 49 43 1 86
1 67 14 38 1 67 o x 28/06/03 O X 3.82 5 2 4 2 2 9 9
1 91 16 29 1.91 o x 29/0&03 2 X 4 43 53 75 3 32
1 82 18 11 1 82 0 X wed 30/06/03 24 X 2.55 31 62 1 87
2 45 20 56 2.45 o x 01/07/03 3 2 0 3 28 31 70 3 28
2.06 22 64 2 08 O .X 02/07(03 0 2 0 4 01 35.51 '4 0 1
1-72 24 36 1.72 0 X 0y07 /03 0 20 2 77 38 08 2 77
2 47 26 82 2 47 O .X 04/07«J3 O X 2 58 40.66 2.58
1 98 28.81 1 98 o x 05rtD7/03 O X 2.96 43 27 2 61
1.85 29 66 1 85 o x 06rt)7/03 0 40 3 39 45 76 2 89
1 95 31.61 1 95 o x wed 07/07/03 4 . x 3 11 44 32 2 57
1.97 33 58 1 97 o x 08rt)7/03 11 60 3.78 3 5 X 3 18
2 25 35 83 2 2 5 o x 09/07/03 O X 3 57 39 46 3 57
1 70 34 13 170 O .X 10/07/03 1 20 3 58 41.84 3.58
1.91 35 24 1 91 0 X 11/07/03 O X 3 46 44 85 3.01
1.86 37 10 1 86 0 X 12A)7/03 O X 4 28 48 42 3.57
2 53 39 43 2 5 3 O .X 13rt)7/03 O .X 4 74 52 19 3.77
2 17 41 60 2 17 O .X wed 14/07/03 0 40 4 96 55 53 3 7 4
1 74 43 11 1 51 o x 15«7/03 6 X 3 38 51 35 2 42
1.81 44 66 1 55 o x 16«7/03 0 8 0 4 73 54 16 3 61
1.95 46 29 1 64 o x 17/07/03 1 9 X 1.97 3 6 X 1 44
2 21 48 10 1 81 o x 18«7/03 0 40 4 26 39 85 4 26
1.81 49 55 1 45 o x 19flD7/03 5 X 3 21 3 8 X 3 21



E ff RF
m m /d
0 0 0
000
3 53
8 66
0 75
1 sa
000
264
000
0 00
0 0 0
000
000
23 66
736

23.20
3.23
0 00
0 00
1 20
0.00
14 06
9 21
0.00
0.00
0.00
O X
5 70
0 84
0 X
0 66
17 54
O X
0.97
10 80
O X
0 X
0. x
o x
o x
0. x
098
5 97
7.77
11 10
0 99
O X
O X
O X
O X
O X
O X
8 59
0 12
0 31
0 46
O X
9 S3
17 01
O X
O X
1 11
2 29
1402
0.10
4 96
4 79
0 25
2 48
2 84
11 07
1956
3.47
2 39
6 38
6.81
0.06
2.92
15 16
048
O X
0. x
o . x
0 . x
o x
2 86
788
0.74
O X
6 50
1.83
0 87
O X
6.17
13 38
2.07
6 59
1232
12 33
0 00
11 70

R esuts o f Evapotranspiration and Effectrve Ramfal C ato iabons for Site 3 using Hargreaves Method

calc. c a k . E ffR F meas. caic ciric
E to (m m /d) SMO (m m ) Et actua l m m 'd DATE R F m m /d Eto (mrrVd) SMO (mm) Et actua l

331 41 17 3 31 O X 2 9 /1 0 ^ 1 X 0 72 43 68 O X
338 37 73 2 96 O X 3 0 /1 0 ^ 3 2 X 0.70 11 68 O X
3.07 4 0 X 3 07 0 . x 31/10«3 1580 0 59 O.X 0 59
292 38 37 2.57 O X 01/11/03 9 40 0 74 O X 0 74
3 12 39 09 3 12 o x 02/11/03 1 40 0 65 O.X 0 65
3 32 42 20 3 32 o x wed 03/11/03 2 X 0.72 O. x 0 72
3 39 45 13 2 93 o x 04/11/03 040 0.84 044 084
367 43 18 305 0. x 05/11/03 3 X 0.53 O X 053
3 48 41.95 2 97 o x 06/11«3 O X 0.88 088 0 88
291 41.88 2.53 o x 07/11/03 O X 0 87 1 75 0 87
3 25 43 70 2 82 0 X 08/11/03 O X 0 42 2 17 0 42
334 43 13 2 83 o x OWll/03 220 0 71 0 68 071
3 01 45 70 2 57 o x wed 10/11/03 020 0 62 1 10 0 62
395 46 76 3 26 o x 11/11/03 25 20 0 44 O X 0 44
366 51 45 289 o x 12/11/03 8 X 064 O X 0 64
455 54 92 346 o x 13/11/03 23.80 O.X O X O X
4.98 58 32 3 X o x 14/11/03 3 X 0.37 O X 0.37
399 X 8 5 2 73 0 X 15/11/03 020 0 47 0.27 047
507 64 18 333 o x 16/11/03 O X 0 55 0 82 0 55
5.27 67 25 3 27 0 X wed 17/11/03 2 X 0 58 O X 0 58
361 69 37 2 12 0 X 18/11/03 O X 0 34 0 34 0 34
3 75 71 47 2 11 o x 19/11/03 14 80 0 41 O.X 0 41
4 34 73 82 2 34 o x 20/11/03 980 0 59 o x 0 59
4 43 76 09 2.27 o x 21/11/03 0.20 0 49 0.29 0 49
3 43 77 76 1 67 o x 22/11/03 020 0.47 0 56 0 47
3 87 79 38 1 82 o x 23/11/03 0.20 0 48 035 0.48
3 55 X  98 1 X 0 X wed 24/11/03 040 0 48 0.93 048
4 17 82 79 1 81 o x 25/11/03 7 X 0 37 O X 0.37
3 42 82 81 1 42 o x 26/11/03 1 20 0 36 O.X 0 36
3.31 83 98 1.37 0 . x 27/11/03 0.20 041 0.21 0 41
262 85 02 1 05 o x 28/11/03 1 40 053 O X 0 53
2.82 86 12 1 09 o x 29/11/03 18 X 0 46 O X 0 46
3 15 87 30 1 19 o x 30/11/03 020 0 42 022 0.42
2.71 84 89 0.98 o x wed 01/12«J3 1 X 0 41 O X 041
309 86 09 1 21 o x 02/12A33 11 20 0 40 O.X 0 40
3 16 87 28 1 19 o x 03/12/03 0.20 025 005 0 25
2 36 87 94 086 0 X 04/12«33 0 X 0 44 049 0 44
2.23 88 73 0.79 o x 05/12A33 0 20 0 41 0 70 0 41
2 94 89 56 1 02 0 X 06/12rtD 0 20 0 43 0 93 0 43
2 56 89 82 0 87 0 . x 07/12/03 O X 0 38 1 31 0.38
2 54 X 2 7 0 85 0 . x wed 08/12/03 0 X 0 41 0.92 0 41
2.65 91 15 088 o x 09/12X)3 2 20 0 29 O.X 0 29
229 91 68 0 73 o x 10/12rtl3 620 023 0 X 023
2 97 92 62 094 o x 11/12«3 8 20 0 43 0 X 0 43
2.28 93 31 069 o x 12/12/03 11 X 050 O.X O.X
2 64 94 10 0.78 o x 13/12A53 1 40 041 O X 041
2.63 94 85 0 76 0 X 14/12rtO O X 035 035 0 35
220 94 87 062 o x wed 15/12A)3 O X 031 0.66 0.31
2 76 95 24 0.77 0 X 16/12/03 O X O X 0 96 O.X
2 58 91 75 0 71 o x 17/12/03 O X 0 33 1 29 0 33
2 69 92 39 0 84 o x 18/12/03 o . x 033 1 62 0 33
2 12 89 04 095 o x 19/12/03 0 X 0 24 1 27 0 24
1 85 89 21 057 000 20/T2(C3 10 20 034 O X 034
2 67 89 52 0 91 o x 21/12«3 0.40 0 28 0 X 0 28
242 90 34 0 82 o x wed 22/12/03 0 X 029 0 X 0 29
1 96 X 9 9 0.65 o x 23/12/03 o . x 0 32 O X 0.32
2.50 91 79 0.81 o x 24/12AJ3 o x 023 023 023
266 92 63 063 o x 25/12AD3 1 0 X 0 24 O X 0.24
307 93 36 0 93 o x 26/12/03 17 40 0 39 O X 039
2.73 94 17 081 o x 27/12/03 020 0 X 0 10 O X
2.01 93 95 0 58 0 X 28/12/03 020 026 0.16 026
1 71 89 24 0 50 o x wed 29/12/03 1 X 0 33 O X 0.33
1 64 73 X 0 56 o x 30/12/03 2. x 031 O X 0.31
2 64 71 58 1 38 o x 31/12/03 14.40 0 38 O X 0 38
1 88 64 99 1.01 o x 01/01/04 0 40 O X O X O X
1 65 66 X 1.01 0 . x 02/01/04 5 20 0.22 O X 0.22
1.82 67 09 1 09 0 X 03/01/04 520 041 o x 041
1 94 68 23 1 14 o x 04/01/04 O X 0 35 o x 0 35
1.57 67 73 0 X o x wed 05A)1/04 2 60 0 32 o x 0 32
1 61 66 67 0.93 0 X 06AJ1/04 320 036 o x 0 36
1 82 69 70 1 04 o x 07/01/04 11 40 0 33 o x 0 33
1 21 67 58 0 68 o x oa^ i AH 2000 032 0.00 0 32
1 45 56 83 084 o x 09A)1/04 3 X 0 33 o . x 0.33
1.74 59 81 1 19 o x ia«1/04 2. x 041 o . x 0 41
1 77 X  99 1 18 o x 11/01/04 6 X 0 42 o x 0 42
1 38 61 70 0.91 o x wed 12/01/04 7.20 0 39 o x 0.39
1 36 62 38 0 88 0 X 13/01/04 0 40 034 o x 0.34
1.37 59 26 0 S8 o x 14/01/04 3.20 0 28 o x 0.28
1 06 59 97 0 71 o x 15/01/04 15 X 0 44 o x 0 44
0.99 55 23 066 o x 16/01/04 O X 0 33 o x 032
1.44 55 27 1 04 o x 17/01/04 020 0 37 0 17 0.37
1 42 55 89 1 02 o x 18A)1/04 0.20 047 0 44 047
1.41 56 49 1 X o x wed 19/01/04 0 X 0 36 0.22 0 38
1 45 57 51 1.02 o x 20/01/04 0.20 0.24 0 26 0.24
0.82 54 88 0.57 o x 21/01/04 O.X 0 28 0 54 0 28
1 16 49 92 084 o x 22A)1/04 4 X O X O.X O X
1.27 50 91 099 o x 23A)1/04 6 40 0.52 o . x 0.52
1.36 51 95 1 04 o x 24/01/04 1.20 0.46 o x 0 46
1.39 5 3 X 1 06 o x 25«1/04 0.20 046 0 26 0.46
1.38 54 03 1 03 o x wed 26/01/04 7 20 0 43 O X 0.43
1.13 54 66 0&3 o x 27/01/04 220 037 O.X 0.37
0 90 54 72 0 66 o x 28A31/04 1 40 053 o x 0 53
069 54 96 0 64 o x 29AD1/D4 O.X 0 42 0 42 0 42
0.85 55 18 0 62 o x 30AD1/04 7 20 061 O.X 061
055 44 58 0 39 o x 31/01/04 1 4 .x 062 O.X 062
1.01 45 42 064 o . x 01/02/04 2. x 0.53 O X 053
0 91 45 98 0 76 o x wed Q2J02/04 7 20 0 61 o . x 061
068 46 30 072 o x 03A)2/04 1 3 X 0.66 o x 068
0 94 46 87 077 o x 04/02/04 1 3 X 0 67 o . x 0.67
I X 47 69 0.81 o x 05«2K)4 O.X 0 62 0 62 0.62
0 74 44 68 0 59 0 X 06A32rt>4 12 X 0 46 O X 048



R esuts o f Evapotransprabon and Effective Ratntal CakaJatKyTS for Site 3 usmg Hargreaves Method

m e as. c ^ . cafc;. e ifR F
OfATE RF rTMTi/d Etc (m m /d) SMD (m m ) El acrtual m m /d

07<T02/04 0 40 0 59 0 19 0 5 9 0 0 0
08/^02/04 0 0 0 0 70 0 8 9 0 7 0 0 0 0
0&«Dg/04 0 W 0 78 1 67 0 78 0 0 0
1Qf^S/04 0 0 0 0 07 2 34 0 6 7 0 0 0
11-«D2/04 0 0 0 0 93 3 2 7 0 9 3 ooo
12/(D2/D4 0 2 0 0 96 4 0 5 0 9 8 0 0 0
13</02A34 O X 0 86 4 91 0 86 0 0 0
14/«32/04 0 00 0 8 3 5 74 0.83 0.00
1&/02/04 0 0 0 0 8 9 6 6 3 0 8 9 0 0 0
18/^02/04 0 6 0 0 80 6 84 0 8 0 0.00
17t02A)4 0 0 0 1 01 7 8 5 1 01 0 0 0
W</02AJ4 0.00 0.90 8.75 0 9 0 0 0 0
idfn]2A:)4 0 00 0 8 6 960 0 86 0 00
20//02/04 0.00 0 6 7 10 27 0 67 OM
21,/02A>4 0 0 0 0 65 10 92 0 6 5 0 0 0
22lf02f04 0 0 0 0 74 11 66 0 74 0.00
2Zif02/04 0.00 0 8 9 12.55 0 8 9 ooo
24*flD2/04 0 20 0 78 13.13 0 78 0 0 0
2&/02/04 0 00 0 67 13 80 0 6 7 0 0 0
26W 2/04 0 6 0 0 63 13 83 0 6 3 0 0 0
27702/04 0 0 0 0 72 14 55 0 72 0.00
2B</02/04 0 0 0 0 90 15 45 0 90 0 0 0
2S</02/04 0.00 0 99 16 44 0 99 ooo
O1./03A>4 0.00 1 07 1750 1.07 0 0 0
02//03/04 0 0 0 111 18 61 1.11 0 0 0
03^/03/04 11 00 1 12 8 73 1 12 0 0 0
04*/03/04 0.40 1 36 9 69 1 36 0 0 0
06^3A J4 0 0 0 1.31 11.00 1 31 0 0 0
06M03/04 0 6 0 1 31 11 71 1 31 0 0 0
07'/03/04 0 00 1 29 13 00 1 29 0 0 0
08</03/04 0 0 0 1 24 14 24 1.24 0 0 0
0 ^ /03 /04 0 00 1 26 15 50 1 26 0 0 0
l<Mrti3A54 0 0 0 1 07 16 57 1.07 0 0 0
^^l^oyo4 1580 0,51 1.28 0.51 0 0 0
12/J03A34 20.40 1 21 OM 1.21 17 92
13W03A>4 3 6 0 1 35 0.00 1 35 2 25
14*/03«4 6 60 1 50 0 00 1 50 5.10
15»rtJ3rt)4 2 4 0 1 57 0.00 1.57 0.83
16J/03A34 2 0 0 1 12 0 0 0 1 12 0 8 8
17'/03AD4 0 0 0 1 64 1 64 1 64 0 0 0
1d«03A>4 5 60 1.27 0 0 0 1.27 2 69

640 40 183 67 4412 64 133 79 414 93

me«s. calc. ca<c.
RF mnWd Etc (m rr^d) SMO (m m ) B  actua l

EfTRF
m nVd



SITE 4: THREE WELLS



Resufts o f Evapotranspration and Effective Rainfal Calcutahons for Site 4 using Hargreaves KAettxx)

Meteofok>9K:«i batance 

DATE
n>*«s.

RF mnVd

DAILY DATA 
calc.

E lo (m m /d)
calc. 

SMO (nvn) Et actua l
ETf RF 
mnVd DATE

m««s. 
RF m m /d

c ^ .
E to (mirVd)

c ^ .  
SMO (m m | Et actual

0^/01 /03 7 0 0 0 2 0 0 0 0 O X 7 0 0 11/04A)3 O X 1.93 51 06 1 51
02/01AM 1 00 0 32 0 0 0 0.32 0 6 8 12/04A33 O .X 1 86 52 49 1 43
03rtJ1/03 1 60 0 23 0 0 0 0 23 1 37 13AMA33 1 X 2 0 2 5 241 1 52
0 4 ^ 1 /0 3 0 20 0 3 0 0 10 0 3 0 0 0 0 wed 14W rt)3 o x 2 41 53 61 1 81
0Srt)1/03 0 20 0 35 0 25 0 3 5 0 0 0 15/04A)3 o.x 3 2 5 56 01 2 39

wed 06/01/03 0 00 0 3 3 0 5 8 0 3 3 0 00 16/04A33 o x 3.57 58 55 2 54
07/01/03 0,00 0 19 0 77 0 19 0 0 0 17/04/03 o x 3 X X X 2 0 5
Oa/01/03 2 40 0 2 9 0 00 0 2 9 1 34 18AHrt33 o x 2 51 62 26 1 65
09A)1/03 2 00 0 2 6 0 00 0 26 2 3 4 19rtM/03 o x 1 78 63 40 1 14
1Qrt)1/03 0 0 0 0 23 0 23 0 2 3 0 0 0 20AH/D3 o x 1,74 64 49 1 10
111/01/03 0 00 0.37 0.60 0 37 0 0 0 wed 21/04«3 1 0 X 1 63 55 50 I X
12rtD1/03 0 20 0 42 0 82 0 42 0.00 22/04/03 o x 2.58 57 34 1 85

«yed 13/01/03 0 40 0 2 6 0 6 8 0 2 6 0 0 0 23/04A)3 o x 2.67 59 20 1 86
1-4AD1/03 0 0 0 0 18 0 8 6 0 18 0 0 0 24/04/03 1 80 2 3 3 58 98 1.57

1 1SAD1/03 0 0 0 0 42 1 28 0 42 0 0 0 2Srt>4/03 6 40 2 47 54 25 1 67
1SAD1/03 0.20 0 46 1 54 0 4 6 0 0 0 26AD4A33 3 60 241 52 41 1 76
17 rt)l/03 11 40 0 4 6 0 00 0 4 6 9 40 27 /04^3 2 X 2 55 52.32 1 92

8 60 0 40 0 0 0 0 40 8 2 0 wed 28/04«3 5 X 1 83 48 10 1 37
1Srt)1/03 1 40 0,40 0,00 0 40 1 00 29A34«3 0,20 2 87 50 19 2.29

wed 2C3/01/03 6 60 0 37 0 00 0  37 6 2 3 30/04A)3 1 40 2 3 9 X 6 4 1 85
2*1/01/03 1 20 0 4 0 0 00 0 40 0 8 0 O1/OSA)3 2 0 X 2 2 8 31 79 1 76
22/01/03 OOO 0 44 0 4 4 0  44 0 0 0 02A)5rt)3 O.dO 2 6 9 33,89 2 69
23/01/03 0 20 0 58 0 82 0 5 8 o.w 03rt)5rtJ3 2 20 2 54 34 23 2 54
24/01/03 4 00 0 3 5 0 00 0 3 5 2 8 4 04AD5AD3 24 X 1 88 12.11 1 88
2Srt)1/03 7 60 0 41 0 00 0 41 7 19 wed 05/05/02 4 40 2,57 10 28 2.57
2«rt)1/03 0 0 0 0,58 0 58 0 5 8 0 0 0 06A)5/03 1 20 2.96 1204 2 9 6

wed 2^7/01/03 1 00 0.63 0 21 0.63 0 0 0 07/OSrt33 0 2 0 3 0 5 1489 3 0 5
2JS/01/03 4 20 0 30 0 0 0 0 3 0 3 6 9 08/05<TO O X 2 9 8 1788 2.98
2!A«1/03 0,40 0  35 0 0 0 0 35 0 0 5 09/05nf03 1 80 2 88 1896 2.88
30rt)1/03 1 60 0 47 0 00 0 47 1 13 10/05/03 I X 3 0 6 21 01 3 X
31/01/03 2 0 0 0.51 0.00 0  51 1 49 11/05/03 1.80 2,71 21 93 2.71
01/02/03 0 4 0 0 49 0 09 0 49 0 0 0 w«d 12/05/03 3 40 2 42 20 95 2 4 2
Oa/02/03 2 2 0 0,40 ooo 0 4 0 171 13A)5rt)3 0,20 2 9 3 23 68 2 9 3

wed 03rt)2AD3 0 20 0 41 0.21 0 41 0 0 0 14/05A33 O X 3 2 6 26 94 3 2 6
0-4A)2AD3 0 80 0 45 0 00 0 45 0 14 15AMA)3 3 X 2 X 25 94 2 X
OS/02/03 0 20 0 59 0 39 0 5 9 0 0 0 16/05/03 9 80 2 6 8 18 82 2 6 8
CM6rt)2/C3 2.00 0 62 0,00 0  62 0 99 17/0&«3 5 X 2,20 15 42 2 20
07/02/03 0,20 0 5 9 0 39 0  59 0 0 0 18A)5/03 13 40 2 68 4 70 2 6 8
0ia/02Jr33 4 . x 0 4 4 0 0 0 0 4 4 3 16 wed t» 0 5 /0 3 6 8 0 2 0 5 O X 2 0 5
OW02f0Z 1 20 0 6 6 0 00 0 6 8 0 52 20AJ5AD3 1 X 2 4 0 1 40 2 40

wed 1iOA)2AJ3 6 60 0 6 9 OOO 0 6 9 5 91 21/05/03 7 80 3 0 8 O X 3 0 8
1 1/02/03 0 40 0.84 0 44 0 84 0 0 0 22J0Sn3 0 4 0 3 3 0 2 . x 3 X
112«2A)3 0 20 0 85 1 09 0 85 0 0 0 23/05AJ3 4 X 2 54 0 8 4 2 5 4
13AD2/03 0 0 0 0 75 1 83 0 75 0 00 24A»rt)3 0 2 0 2 44 3.08 2 44

1 1-4A32/03 0 00 0 64 2 47 0 64 0.00 25A)5/03 O X 2 92 5 9 9 2 92
1'5rtJ2A33 0 20 0 82 3 09 0 82 0 0 0 wed 26rt)5A)3 2 20 3 31 7 10 331
1'6AD2rt)3 0 0 0 0,57 3 66 0.57 0 0 0 27/05/03 1 X 2 9 0 9 01 2 . x

wed 17/02/03 0 0 0 0,45 4 11 0 45 0.00 28/05/03 3.x 2 74 8 75 2 74
1>flrt)2/03 0,00 0 42 4 53 0 42 0 0 0 29A)5/03 1 60 3 89 11 04 3 89
1 ^ 2 A J 3 0 0 0 0 70 5 23 0 70 0.00 30/05A33 0 0 0 5 2 9 16.34 5 2 9

1 2Qrt)2/03 0 6 0 0 67 5 30 0 67 0 0 0 31/05/03 0 0 0 3 76 20 09 3 76
21/02/03 0,20 0 99 6 10 0 9 9 0 0 0 01/061/03 0 4 0 3 37 2 3 M 3 37
22/02AJ3 0 0 0 0 89 6 98 0 8 9 0 0 0 wed 02/06/03 O .X 3 5 0 26 56 3 X
23/02/03 0 60 1 02 7 40 1 02 0 0 0 03/06A33 10 80 2 5 2 18 28 2 52

wed 2<4/02/03 0 20 0.94 8 15 0  94 0 0 0 04A36AJ3 0 20 3 0 5 21.13 3 05
25A)2/03 0.00 0 59 8 74 0 5 9 0.00 05AW/03 2 X 3 16 22 29 3 16
2f6AJ2/03 2.20 0 34 8 88 0 34 0 0 0 0 6 A » 0 3 O X 3 92 26 21 3 92

1 27/02/03 0 40 0 8 6 7 34 0 86 0 0 0 07/06^)3 11 40 3 0 3 1785 3 03
2lSA)2/03 1680 0 9 8 0 0 0 0 9 8 8 49 08A)6/03 1 80 3 94 1998 3 94
01/03/03 3 6 0 0 97 0 0 0 0  97 2 6 3 wed 09i'06/03 4 40 3 13 18 72 3 13
0I2/03AD3 2 80 1 26 0 00 1 26 1.54 10A36«3 3 X 3 3 0 19 02 3 X

wed 03/03/03 1 40 0 9 6 0 00 0 96 0.44 11/06A33 0 2 0 3 53 22 34 3 5 3
QMA3/03 0 80 0 9 6 0 18 0 98 O X 1 2 rt» 0 3 0 GO 3 55 25 30 3 55
0J5A)3/03 0 40 1 19 0 96 1 19 0.x 13A56/03 0 0 0 3 78 29 08 3 78
0«A)3A33 0 0 0 1 22 2 18 1.22 o x 14AD6AD3 0 2 0 4 84 33 72 4 84
07/03/03 3 20 0.80 0 0 0 0 80 0 2 2 15«)6rt)3 O X 3 91 37 63 3 91
Oia/03/03 e 80 1 18 0,00 1 18 7 6 2 wed 16A)6A33 0 2 0 4 73 42.16 4 73
0»9rt33/03 1 40 0 86 0,00 0 86 0 54 17rt)6«3 O X 3 52 45 20 3 0 4

wed 1i0/p3/03 1080 1 02 0 0 0 1 02 9 78 16A)6A)3 0 2 0 3 45 47 87 2 86
H/03AD3 1 20 1 21 0.01 1 21 0.x 19«)6/03 O .X 3 5 5 X .7 1 2 84
t.2/03/03 0 2 0 1 24 1 05 1 24 o x 20/06A)3 o.x 3 71 53 57 2 8 6
1 3/03/03 0 0 0 1 20 2,25 1 20 o x 21/06A33 0 4 0 4 03 56 14 2 9 8
1 4/03/03 0 2 0 1 55 3 60 1 55 o x 22/06AD3 O X 3 91 58 91 2 77
1 5/03/03 0 0 0 1 60 5 20 1 60 o x wed 23A)6AD3 o x 3 48 61 27 2 36
1 Srt)3/03 0 0 0 1 85 7 05 1 85 o x 24AD6/03 o.x 4 46 64 18 291

wed 1 7/03rtD3 0 00 2 16 9 21 2 16 o x 25 /0 6 ^3 o x 5 0 9 67 34 3 16
1 SJ&y03 0 2 0 2 19 11 20 2 19 o x 28/06/03 1 2 0 381 68 37 2 2 3l*«m3/03 0 20 1 70 12 71 1 70 o x 27/06/03 20 80 3 24 49 43 1 86
20/03/03 0 0 0 1 67 14 38 1 67 o x 28/06/03 o x 3 82 52 42 2 99
2*1/03/03 0 0 0 1 91 16 29 1 91 o x 29/06A33 2 X 4 43 53 75 3 3 2
2:2/03/03 0 0 0 1 82 18 11 1 82 o x wed y y o e n z 24 X 2S 5 31.62 1.87
2:3/03/03 OOO 2 4 5 20 56 2-45 0.x 01/07/03 3.20 3 28 31 70 3 26

wed 2-4/03A33 0 00 2.08 22.64 2 08 o.x 02/07/03 0 2 0 4 01 35.51 4 01
2!5/03AD3 0 0 0 1 72 24 36 1.72 0.x 03rt)7/03 0 2 0 2.77 38.08 2,77
2'6flD3AD3 0 00 2 47 26 82 2 47 o x 04/07/03 O X 2.58 40 66 2 5 8
?Trt)3/03 0 00 1 98 28 81 1 98 o.x 05rtJ7/D3 O .X 2,96 43.27 2 612^3A33 1 00 1 85 29 66 1 85 o x 06AD7/03 0 4 0 3 3 9 45 76 2 89
29rt)3/03 0 0 0 1 95 31 61 1 95 o x wed 07/07/03 4 X 3,11 44 32 2,57
3MVOV03 0,00 1.97 33 58 1 97 o.x 06/07/02 11 60 3 78 35 90 3 18

wed 3 l/0 3 rt)3 0,00 2 2 5 35 83 2 25 o x 0 9«7 /03 0 0 0 3 57 39 46 3.57
0'1/04/03 3,40 1 70 34 13 1 70 o.x 10/07/03 1 20 3 58 41 84 3 58
0;2rtHfl33 0.80 1 91 35 24 1 91 o x 11/07/03 0 0 0 3 46 44 85 3,01
o:yo*K)Z 0.00 1 86 37 10 1 86 o x 12/07/03 0 0 0 4 28 48 42 3 57
C*4/04/03 0 20 2 5 3 39 43 2 53 o x ^y0 7 /0 2 0 0 0 4.74 52 19 3 77
CiSfl)4AJ3 0 00 2.17 41 60 2 17 o x wed 14rtJ7/03 0 4 0 4 96 55 53 3 74
C>6rt)4/03 o x 1 74 43 11 1 51 o x 15«7/03 6 X 3 3 8 51 35 2 42

wed 0)7/04A)3 0.00 1 81 44  66 1 55 o x 16AJ7/03 0 8 0 4 73 54 16 3.61
018/04/03 0 00 1 95 46 29 1 64 o x 17/07/03 19 X 1 97 3 6 .x 1 44
0)9/04/03 0.00 2.21 48 10 1 81 o x 18/07/03 0 4 0 4 2 6 39.85 4.26
l ’OrtH/03 0 0 0 1 81 49 55 1 45 o x 19ffl7/03 5 X 3.21 3 8 X 321

Eff RF
mnvd
000
0.00
000
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0.00
0.00
0 0 0
0 0 0
0.00
0 0 0
0 00
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
ooo
0 00
0.00
000
0 00
000
000
0 00
0 00
0.00
0 0 0
0 00
0 00
0 0 0
0 0 0
0.05
0 00
3 12
0 0 0
ooo
0 00
0 00
ooo
000
000
0.00
0 0 0
0 0 0
0.00
0.00
0 00
0 00
0.00
0 0 0
0 0 0
0 0 0
0 00
0,00
0 0 0
0 00
0,00
0 0 0
0 00
0 0 0
ooo
0 00
0 00
0 0 0
0 0 0
0 0 0
0,00
0.00
0 0 0
0,00
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 00
0.00
0 00
0 0 0
0 0 0
0 0 0
0 0 0
0,00
0 0 0
0.00
0 00
Q 00
Q 00
0 00
0,00
0 0 0
0 0 0



R esuls of Evapotranspirabon and Effective Rairtfal Cataiia&oos for Site 4 using Hargreaves Method

wed

wed

wed

wed

wed

wed

wed

w i^d

wed

hydroi.

wed

wed

wed

meas. cafc. c ^ . E ff RF maas. catc calc. E ffR F
DATE RF mrrWd Eto (fTwn/d) SMD (m m ) El actua l m m /d DATE RF mnVd ea

SMD (mm) Et actual m m /d
2CV07/03 0.20 3 31 41 17 3 31 0 0 0 29/10«)3 1 60 0  72 43 68 O X O .X
2 'l«T '/0 3 6 40 3 3 8 37 73 2 96 0 00 30/10/03 32 60 0.70 11 68 O X O X
^2 /07 /02 0 2 0 3 07 40 60 3.07 0.00 31/10«3 1580 0.59 O .X 0 5 9 3 5 3
23«)7/D3 3 8 0 2 9 2 39 37 2.57 0 0 0 01/11/03 9 40 0 74 O X 0 74 8 6 6
2 ^ 7 1 0 3 3 4 0 3.12 39 09 3 12 0 0 0 02/11/03 1 40 0.65 o x 0 65 0 75
2 S 0 7 /0 3 0.20 3 3 2 42 20 3 32 0 0 0 wed 03/11/03 2 6 0 0.72 o . x 0 72 1 68
2® 07/03 0.00 3.39 45 13 2 9 3 0 00 04/11/03 0 4 0 0 8 4 0.44 0.64 O X
27/07/03 5 0 0 3 67 43 18 3 0 5 0.00 05/11/03 3 6 0 0 5 3 O X 0 5 3 2 6 4
2SrtJ7/03 4 20 3 48 41 95 2 97 0 0 0 06/11/03 O X 0 8 8 0 8 8 0 8 8 O X
29AD7/03 2 6 0 291 41 88 2 53 0 0 0 07/11/03 O X 0.87 1 75 0 87 O X
3Q «7/03 1 00 3 25 43 70 2 82 0 0 0 08/11/03 o . x 0 42 2 17 0 42 O X
31/07/03 3.40 3 3 4 43.13 2 8 3 0 0 0 09/11/03 2.20 0 71 0 98 0.71 O .X
O'l/Oa/03 0 0 0 3 01 45 70 2.57 0 00 wed 10/11/03 0.20 0 62 1 10 0 6 2 0.00
02TO&03 0 2 0 3.95 48 76 3.26 0 00 11/11«3 25 20 0.44 O .X 0 4 4 23 66
03rt)aAJ3 0 2 0 3 6 6 51 45 2.89 0 0 0 12/11/03 8 X 0.64 o x 0 6 4 7 3 6
0-4A38rt)3 0.00 4 5 5 54 92 3 4 6 0 0 0 13/11/03 23 80 O .X o x O X 23.20
o ts jo a n z 0 2 0 4 9 8 58 32 3 6 0 0 00 14/11/03 3 X 0 3 7 o x 0 37 3.23
0t6/08A33 0 20 3 99 60 85 2 73 0 0 0 15/11/03 0 20 0 4 7 0 2 7 0 47 O X
£r7/oa/03 0.00 5 0 7 64 18 3 3 3 o x 16/11/03 o . x 0.55 0 82 0 55 O X
0JflA)8AD3 0.20 5.27 67 25 3.27 OTO wed 17/11/03 0  20 0  58 1 20 0 5 8 O X
0idA)8/03 0 0 0 3 61 69 37 2 12 o x 18/11/03 0 X 0.34 1 53 0 3 4 o x
10/06J03 0 0 0 3 75 71 47 2.11 O X 19k̂ 11/03 27 00 0 41 O X 0 41 25 06
1 1/0artJ3 0 0 0 4 34 73 82 2.34 o x 20/11/03 17 20 0 5 9 O X 0 59 1661
1 2A)a/03 0,00 4 43 76 09 2 27 o x 21/11/03 0 40 0 49 O X 0 49 O X
1 3rt)8rt)3 0 0 0 3.43 77 76 1 67 o x 22/11/03 0 40 0 47 0 16 0 4 7 O .X
1 4/08/03 0 2 0 3 87 79 38 1 82 o x 23/11/03 0 4 0 0 4 8 0 2 5 0 4 8 O .X
1 5A3a«)3 0 0 0 3 5 5 80 98 1 60 o x wed 24/11i03 1 20 0.48 O X 0 48 0 47
1 a/oa/03 0 0 0 4 17 82 79 1 81 o x 25/11/03 13 80 0  37 O X 0 3 7 13 43
1 7/08rtD3 1 40 3 42 8281 1 42 o x 26/11/03 1.80 0 36 O X 0 36 1 44
1 8ADeA)3 0.20 331 83 98 1 37 o x 27/11/03 0 6 0 041 o x 0 41 0 19
1 9/08/03 0 0 0 2S2 85 02 1 05 o x 28/11/03 2 20 0.53 O.x 0 5 3 1 67
2»ortjara3 0 0 0 2.82 86 12 1 09 0 . x 29/11/03 3 2 X 0 4 6 o x 0 4 6 32 14
2-1/08AJ3 0 0 0 3 15 87 30 1 19 o x 30/11/03 0 2 0 0 42 0.22 0 42 O X
2:2rt)fiAJ3 3 4 0 2 71 84 89 0 9 8 o x wed 01/ 12Xn 6 20 0 41 o x 04 1 5 5 7
2'3/06A33 0.00 3 0 9 86 09 1 21 o x 02/12/03 31 X 0 4 0 o x 0 4 0 X X
2'4/0aO3 0 0 0 3 16 87 28 1 19 o x 03/12/03 0 4 0 0 25 O X 0 25 0.15
2 ’aoa/03 0 20 2 36 87 94 0 86 o x 04/12/03 O X 0 44 0 44 0 44 O X
2*6A36/03 0 0 0 2.23 88 73 0 79 o x 05/12A33 0 2 0 0 41 0 6 6 0 41 o x
2 7/08AJ3 0.20 2 94 89 56 1.02 0 X 06/12/03 1 X 0 43 O X 0 43 o x
2'8A3a/03 0.60 2.56 89 82 0 87 o x 07/12/03 O X 0 3 8 0 47 0 3 8 o . x
2’ 9/08«)3 0 40 2 5 4 90 27 0 8 5 o x wed Oa/12/03 3 X 041 O X 0.41 2 13
3«y08rt)3 0 0 0 2 6 5 91 15 0 88 o x 09/12/03 4 2 0 0 2 9 O X 0 2 9 3 91
3;i/oaA53 0.20 2.29 91 68 0 73 o x 10/12fl33 9 60 0 2 3 O X 0.23 9 37
0l1/09«)3 0.00 2 97 92 62 0 9 4 o x 11/12/03 16.20 0 43 O X 0 43 15 77
0'.2/09f03 0 0 0 2 28 9331 0 6 9 o x 1^12^23 26 40 0  50 O X 0 5 0 25 X
Q'.y09Ki3 0 0 0 2.64 94 10 0 78 o x 13/12A33 5.20 0 41 O .X 04 1 4 79
0 ‘4rt)9A53 0 0 0 2 6 3 94 85 0 76 o x 14/12/03 O X 0 3 5 0 3 5 0 3 5 O X
OlS/Od/03 0 6 0 2 20 94 87 0.62 o x wed 15/12/03 O X 03 1 0 6 6 0 31 O X
0*6/09/03 0 40 2 76 95 24 0 77 o x ia/12«3 O X O .X 0 96 O X o . x
0i7/08rt)3 4 20 2 5 8 91 75 0.71 o x 17/12AJ3 O X 0 33 1 29 0 3 3 O X
018/09/03 0 2 0 2 69 92 39 0 84 o x 18/12AJ3 O .X 0 33 1 62 0 33 O .X
0)9A)9/03 4 00 2 12 89 04 0 65 o x 19/12AI3 0 80 0.24 1.07 0 24 0 X
10rt)9/03 0 40 1 85 89 21 0 57 o x 20/12/03 1 6 X 0.34 O X 0 3 4 15 19
1 1/09/03 0 6 0 2 6 7 89 52 0 91 o x 21/12/03 1 40 0 28 o x 0.28 1 12
1 2AJartD3 0 0 0 2 42 90 34 0 82 0 . x wed 22/12/03 1 X 0 2 9 O X 0 29 1 31
1 y o & n 3 0.00 1 96 90 99 0 6 5 o x 23/12/03 2 X 0 32 o x 0.32 2.28
1 4K3dK)3 0 0 0 2.50 91 79 0 81 o x 24/12/03 O X 0 2 3 0 2 3 0 2 3 0 X
1 Srt)9A33 OOO 2 66 92 63 0 83 o x » /1 2 /0 3 1820 0 2 4 o x 0 2 4 17 73
1 6^39/03 0 20 3.07 93 36 0 93 0 X 26/12AD3 34 40 0 39 O X 0 39 34 01
1 7/00/03 0 00 2 73 94 17 0 81 o x 27/12A33 0 2 0 O X 0 10 O X 0 X
M n o /Q Z 0 80 2.01 93 95 0 58 o x 28/12/03 0 20 0 2 6 0 16 0.26 O X
1 d/09/03 5 20 1 71 89 24 0 50 o x wed 29/12/03 4 X 0 3 3 O X 0 33 3 51
20rt)9/03 16 80 1 64 73 00 0 5 6 o x 30/12A)3 6 X 0 31 o x 0 31 6 29
21/09rt33 2.80 2 6 4 71 58 1 38 o x 31/12A » 26 X 0 3 8 o . x 0 38 26 22
r2AD9rt)3 7 60 1 88 64 99 1 01 o x 01/01/04 1 X O X o x O X 0 70
r3rt»rt)3 0 0 0 1 65 66 00 1 01 o x 02/01/04 9 8 0 0 2 2 o x 0.22 9 58
24AD9«3 0,00 1 82 67 09 1 09 o x 03flD1/04 10 20 041 o x 0 41 9 79
25/09«)3 0 0 0 1 94 68 23 1 14 o x 04/01/04 1 60 0  35 o x 035 1 25
26 rt» /0 3 1 40 1 57 67 73 0 9 0 o x wed 05/01/04 4 8C 0 32 o .x 0 32 4 48
27/09Ai3 0,00 1 61 68 67 0 93 o x 06A31/04 6 X 0 3 6 o . x 0 3 6 5 04
2S/09AD3 0 0 0 1 82 69 70 1 04 o x 07/01/04 16 X 0 3 3 o x 0 33 18.27
29/09AD3 2 80 1 21 67 58 0 68 o x 08/01/04 3 0 X 0 3 2 o x 0 3 2 X 4 8
30A39/03 9 60 1 45 58 83 0 84 o x 09/01/04 8 X 0.33 o x 0 33 7.67
01/10/03 0.20 1 74 59 81 1 19 o x 10«1/04 6 X 0 4 1 o x 0 41 6 39
02/10rtD3 0 00 1 77 60 99 1 18 o x 11/01/04 14 20 0 42 o x 0 42 13 78
□3/10«3 0  20 1 38 61 70 0 91 o x wed 12AJ1/D4 9 2 0 0 39 o . x 0 3 9 8.81
04/10(03 0.20 1 36 62.38 0 88 o x 13/01/04 1 40 0.34 o . x 0 34 1 .x
05/10/03 4 00 1 37 59 26 0 88 o x 14/01/04 4 40 0  28 ox 0 28 4 12
06/10W 3 0 0 0 1 06 59 97 0 71 ox 15/01/04 30 6 0 0 44 o x 0 44 X .1 6
07/10rt)3 5 4 0 0 99 55 23 0 6 6 ox 16/01/04 4 80 0  32 o x 0 3 2 4 48
08/1 Ort^ 1 00 1 44 55 27 1 04 ox 17/01/04 0 80 0 37 o x 0 3 7 0 43
09/10/03 0 40 1 42 55 89 1 02 o x 18/01/04 0 2 0 0 47 0 2 7 0 47 O X
10/10AD3 0 40 1 41 56 49 1.00 o x wed 19/01/04 0.80 0 3 8 o . x 0 3 8 0 15
H1/1CV03 0 0 0 1 45 57 51 1 02 0 . x 20/01/04 0 80 0  24 ox 0 24 0 56
■12/10«3 3 20 0 82 54.88 0.57 o x 21/01/04 O .X 0 28 0 28 0 28 0 X
1 3 /1 0A)3 5 8 0 1 16 49 92 0 84 o x 22rt)l/04 6 X O X ox O X 5 72
114/10/03 0 0 0 1 27 50 91 0 9 9 o x 23«1/04 1 3 X 0 5 2 o x 0 52 12.48

0 0 0 1 36 51.95 1.04 o x 24/01/04 2.40 0 4 6 o x 0 4 6 1 94
TV6/10AD3 0.00 1 39 53 00 1 05 o x 25«1/04 0 2 0 0 4 6 0 2 6 0.46 O .X
17/10/03 0 00 1 38 54 03 1.03 o x wed 26A)1/04 21 40 0 43 O X 0 43 20 70
1&'10/03 0 2 0 M 3 54 66 0 8 3 o x 27/01/04 7 2 0 0  37 0.00 0 3 7 6 S3
*19/10rt33 0.60 0.90 54 72 0 66 0 . x 28«1/04 3 . x 0 5 3 o . x 0 5 3 2 47
2 0 /1 0A33 0.40 0 8 9 54 96 0 64 o x 29/01/04 O X 0.42 0 4 2 0 42 O X
2 1 /1 0 « 3 0 40 OSS 55 18 0 92 ox 30rt31/04 1320 0 61 O .X 061 12 17
2 2 /1 0 « 3 11.00 0 5 5 44 58 0 39 ox 31/01/04 27 40 0 6 2 o . x 0 6 2 26 78
23/10/03 0.00 1 01 45 42 0 84 ox 01/02/04 3 8 0 0 5 3 o . x 0 5 3 3.27
24/10/03 0.20 0.91 45 98 0 76 o x wed 02AJ2/04 9 X 0 61 o . x 0.61 8 99
2 5 /1 0 « 3 0 40 0 88 46 30 0 72 o x 03/02/04 1040 0.68 o . x 0 6 8 9 72
28/10AD3 0.20 0 94 46 87 0.77 o x 04/02AD4 11 X 0.67 o x 0 67 10.33
2 7 /1 0 « 3 0.00 1 00 47 69 0 81 ox 05A32A)4 O X 0 6 2 0 62 0 62 O X
28/10rt)3 3 00 0 74 44 68 0 59 o x 06rt32A)4 9 20 0 48 O .X 0 48 8 10



R«s«j|s o( Evapotranspmrtron and Eftsctrve Rainfal Catcutations for Site 4 us*ng htargreav«s Method

maats. cak:. cak:. E ffR F
0»ATE RF m m /d Etc (mnVd) SMD (mm) El actua l mrrVd

07.702/04 0 40 0 59 0  19 0 S9 0,00
08/rt)2/04 0.00 0 70 0 8 9 0 70 0 0 0
09#/02A>4 ooo 0 78 1 67 0.78 0 0 0
10//02A54 0.00 0  67 2 34 0.67 0 0 0
11/>02A)4 ooo 0 9 3 3 27 0 93 0 0 0
^ 2 !l0 2 f0 4 0 0 0 0 98 4 25 0 9 8 0 0 0
13if02A)4 0 40 0 86 4 71 0 86 0.00
14</02A:4 ooo 0 8 3 5.54 0.83 0.00
15(«D2/04 0 2 0 0 89 6 23 0 8 9 0 0 0
18/^02/04 0 so 0 80 6 24 0 8 0 0 0 0
17'^02/04 0.00 1 01 7 25 1 01 0 0 0
^&/02/04 0 2 0 0 9 0 7.95 0 90 0 00
ia » /0 2 W ooo 0 8 6 8 BO 0.86 0.00
20/«)2A)4 0.20 0 6 7 9 2 7 0.67 0,00
2^.^02 /04 0.00 0 65 9 9 2 0 6 5 0.00
22/«J2A)4 ooo 0 7 4 10.66 0 7 4 0 0 0
23<f02/04 0 0 0 0.89 11 55 0 8 9 0 0 0
24^/02/04 1 20 0 78 11 13 0  78 ooo
2&/Q2/04 ooo 0 67 11,80 0 67 0 0 0
26i/02/04 0 80 0 63 11 63 0 63 0 0 0
27//02AJ4 ooo 0 72 12 35 0 7 2 0 0 0
2&/02/04 ooo 0 90 13 25 0 9 0 0 0 0
29//02rt)4 0 00 0 99 14 24 0.99 0 0 0
O li/03/04 0.20 1.07 15.10 1.07 0 0 0
02/r03/04 0.00 1 11 16.21 1.11 0 0 0
03*rt)3/04 13.40 1 12 3 9 3 1 12 0 0 0
OA/03/04 0.20 1 36 5 0 9 1 36 0 0 0
a5</03A)4 0 0 0 1 31 6 40 1.31 0 0 0
06f/03/04 0 2 0 1 31 7 51 1.31 0.00
07'/Q3/04 OOO 1.29 8 8 0 1 29 o x
G&/03/04 OOO 1 24 10.04 1-24 0 0 0
094/03/04 0 2 0 1.26 11.10 1 26 0 0 0
10/rt)3/04 0 0 0 1 07 12.17 1 07 0.00
11//03/04 30 60 0 51 0 0 0 0 51 17 92
12//03A54 5 4 0 1.21 0 0 0 1 21 4 19
13//03rt)4 3 80 1 35 0 0 0 1.35 2 45
14i/03rt)4 7 8 0 1 50 0 0 0 1 50 6.30
15/«3rt)4 3 60 1 57 o .x 1 57 2 0 3
ianD3/04 2 20 112 0  00 1 12 1 08
17/(03/04 1 20 1 64 0  44 1 64 OOO
18/«53/04 e 00 1 27 0 00 1 27 4 29

m «as. calc. caic. EfT RF
DATE RF m m /d  E lo  (m m /d) SMO (m m ) Et actua l mnWd


