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CAMS



What are CAMS?

Consistent methodology for water 
resource assessment
Identifies:

Total reliable resource available Total reliable resource available 
Where abstraction might be causing problems
Sets the CED for time limited licences

Set out the licensing strategy
Provides information for WFD RBMP



CAMS

1999 – Taking Water Responsibly 
2001 – First round of CAMS
2008 – First full water resource 
assessment of England and Wales assessment of England and Wales 
completed
2006 to 2008 – CAMS ‘upgraded’
2008 to 2012 – Second round of CAMS



CAMS components:

The Resource Assessment and 
Management framework (RAM) and the 
WR GIS
Licensing StrategyLicensing Strategy
Measures Appraisal process



Information in the licensing 
strategy

Map including the 
status for surface 

water and 
groundwater. 

Designated areas

How much water
is available &  

What conditions
might be applied

What is the 
current status



Resource Assessment and 
Management frameworkManagement framework

(RAM)



Basic Surface Water Assessment 
Principles

Natural Flow
What the flow would 
be in the absence of 
any artificial influences

Jan Dec(1 year schematic)

Water protected for the environment

Water for abstraction



Basic Principles: 
Scenario Flows

Scenario Flow
The flows left in the 

Natural Flow
+ Discharges
- GW Abstractions
- SW Abstractions

Jan Dec(1 year schematic)

The flows left in the 
river after artificial 
influences have been 
taken into account

= Scenario Flow



Basic Principles: 
Scenario Flows

Recent Actual 
Scenario

Jan Dec(1 year schematic)

Scenario
The flow left in the 
river after abstractions 
and discharges 
operating at their 
recent actual rate 
have been taken into 
account



Basic Principles:
Scenario Flows

Recent Actual 
Scenario

Jan Dec(1 year schematic)

Scenario

Fully Licensed 
Scenario
The flows left in the 
river if all abstraction 
licences were 
operating at their full 
licensed limit . 
Discharges remain at 
Recent Actual rates.



Basic Principles: Environmental Flow 
Indicator

Natural Flow
What the flow would 
be in the absence of 
any artificial influences

Environmental 

Jan Dec(1 year schematic)

Environmental 
Flow Indicator
The screening 
threshold defining the 
water that we want to 
protect to support river 
ecology



Basic Principles:
Scenario Flows

Recent Actual 
Scenario

Jan Dec(1 year schematic)

Scenario

Fully Licensed 
Scenario
The flows left in the 
river if all abstraction 
licences were 
operating at their full 
licensed limit . 
Discharges remain at 
Recent Actual rates.
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Natural Flow

EFI

Flow Deficit
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Scenario Flow
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Natural Flow

EFI

Scenario Flow

Flow Surplus
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Setting environmental flows.



HIGH STATUS:
hydrology helps 

to DEFINE it

Biology
Physio-

chemistry
Hydrology & 
Morphology

Ecological Status

� � ��

WR Action

If already HES 
maintain ‘High’ 

Hydrology

Natural Flow reference condition

RAM Framework Flow Screening in support of 
good ecological status & for abstraction 
licensing

HIGH
GOOD STATUS:
hydrology helps 
to SUPPORT it

Environmental Flow Indicators (EFIs)

� �

�

�

If above the EFIs 
supporting GES (full 
licensed), don't go 

below it

If below the EFIs 
supporting GES, 

restore flows, 
subject to ecological 

appraisal and 
economic tests

GOOD

MODERATE

POOR

BAD



WFD 48 flow standards

Type Flow > Q95 Flow < Q95

Mar - Jun Jul - Feb Mar - Jun Jul – Feb

A1 25 30 15 20

A2 15 20 10 15A2 15 20 10 15

B1, B2, D1 20 25 15 20

C2, D2 15 20 10 15

Salmon 

spawning & 

nursery (not 

chalk rivers)

Oct – Apr May – Sep Oct - Apr May - Sep

15 20 10 15



Physical typology

Main groups are:
ASB 1 = Type A1 (low gradient, predominantly 
clay)
ASB 2 = Types A2 and B (main chalk rivers, ASB 2 = Types A2 and B (main chalk rivers, 
sandstone and shales with slight gradient)
ASB 3 = Types A2, C and D (chalk 
headwaters)
Generated from JNCC macrophyte community 
types



ASB: Physical 
(catchment size, rainfall, baseflow index)

WFD surface 
water body 
sub-
catchments in 
the Water 
Resources 

less sensitive 
to abstraction

Low Resources 
GIS

more sensitive 
to abstraction

Low
Moderate
High
Confidence



Expected LIFE (E LIFE) Typology

E LIFE scores for all GQA 1995 sites 

Confidence levels applied based on how closely 
the E LIFE score was to the band boundaries

The final bands that were agreed were:The final bands that were agreed were:

ASB1 (low) = <6.51
ASB2 (moderate) = 6.51 – 7.25
ASB3 (high) = >7.25



ASB: Predicted macroinvertebrates

less sensitive 
to abstraction

Low

more sensitive 
to abstraction

Low
Moderate
High
Confidence



River Fish Community Typology

Fish typology based upon guilds rather individual 
species.

National Fish Population Database interrogated and National Fish Population Database interrogated and 
samples classified based upon percentage 
abundance of species.

Eight fish community types were translated in to three 
abstraction sensitivity classes.



Eight Community Groups
 
Type Key species Complementary species 

 
Abstraction 
Sensitivity Band 

 
1 

 
Brown Trout 
 

 
Salmon 
 

 
High 

2 Salmon 
 

Brown Trout High 

3 Brown Trout 
 

Rheophile cyprinid species High 

4 Brown Trout   High  4 Brown Trout  
 

 High  

5 Rheophile cyprinids 
    

Eurytopic species Medium 

6 Eurytopic species 
    

Some rheophile species  Low 

7 Pike 
Bleak 
 

Eurytopic species 
 Silver bream, tench 
 

Low 

8 Grayling Mostly, but not exclusively 
chalk streams 
 

High  / Medium  

 
 
 



ASB: Predicted fish

less sensitive 
to abstraction

Low

more sensitive 
to abstraction

Low
Moderate
High
Confidence



11 11 12 13 21 22 23 31 32 33

11 1 1 1 1 2 2 2 2 3

12 1 1 1 1 1 2 2 2 3

13 1 1 1 1 1 2 2 2 3

21 1 1 1 2 2 2 2 2 3

The 
combination 

matrix…

22 2 1 1 2 2 2 2 2 3

23 2 2 2 2 2 2 2 2 3

31 2 2 2 2 2 2 2 3 3

32 2 2 2 2 2 2 3 3 3

33 3 3 3 3 3 3 3 3 3



ASB: 
Combined 
Sensitivity



6 = QN35

2 = QN85

3 = QN75

4 = QN65

5 = QN50

EFIs to support good ecological status

ASB1 = 50%
ASB2 = 40%
ASB3 = 30%

1 = QN95

2 = QN85

Low Flow 
ASB1 = 20%
ASB2 = 15%
ASB3 = 10%

Q30 Q50 Q70 Q95
ASB3 24% 20% 15% 10%
ASB2 26% 24% 20% 15%
ASB1      30% 26% 24% 20%

Fixed 
‘Hands Off’ 

Flows



Environmental Flow Indicators

Q30 Q50 Q70 Q95
ASB3 24% 20% 15% 10% ASB3 24% 20% 15% 10% 
ASB2 26% 24% 20% 15% 
ASB1 30% 26% 24% 20%



WFD 48 flow standards

Type Flow > Q95 Flow < Q95

Mar - Jun Jul - Feb Mar - Jun Jul – Feb

A1 25 30 15 20

A2 15 20 10 15A2 15 20 10 15

B1, B2, D1 20 25 15 20

C2, D2 15 20 10 15

Salmon 

spawning & 

nursery (not 

chalk rivers)

Oct – Apr May – Sep Oct - Apr May - Sep

15 20 10 15



Proposed REFS for Rivers: 
ASB3 (“High” sensitivity)

2 = QN85

3 = QN75

4 = QN65

30%
TAKE

5 = QN50

6 = QN35

1 = QN95

2 = QN85

"UNC"
10%

TAKE

Fixed 
HOFs 



2 = QN85

3 = QN75

4 = QN65

40%
TAKE

5 = QN50

6 = QN35

Proposed REFS for Rivers: 
ASB2 (“Mod” sensitivity)

1 = QN95

2 = QN85

"UNC"
15%

TAKE

Fixed 
HOFs 



2 = QN85

3 = QN75

4 = QN65

50%
TAKE

5 = QN50

6 = QN35

Proposed REFS for Rivers: 
ASB1 (“Low” sensitivity)

1 = QN95

2 = QN85

"UNC"
20%

TAKE

Fixed 
HOFs



CAMS colours

FL & RA >10% above nat

FL above EFI

FL < 10% below EFI 

FL >10% below EFI

RA below EFI

RA >25% below EFI





Recent actual scenario compliance at 
Q95



Resource availability 
map

Looks ahead to where water is 
available for abstraction 

Reflects licensing management 
practice 

We will use this for reporting 
resource availability while 
protecting downstream 
requirements


