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PREFACE

•  T he N ational Rivers A u thority  (N R A ) has a 

du ty  under the W ater Resources A ct 1991 to 

m on ito r and pro tect the quality  of g roundw ater 

(Section 84) and to  conserve its use fo r w ater 

resources (Section 19). It also has a du ty  (Section 16) 

to  maintain and, w here appropriate, enhance 

conservation of the surface w ater environm ent 

w hich in m any cases is dependent upon  p roper 

m anagem ent of groundw ater. These duties relate 

only to  England and Wales.

•  A t a m eeting in T he H ague in N ovem ber 1991 

the E nv ironm ent M inisters o f the E uropean  

C o m m un ity  adopted  a reso lu tion  w hich 

recognised the need fo r the m anagem ent and 

p ro tec tion  of g roundw ater on a sustainable basis, 

by preventing its over-explo ita tion  and po llu tion . 

T he N R A  therefore  intends to  give high p rio rity  to  

p rom oting  this national fram ew ork  policy fo r 

g roundw ater pro tection .

•  The N R A  will apply this policy, not only  in the 

use of its ow n pow ers, bu t also in seeking to  

influence the policies and decisions of others 

w hose actions can affect the protection  of 

groundw ater; fo r example in response to  

consultation  under planning legislation. By 

publishing this policy the N R A  is no t seeking new 

sta tu to ry  pow ers but it is establishing a technical 

fram ew ork which could form  the basis of fu ture  

regulations if these were necessary.

•  F o r its im plem entation the  policy partly  relies 

on  a series of vulnerability  and  protection zone 

maps w hich will be prepared over the next three 

years. T hey will be made accessible to  the  public to  

allow the w idest appreciation o f groundw ater 

p ro tection  issues.

•  G roundw ater protection  decisions are com plex. 

T hey involve consideration o f geology, soils, 

hydrogeology, geochem istry and ecology. T hey  

m ust take account o f interaction with surface 

waters, land and air. They m ay require very detailed 

site investigations and m onitoring  over tim e before 

decisions can be made. C onsideration will often 

need to  be given to  the  balance o f interests bo th  

w ithin the w ater environm ent and  in a w ider 

context. T he policy and the supporting  maps 

provide a fram ew ork for decision-m aking, bu t they 

are not prescriptive and need to  be qualified by site- 

specific considerations.

•  There will be situations w here existing facilities 

o r activities do  not m eet the requirem ents o f the 

policy. T he N R A  recognises tha t the  solution to 

historic problem s needs to  take account of w hat is 

practically achievable and by giving priority to  the 

cases of greatest concern. The N R A  will give 

consideration to  the results of environm ental 

m onitoring and to  the assessm ent o f actual risk in 

determ ining priorities fo r change.

An abandoned 
ironstone excavation 
in Northampton 
Sand, which is 
overlain by 
Lincolnshire 
Limestone and has 
intercepted the 
water table



1. INTRODUCTION fu tu re  availability of g roundw ater resources by 

restricting recharge and diverting flow.

GROUNDWATER PROTECTION
G ro u n d w a te r  fo rm s th e  p a rt o f the natural w ater 

cycle w hich  is p resen t w ith in  underg round  strata 

(aquifers); o u t o f sigh t and , un fo rtunate ly , all too  

often  o u t o f m ind.

T h e  vo lum e o f w ate r sto red  in the pores and 

fractures o f th e  s tra ta  vastly  exceeds the volum es o f 

fresh surface w ater. G ro u n d w ate rs  have a 

substan tia l strateg ic  significance in public w ater 

supp ly ; they  p ro v id e  35 p e r cent o f p resen t dem and 

and in som e areas are the  on ly  available fu ture 

resource. T h ey  also p ro v id e  supplies fo r private 

ab strac to rs  w h o  can n o t ob tain , o r  p refer n o t to  use, 

w ate r from  th e  pub lic  m ains.

A landfill site in 
an old opencast 
coal excavation

T h e vo lum e and  qu a lity  o f g roundw ater m ust be 

preserved  by  p ro p e r  m anagem ent. T his is a difficult 

task. T h ere  is a p ro b lem  o f space because, unlike 

rivers w hich  flow  in defined channels, in m any parts 

o f the  co u n try  g ro u n d w a te r is presen t everyw here 

beneath  o u r  feet, at risk from  hum an activity. T here 

is also a p ro b lem  o f tim e, because due to  the very 

slow  m ovem ent o f g ro u n d w ate r th rough  the strata, 

effects can take  a long  tim e to  m anifest them selves. 

G ro u n d w a te r  is particu larly  at risk from  d istribu ted  

and d iffuse sources o f po llu tion  w hich  accum ulate 

over m any years. T hese  may be v irtually  im possible 

to  clean u p , (regard less of cost) even w hen the 

source  o f th e  p ro b lem  is rem oved. T he p ro tec tion  of 

g ro u n d w a te r qu a lity  and yield is therefore  of 

p a ram o u n t concern .

T h e  risk  o f po llu tion  is increasing b o th  from  

th e  d isposal of w aste m aterials and from  

the  w idespread use by industry  and 

agricu ltu re  o f po tentially  

po llu ting  chem icals in the 

environm ent. P o llu tion  can 

occur e ither as discrete, po in t 

sources, such as from  the 

landfilling of wastes, o r 

from  the  w ider, m ore 

diffuse use o f chemicals, 

such as the application to  

land o f fertilizers and 

pesticides. T h rough  m ineral 

extraction and changes in land 

use, hum ans can also affect the

G roundw ater is not only protected  to  maintain 

w ater supplies from  aquifers. It naturally  feeds 

surface w aters through springs and by base flows to  

rivers. Its presence is o ften  im portan t in supporting  

wetlands and their ecosystem s. Rem oval o r 

diversion o f g roundw ater can affect total river flow. 

A reduction in either the  quantity  o r the quality  of 

the contributing  groundw ater can significantly 

influence surface w ater and the achievem ent of 

w ater quality  standards. Surface w ater and 

groundw ater are thus intim ately linked in the w ater 

cycle, w ith m any com m on issues. T he protection  of 

groundw ater resources from  the effects of hum an 

activity is, therefore, ju st one part of the total 

protection o f the w ater environm ent.

EUROPEAN COMMUNITY POLICY
In 1980 the  European C om m ission  in troduced a 

G roundw ater D irective (80/68 /E E C ) w hich was 

aimed largely at the con tro l o f discharges of 

specified substances (A ppendix 1) to  groundw ater. 

The im pact of the directive has been limited. O n ly  a 

restricted range of substances is controlled. It did 

not address either diffuse pollu tion  o r the essential 

links to  the  m anagem ent of abstraction and it did 

not establish a com prehensive system  for the 

m onitoring of groundw ater.

Recognising the lim itations of existing com m unity  

wide regulations, E C  E nvironm ent M inisters, at a 

Seminar on G roundw ater held in the H ague in 

N ovem ber 1991, adopted  an action program m e fo r 

the fu tu re  protection  of groundw ater. In their 

declaration they recognised that:

•  g roundw ater is a natural resource w ith both  

ecological and econom ic value, w hich is of 

vital im portance fo r sustaining life, health, 

agriculture and the in tegrity  o f ecosystems;

•  g roundw ater resources are lim ited and should 

therefore be managed and protected  on a 

sustainable basis;

•  it is essential to  p ro tect g roundw ater resources 

against overexploitation , adverse changes in 

hydrological system s resulting from  hum an 

activities, and po llu tion , m any form s of w hich 

can produce irreversible damage.



Dry bed of the River 
Gronta resulting 
from a lowered 
water table caused 
by groundwater 
abstraction

T he declaration stresses tha t the objective of 

sustainability should be im plem ented through an 

In teg ra ted  A pproach , w hich means that:

•  surface w ater and groundw ater should be 

managed as a w hole, paying equal attention  to 

both quality  and quan tity  aspects;

•  all interaction w ith soil and atm osphere should 

be taken into account;

•  w ater m anagem ent policies should  be 

integrated w ithin the  w ider environm ental 

fram ew ork as well as w ith o th e r policies 

dealing w ith hum an activities such as 

agriculture, industry , energy, transport 

and tourism .

NRA POWERS
T he pow ers and duties o f the  N R A  fo r the 

protection  of g roundw ater are set o u t in the W ater 

Resources A ct 1991.

In respect of g roundw ater quality  these pow ers and 

duties are to:

•  achieve Statutory Q uality  Objectives for 

groundwater which may be set by the Secretary 

of State;

•  con tro l discharges to  g roundw ater through  the 

discharge consent process;

•  prevent pollu tion  through regulations set by  

the Secretary o f State;

•  enforce against pollu tion  events; and

•  take rem edial action w hen pollution 

has occurred.

In respect of g roundw ater yield and quantity these 

pow ers and duties are to :

•  conserve w ater resources and ensure their 

p roper use;

•  manage g roundw ater so that it does not 

prevent the  m aintenance of acceptable flows 

in rivers;

•  contro l abstraction  o f g roundw ater through 

the abstraction licensing process;

•  enforce against illegal abstraction;

•  take action to  redistribute o r  augm ent 

resources w here necessary.
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Road sign in 
Germany delineating 

the edge of a 
groundwater 

protection zone

T h e N R A  also has ind irec t pow ers, enforced 

th ro u g h  o th e r bodies u n d er the  E nvironm ental 

P ro tec tio n  A ct 1990, and the C o n tro l o f P o llu tion  

A c t 1974 to:

•  con tro l d ischarges from  prescribed  industrial 

processes to  na tu ra l w aters;

•  co n tro l w aste disposal to  land w here it m ay 

cause p o llu tio n  o f w ater resources.

T h e  N R A , as a s ta tu to ry  consultee u n d er the 

P lann ing  A cts, can influence p lann ing  decisions 

w h ich  m ay have an im pact on  the yield o r  quality  of 

g roundw ater. T h e  N R A  is n o t a s ta tu to ry  consultee 

o n  all relevant p lann ing  m atters b u t P lanning 

A u tho rities  are encouraged by  G overnm en t to  

co n su lt the N R A  in any  event.

In going abou t this task  the N R A  has reviewed the 

practices o f  the form er W ater A uthorities. It has 

also reviewed practices in E urope, the U nited  States 

of America and C anada. The B ritish Geological 

Survey (BGS) and the Soil Survey and Land 

Research C en tre  (SSLRC), have both  provided 

specialist technical advice and, th rough  their 

geological and soils databases, have contribu ted  to 

the vulnerability m apping w hich form s the basis of 

the definition of risk to  groundw aters.

A key objective has been to devise a fram ew ork 

which covers all types of th rea t to  groundw ater, 

whether large o r small, from  po in t o r diffuse 

sources, and by bo th  conservative o r degradable 

pollutants. It is designed to  p rovide a basis for 

im plem entation of legislation in England and 

Wales and  anticipates, as far as possible, the likely 

requirem ents of fu tu re  E uropean legislation on 

the landfilling of w astes and from  diffuse 

agricultural pollu tants.

This docum ent provides:

C lassification  of G ro u n d w a te r  V u lnerab ility

based up o n  the key variables w hich determ ine 

vulnerability:

•  natu re  of overlying soil cover;

•  presence and nature o f D rift;

•  nature  of strata;

In  carry ing  o u t all these duties the N R A  m ust have 

regard  fo r th e  preservation , enhancem en t and 

conservation  o f the  w ate r environm ent.

NRA POLICY
T h e  N R A  inherited  various G ro u n d w ate r 

P ro tec tio n  Policies from  the W ater A uthorities. 

T hese  evolved to  m eet the g ro u n d w ate r p ro tec tion  

du ties w ith o u t any  specific national coord ination . 

T h ey  are d ifferen t in approach  and in the ir technical 

fo u n d a tio n  and th is has led to  differences in practice 

across the  co u n try . In  o rder to  conso lidate  and 

standard ise  th e  existing  policies, to  take account o f 

new  duties im posed  o n  the N R A  in 1989, and to 

su p p o r t the E C  objective o f sustainability  of 

g ro u n d w ate r qu a lity  and q u an tity  th ro u g h  an 

in teg ra ted  app roach , the N R A  has adop ted  a new  

po licy  fram ew ork  fo r  p ro tec ting  g roundw ater.

•  dep th  to w ater table (thickness o f the 

unsaturated  zone).

D efin ition  of S ou rce  P ro tec tio n  Zones

determ ined by:

•  travel time o f potential pollutants;

•  source catchm ent areas.

S ta tem en ts  on  G ro u n d w a te r  P ro tec tio n  Policy in

relation  to:

•  con tro l of g roundw ater abstractions;

•  physical d is turbance o f aquifers and 

groundw ater flow;
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•  waste disposal to  land;

•  contam inated land;

•  disposal of sludges and slurries to  land;

•  discharges to  underground  strata;

•  diffuse pollution;

•  additional threats to  g roundw ater quality.

T he policy statem ents and related maps and zones 

do no t, of themselves, have a sta tu to ry  status. T hey  

will enable the N R A  to  use its existing sta tu to ry  

pow ers in a consistent and uniform  m anner and 

they will guide it in its response to  the various 

sta tu to ry  and non -sta tu to ry  consultations it has 

w ith o ther organisations, w hose decisions can affect 

groundw ater; an example of this is in developm ent 

planning. The N R A  is publishing its policies so tha t 

land users and potential developers m ay anticipate 

the likely response o f the N R A  to a proposal o r 

activity and to influence o th e r organisations in the 

developm ent of their ow n policy. T he technical 

fram ew ork of the policy could, how ever, be used in 

regulations to  increase legislative protection  for 

g roundw ater under existing statu tory  pow ers, bu t 

this w ould be a m atter for G overnm ent on  advice 

from  the N R A  and others.

T he variability o f geology and soils, of 

hydrogeology, o f w aters in the natural env ironm ent 

and of the various preventative measures w hich 

m ight be taken can result in groundw ater p ro tec tion  

decisions being com plex, dependent on local 

circum stances, and not capable of prescription 

w ith in  a general policy. T he N R A  will determ ine  its 

position  on any issue by the assessment of relevant 

local factors, but w ithin the fram ew ork of this 

policy.

T he N R A  is engaged upon  a program m e of 

m apping g roundw ater vulnerability in term s of 

geology and soils at a scale of 1:100,000 and these 

maps will be progressively published over the 

period 1992 to  1996. The program m e is being 

carried ou t by  the British Geological Survey and the 

Soil Survey and Land Research Centre. It is based 

upon  existing classifications of strata and soils and 

therefore, if required  in advance o f publication, the 

policy can be applied by reference to  existing 

reference maps. T he N R A  is also progressively 

m apping Source P rotection  Zones for the m ajor 

public w ater supply sources and 750 are expected to  

be com pleted by m id -1993. The m ethodology used 

by the N R A  will be published and open to public 

review. In addition  the N R A  is publishing, as an 

adjunct to this docum ent, a separate appendix for 

each of its 10 regions, w hich will provide a source of 

reference relating the maps and zones used in any 

previous regional policy to  the new  fram ew ork. 

(Available from  N R A  Regional Offices, addresses 

on the back cover of this docum ent.)

Trial pit investigation at a 
contaminated land site
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2. KEY PRINCIPLES

IMPORTANCE OF GROUNDWATER PROTECTION
G ro u n d w a te rs  m ake up  a very  high p ro p o rtio n  of 

th e  freshw ater resources o f E ngland and W ales. 

A p prox im ate ly  75 p e r cen t o f all abstracted  

g ro u n d w a te r is used fo r public  supply  and it makes 

u p  35 p e r cen t o f th e  to ta l public supply . T he vast 

m ajo rity  o f peop le  in E ngland  and W ales w ho  rely 

on  p rivate  w ate r supplies use g roundw ater. 

G ro u n d w a te r  is also an im portan t source for 

in d u s try  and ag ricu ltu re  as well as sustain ing the 

base flow  o f rivers. T h e  p ro tec tion  of g roundw ater 

qua lity  is o f critical im portance  fo r the follow ing 

reasons:

•  If g ro u n d w a te r becom es po llu ted , it is difficult, 

if n o t im possib le , to  rehabilitate.

T h e  slow  rates o f  g roundw ater flow  and low  

m icrob io log ical activ ity  lim it any self­

purifica tion . P rocesses w hich take place in days 

o r  w eeks in surface w ater system s are likely to  

take decades in g roundw aters. It is therefore  

b e tte r  to  p reven t o r  reduce the risk of 

g ro u n d w a te r con tam ination  than  to  deal w ith  

its consequences.

•  Its m ajo r and u b iqu itous use is fo r potable 

supp ly  w hich  m eans that a high quality  

standard  m ust be m aintained fo r all resources.

•  A qu ifers p ro v id e  storage fo r considerable 

vo lum es o f h igh  quality  w ater w hich requires 

little  tre a tm en t p rio r to  use, even fo r po tab le  

supp ly . T h e  loss o f this w idely  available low  

co st w a te r resou rce  w ould  requ ire  m ore 

expensive w a te r resource o p tions to  be 

developed . P rivate  po tab le  supplies, 

in d ep en d e n t o f the  public system , are also 

w idely  used. Exam ples o f usage can be 

fo u n d  in hosp ita ls  and in bo ttlin g  and

fo o d  p rocessing .

•  G ro u n d w a te r provides the baseflow  o f m any 

surface w ate r system s. Som e o f these are used 

fo r po tab le , industrial and agricultural supplies 

as w ell as fo r fishing and o th e r recreational uses. 

F o r these reasons and o thers of general am enity 

and conservation , the quality  o f the baseflow  is

critical. Hence the protection  of g roundw ater 

resources in such areas is an im portant aspect of 

sustaining surface w ater quality.

STATUTORY QUALITY OBJECTIVES 
FOR GROUNDWATER
T he W ater Resources A ct 1991 establishes a 

fram ew ork fo r quality  objectives which applies to 

all controlled waters. T his fram ew ork includes a 

system for classifying w ater quality  and for the 

Secretary o f State to  set S tatu tory  W ater Q uality  

Objectives (SW Q O s) w hich require tha t specific 

targets for w ater quality  should be achieved and 

maintained. T he N R A  m ust achieve this through 

exercising its pow ers under the W ater Resources 

A ct 1991, including the use o f pow ers granted by 

Regulations. P rotection  policies are one means by  

which these requirem ents can be met. W ith the 

publication o f this policy the N R A  intends to  

influence the activities o f o ther relevant 

organisations, such as P lanning A uthorities, to 

support the achievem ent of these objectives.

It is in tended that S tatu tory  W ater Q uality  

O bjectives fo r groundw aters should be established 

after those fo r rivers. The principal general use for 

groundw ater is for w ater supply and, the quality  of 

g roundw ater is generally m uch better than the 

requirem ents fo r potable w aters under the E C  

Directive on the Q uality  of W ater Intended for 

H um an C onsum ption  (80/778/E E C ), as 

im plem ented and extended by the W ater Supply 

(W ater Q uality ) R egulations 1989. It is the sta tu tory  

duty of the N R A  to  achieve and m aintain SW Q O s 

for g roundw ater. In setting appropriate  standards it 

will be necessary to  take in to  consideration SW Q O s 

for surface w aters, and the use to  be made o f 

groundw aters. D ue regard will be taken of those 

groundw aters w here natural w ater quality

The top of o public supply borehole
Courtesy Severn Jrent Wcta

6



Figure 1
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fails -  o r is likely to  fail -  the standards which are 

set, o r w here historical long-term  pollution from  

num erous sources has led to  a deterioration  in 

quality (see Policy Statem ent D7).

In anticipation of Regulations being made by the 

Secretary of State enforcing SW Q O s for 

g roundw ater and in com pliance w ith its general 

duties to  m onito r contro lled  w aters, the A u thority  

will be developing and extending its existing 

groundw ater m onitoring netw orks. These netw orks 

will com plem ent those w hich exist for m onitoring 

groundw ater levels.

RELATIONSHIP TO SURFACE WATER 
RESOURCE PROTECTION
Surface waters and groundw aters are closely 

integrated in the w ater cycle. Figure 1 show s how  

groundw ater, rivers and different land uses can be 

related. Policies to  p ro tect g roundw ater tend to 

direct activities to  areas w here the soils and strata 

are less perm eable. H ere run-o ff can be greater and 

more im mediate and the activities may, therefore, 

pose a threat to  surface waters. Better con tro l of 

discharges to  soakaw ays may increase dem and for 

surface w ater discharge facilities. The E C  

Ministerial D eclaration on G roundw ater 

(N ovem ber 1991) em phasised the need for an 

integrated approach for the m anagem ent of both 

surface w aters and groundw aters.

W here surface w aters are naturally  (or as a 

consequence of the effects of abstraction) influent to  

groundw ater, the surface w ater catchm ent upstream

of that po in t needs to  be considered as part of the 

groundw ater catchm ent for resource protection 

purposes. C onversely , ensuring th e  protection of 

groundw ater can be critical in b o th  the quantity  and 

quality  of baseflow  to  w atercourses. Hence the 

m aintenance o f S W Q O s for surface waters m ay be 

dependent on  the achievem ent o f w ater quality 

objectives fo r g roundw aters.

In o rd e r to harm onise policies on  w ater resource 

protection , the N R A ’s practices fo r surface w ater 

pro tection , including catchm ent m onitoring, 

catchm ent surveys and site audits are in the process 

of being reviewed and standardised to  complement 

this docum ent.

RELATIONSHIP TO LAND USE PLANNING
D evelopm ent and use of land is the o n e  consistent 

elem ent in the list of potential threats to  the quality  

of g roundw ater; land use planning policies and 

procedures, therefore, play a significant role in 

effective g roundw ater pro tection .

The process begins at the developm ent plan level. 

The Regional Planning G uidance procedures now  in 

force provide an obvious rou te  for appropriate 

policies to  be incorporated  w hich will have an 

im pact on  the w hole of the developm ent planning 

process. T he Planning Policy G uidance D ocum ent 

PPG  12 (February  1992) draw s particular attention 

to  the p ro tection  o f g roundw ater as a relevant and 

im portan t environm ental objective. Local Plans, 

particularly  the m ineral and waste plans, are also 

very relevant to  g roundw ater p ro tection  issues. The

Diagrammatic 
representation of the 
Water Cycle showing 
groundwater and 
surface water 
relationships and 
groundwater 
pollution risks



N R A  w ill be inco rp o ra tin g  g roundw ater p ro tec tion  

objectives in to  its o w n  m odel p lanning policies fo r 

Local P lann ing  A u tho rities  to  consider as pa rt of 

the  d ev e lopm en t p lann ing  process.

AWARENESS OF 
GROUNDWATER PROTECTION
B ecause g ro u n d w a te r resources are “o u t o f s ig h t” 

there  is alw ays th e  risk  th a t they will be to o  m uch 

“o u t o f m in d ” w hen land use m anagem ent decisions 

are m ade. B o th  w ith in  and outside the  field of w ater 

and en v iro n m en t specialists, there is a lack of 

aw areness o f th e  im portance  of g roundw ater 

p ro tec tio n . Pub lic ity  and education  ab o u t the risks 

and th e  m eans o f overcom ing  them  are, therefore , 

an essential p a rt o f a national policy  for 

g ro u n d w a te r p ro tec tion .

OBJECTIVES OF THE GROUNDWATER 
PROTECTION POLICY
T he policy sets out how  the N R A  will m eet its 

statutory responsibilities fo r the p ro tection  and 

conservation of g roundw ater resources.

In particular it aims to:

•  ensure that all risks to  g roundw ater resources, 

point source and diffuse, are dealt w ith  in a 

com m on fram ew ork;

•  p rovide a com m on basis fo r decisions affecting 

groundw ater resources w ith in  and betw een

its regions;

•  encourage com patib ility  o f approach 

betw een the N R A  and o th e r bodies w ith 

s ta tu to ry  responsibilities fo r the protection  

of g roundw ater.

APPROACH TO GROUNDWATER 
PROTECTION DECISIONS
The N R A  recognises that there are m any factors 

affecting the risk o f g roundw ater contam ination  at 

any location. These will vary according to  the type 

of activity proposed  and the  vulnerability  of the 

underlying groundw ater to  pollu tion  from  the 

surface. In considering the risks in any given 

situation there needs to be a professional assessment 

of the local circum stances before any decision is 

made. C onsideration  m ust also be given to  the 

balancing of interests in the  w ater environm ent as 

well as in a w ider context. T herefore the policies 

and principles ou tlined  here are seen as a fram ew ork 

for decision m aking and are not necessarily 

prescriptive in any individual circum stance.

NRA officer 
discussing farm 

waste management 
plans w ith  a farmer

Pulverised fuel ash 
from power stations 
is deposited in sand 

and gravel 
excavations in the 

Trent valley



3. POWERS AND RESPONSIBILITIES designated substances are listed in Appendix 1 of 

FOR GROUNDWATER PROTECTION this docum ent.

The N R A  has a d u ty  to  maintain and pro tect the 

quality and yield of g roundw ater resources for 

abstracted and indirect uses. It does this by using its 

ow n pow ers (Table 1) and through sta tu to ry  and 

non sta tu to ry  consu lta tion  w ith o ther regulatory 

agencies. There are o ther bodies responsible for 

aspects o f groundw ater protection  in England and 

Wales. These are listed in Table 2.

The U K  legislation relating to  groundw ater 

p rotection im plem ents the E C  D irective on the 

Protection of G roundw ater A gainst Pollution 

Caused by C ertain D angerous Substances 

(80/68/E E C ) in w hich pollu tion  is defined as “ the 

discharge by man, directly  o r indirectly, of 

substances o r energy into groundw ater, the results 

of which are such as to  endanger hum an health or 

w ater supplies, harm  living resources and the 

aquatic ecosystem  o r interfere w ith o ther legitimate 

uses of w ate r”. T he D epartm ent o f the 

E nvironm ent/W elsh Office, in C irculars 4/82 and 

20/90, state that any discharge containing certain 

specific substances (A ppendix 1) in such quantity  as 

to  require a significant difference in the degree of 

treatm ent in the receiving w ater before use should 

be regarded as falling w ithin the scope of the 

Directive. T he main legislative provisions 

im plem enting the protection of g roundw ater in 

England and Wales are outlined below . T hey are 

show n together w ith o ther U K  and European 

legislation in Tables 1 and 2.

EC DIRECTIVE ON THE PROTECTION OF 
GROUNDWATER CAUSED BY CERTAIN 
DANGEROUS SUBSTANCES (8 0 /6 8 /E E C )
T his D irective prohibits the direct o r  indirect dis­

charge into g roundw ater of List I substances and 

limits discharges of List II substances, unless p rio r 

investigation can establish that pollu tion  of 

g roundw ater will not occur, o r unless the 

groundw ater is perm anently unsuitable for o ther 

uses. In England and W ales it is cu rren tly  

im plem ented by  the C on tro l of Pollu tion  A ct 1974, 

the E nvironm ental Protection A ct 1990 (which will 

eventually com pletely supersede the C o n tro l of 

Pollution Act), the W ater Resources A ct 1991 and 

the T ow n & C o un try  Planning Acts. T he

T he classification o f  substances into Lists I and II is 

dependen t on  the ir intrinsic characteristics. A 

national schem e o f classification has been d raw n  up  

by G overnm en t w ho have designated the N R A  as 

the responsible body  for determ ining w hether a 

specific substance falls into either of the lists fo r the 

purposes o f the G roundw ater Directive.

CONTROL OF POLLUTION ACT, 1974
Part I deals w ith the disposal o f waste to land. T he 

A ct is adm inistered by  the W aste Regulation 

A uthorities (D istric t C ouncils in Wales and the 

form er M etropolitan  C o u n ty  areas and Shire 

C o u n ty  C ouncils in England). T he NRA is a 

sta tu to ry  consultee of each W aste Regulation 

A utho rity  (W R A ) and may object to  the Secretary 

of State if a W RA  proposes to  issue a licence to  

handle w aste o r operate  a waste disposal site w hich 

does not com ply w ith its requirem ents to pro tect 

the w ater environm ent.

ENVIRONMENTAL PROTECTION ACT 1990
Part I o f the E nvironm ental P ro tection  Act 1990 

relates to  the application of Integrated Pollution 

C o n tro l to  those industries designated on the basis 

o f the prescribed substances list. Part I is enforced 

by H M  Inspectorate of Pollution (H M IP). 

A uthorisations by H M IP  may not be granted if the 

N R A  considers that any S tatu tory  W ater Q uality  

O bjective will be breached and the N R A  may 

require, under Section 28(3) of the A ct, that H M IP  

include conditions (in relation to  releases to 

contro lled  w aters) in such authorisations. H M IP  

m ay, how ever, include conditions w hich are m ore 

onerous than those notified by the N R A .

The haphazard 
storage of chemical 
drums can lead to 
groundwater 
pollution
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P art II o f th is A ct, w hen  fully im plem ented, will 

supersede  th e  prov isions o f P art I of the C o n tro l of 

P o llu tio n  A ct 1974. W aste m anagem ent will be 

co n tro lled  by  W aste R egulation  A uthorities 

th ro u g h  the  g ran ting  of W aste M anagem ent 

L icences. T hese licences w ill rem ain in force until 

such tim e as the ir su rren d e r is accepted. T he N R A  

is a s ta tu to ry  consu ltee  over bo th  the  issue and 

su rren d e r o f licences w ith  sim ilar pow ers of 

rep resen ta tio n  to  th e  S ecretary  of State as under the 

C o n tro l o f P o llu tion  A ct.

WATER RESOURCES ACT 1991
T h e N R A  has pow ers to  con tro l the  d irect and 

ind irec t d ischarge o f th e  m ajority  o f trade and all 

sew age effluent in to  con tro lled  w aters under Part 

III o f the  W ater R esources A ct 1991. A  discharge 

o ccu rrin g  as a result o f a w aste disposal site licence 

issued u n d e r  Part I o f the C o n tro l o f Po llu tion  A ct 

1974 (o r P art II o f the  E nv ironm ental P ro tection  

A ct 1990 w hen  im plem ented) may obviate the need 

fo r a fu r th e r consen t.

Sections 92, 93 and 94 o f  the  A ct give additional 

p reven ta tive  pow ers to  th e  N R A  by R egulation. 

R egulations m ade u n d e r Section 92 relate to  specific 

activities and are being  progressively  draw n up. The 

C o n tro l o f P o llu tion  (Silage, S lurry  and A gricultural 

Fuel O il) R egulations w ere the first of these, 

a lthough  th ey  w ere m ade under the W ater A ct 1989. 

T h ey  are enforced  by th e  N R A . T hey  set ou t 

m in im um  standards fo r silage, slu rry  and 

ag ricu ltu ra l fuel oil installations in England and 

W ales. P ow ers u n d e r Sections 93 and 94 relate to  

w ate r p ro tec tio n  zones and are described m ore fully 

in Section G  o f th is docum ent.

T h e  W ate r R esources A ct 1991 consolidates all the 

p rov isions o f the W ate r R esources A ct 1963 in 

respect o f th e  co n tro l o f abstraction  from  

g ro u n d w ate r. T he dew atering  o f mines, quarries and 

eng ineering  w orks are exem pt from  contro l. 

H o w ev er, discharges from  these activities require 

consen ts u n d e r th e  A ct from  the N R A  unless a 

m ine is abandoned . D om estic abstractions fo r the 

use o f single households are also exem pt.

WATER INDUSTRY ACT 1991
T he Private W ater Supplies R egulations 1991 made 

under the W ater Industry  A ct 1991 cover the 

m onitoring and enforcem ent of quality  standards in 

w ater used fo r private supply . Because m ost of these 

are exempt from  contro l under the W ater Resources 

A ct 1991 the private supply  registers, w hen set up 

by  local authorities, will provide a m ore 

com prehensive list of small g roundw ater sources 

(Circular 24/91 (D O E ), 68/91 (W elsh Office)). 

Results from  m onitoring will also indicate situations 

w here im proved resource p ro tection  is required. 

W here contam ination is found  the N R A  should be 

informed so that potential sources of pollu tion  can 

be investigated.

TOWN AND COUNTRY P U N N IN G  ACT 1 9 9 0 / 
THE PLANNING AND COMPENSATION A G  1991
Many developm ents may pose a direct o r indirect 

threat to  groundw ater resources. W here planning 

permission is required (eg chemical stores, residential 

development, mineral extraction, industrial 

developm ent) often the only con tro l is by means of 

conditions on  the perm ission docum ent, an 

obligation (agreement o r undertaking) under Section 

106 of the Act, o r by  refusal o f perm ission. It is, 

therefore, im portant to  recognise developm ents that 

may be a potential risk to  groundw ater.

The spreading of farm waste onto grassland
Courtesy Severn Irent Water
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The latter Act introduces a “p lan-led” system  for 

T ow n and C o u n try  Planning fo r the first time. 

Regional guidance is issued by the D epartm ent of 

the E nvironm ent. S tructure Plans, M ineral Local 

Plans and W aste Local Plans are prepared by 

C oun ty  C ouncils and o ther Local Plans produced 

by D istrict C ouncils. T he concepts detailed in this 

docum ent are highly relevant fo r inclusion in these 

m ore strategic docum ents w hich can influence the 

locations of individual developm ents.

The N R A  is a sta tu tory  consultee on developm ent 

plans and many aspects of developm ent control. In

the case of plans, the N R A ’s views m ust be 

considered unless the Planning A utho rity  can justify 

w hy its requirem ents are n o t to be included. T he 

N R A  is also a sta tu to ry  consultee on  Environm ental 

A ssessments w hen these arc required.

G uidance to  Planning A uthorities is given by 

G overnm ent in the form  o f M inerals Planning and 

Planning Policy G uidance N otes. R ecent issues (eg 

M PG  9 and PPG  12) em phasise the environm ental 

im portance o f planning decisions and refer 

specifically to  the  need to  ensure th a t groundw aters 

are adequately protected .

The lining of a new landfill 
on the Chalk with an 

artificial membrane in 
order to protect 

groundwater
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Table 1

Groundwater 
protection legislation 
directly implemented 

by the National 
Rivers Authority

ORIGIN LEGISLATION NRA ROLE

European EC Groundwater Directive (80/68/EEC) Competent authority in association with Waste Regulation Authorities 
and Mineral Planning Authorities

EC Directive on Diffuse Pollution by Nitrates 
(91/676/EEC)

Direction to monitor,
Identification of vulnerable zones

UK Water Industry Act 1991 (s.71 (1)) Powers to control waste of water resources by artesian overflow

Water Resources Act 1991 (s.24) Powers to control by licence most types of abstraction

Water Resources Act 1991 (s.30) Powers to protect groundwater resources during dewatering

Water Resources Act 1991 (s.83) Provides for definition of Water Quality Objectives for 
controlled waters

Water Resources Act 1991 (s.88) Powers to control discharges to controlled waters

Water Resources Act 1991 (s.92) Powers under regulations to require pollution prevention measures to 
betaken

Water Resources Act 1991 (s.93) Provision for statutory water protection zones

Water Resources Acl 1991 (s.94) Provision for Nitrate Sensitive Areas (which may be used to implement 
the EC Nitrate Directive)

Water Resources Act 1991 (s.l 61) Powers to take remedial action to prevent pollution occurring 
or continuing

Water Resources Act 1991 (s.l 99) Powers to preserve and protect groundwater during mineral 
exploration

Control of Pollution (Silage, Slurry & 
Agricultural Fuel Oil) Regulations

Powers to ensure high standards on all new and enlarged installations 
for silage, slurry and fuel oil to minimise the risk of pollution

Sand and gravel 
extraction in River 

Terrace deposits
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AGENCY AREA OF RESPONSIBILITY RELEVANT LEGISLATION LOCUS OF NRA
Department 
of the
Environment

Sponsoring ministry of NRA Water Resources Act 1991 Direct Liaison
Making of regulations and directions under 
the Water Resources Act 1991

Water Resources Act 1991 Direct Liaison

Determination of appeals on licences to 
abstract from, and consents to discharge 
to, groundwater

Water Resources Act 1991 Regulating Body

Determination of appeals on 
waste management licences

Control of Pollution Ad, Port 1/ 
Environmental Protection Act 1990

Statutory Consultee

Determination of planning appeals Town & Country Planning Acts Statutory Consultee
EC Groundwater Directive 80/68/EEC Competent Authority 

with others
EC Nitrate Directive 91/676/EEC Competent Authority
Mineral Extraction policy, Land Use 
Planning Policies and legislation

Town & country Planning Acts 
and related Regulations

Consultee

 ̂AftijtlMinjliAlJ 1 MM J DsJis.,Loniaminaiea Lana roiicy Direct Liaison
Waste Management policy Direct Liaison

Her Majesty's 
Inspectorate 
of Pollution

Discharge to groundwater 
from prescribed processes

Environmental Protection Act 1990 Direct Liaison

Prevention of land contamination 
from certain substances

Environmental Protection Act 1990 No formal contact

Discharge of radioactive 
substances to groundwater

Radioactive Substances Act 1960 No formal contact

Ministry
of
Agriculture

Nitrate Sensitive Areas Water Resources Act 1991 Direct Liaison
Control of Pesticide Regulations Food and Environmental 

Protection Act 1985 S.l. 15101986
Consultee

Code of Good Agricultural Practice Water Resources Act 1991 Consultee
Natural Mineral Water Regulations S.l. 1985 No. 71 No formal contact

English County 
Councils, 
Metropolitan 
Borough Councils, 
Welsh District 
Councils

Waste Disposal Regulation, 
Waste Disposal Plans

Control of Pollution Act 1974 
Town & Country Planning Acts, 
Environmental Protection Act 1990

Statutory
Consultee

Competent Authority for waste to land and 
redevelopment of contaminated land

EC Groundwater Directive 
(80/68/EEC)

None

County Councils, 
Metropolitan 
Borough Councils, 
National Parks 
Authorities

Development control over mineral extraction Town & Country Planning Act 1990 Statutory Consultee

District Council 
and Unitary 
Authorities

Development planning Town & Country Planning Act 1990 Statutory Consultee

Storage of Hazardous Substances Planning (Hazardous 
Substances) Act 1990

Statutory Consultee for 
new consents

Competent Authority for drawing up Registers 
of Contaminated Land

Environmental Protection Act 1990 Direct Contact

Competent Authority EC Mineral Water Directive (80/777) No formal contact
Private water supply register /monitoring Private Water Supply Regulations Advisory contort

Local and Regional 
Regional Planning 
Authorities

Forward Planning Policies Local, Structure and 
Subject Plans (Minerals/Waste Disposal)

Town & Country Planning Acts 1990 
(Planning & Compensation) 1991

Statutory Consultee

National Park 
Authorities

Development control 
Local and Structure Plans

Town & Country Planning Acts 
National Parks Acts

Statutory Consultee

English Nature and 
and Countryside 
Commission 
for Wales

Consultee on issue of licences to abstract 
and consents to discharge with 
conservation implications

Water Resources Act 1991 Direct Contort

Table 2

Bodies w ith  
responsibility for 
aspects of 
groundwater 
protection in England 
and Wales
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The operation of a 
chemical works can 

pose a significant 
risk to groundwater

The possibility of 
accidental spillage on 

transport systems 
must be considered in 

planning new routes

4. CONCEPTS OF VULNERABILITY 
AND RISK

W herever g ro u n d w a te r is p resen t there  is the 

po ten tia l fo r it to  be affected by hum an  activity N o  

soil o r rock  is com pletely  im perm eable, no  po llu tan t 

com pletely  im m obile. T he concep t o f g roundw ater 

vu lnerab ility  recognises that risks 

o f  po llu tion  from  a given activ ity  are greater in 

certain  hydro log ica l, geological and soil situations 

th an  o thers.

M any hum an  activities p resent a po ten tia l h a z a rd  to  

g roundw ater. In  try in g  to assess the  level o f risk  of 

con tam ina tion  from  any given activity  in o rd e r to  

m ake judgem ents a b o u t its acceptability , it is 

necessary to  assess th e  total ex p o su re  o f the 

g ro u n d w ate r system  to  that hazard . E xposure of 

g ro u n d w ate r to  hazard  may be m itigated by 

preven tative m easures (such as b u n d ing  of storage 

tanks, lin ing o f landfills o r b y  specific m anagem ent 

practices). H o w ev er, in m ost cases, a significant 

elem ent o f the  to ta l exposure to  hazard  will depend 

on  the natu ra l geological and soil conditions. These 

define the  v u ln e ra b ility , th a t is th e  susceptability  of 

the  g ro u n d w ate r to  po llu tion .

V u ln e ra b ili ty  depends upon  the natural

characteristics o f a site and is assessed on the 

physical, chem ical and biological p roperties o f the 

soil and rocks beneath  the site w hich con tro l 

th e  ease w ith  w hich  an unp ro tec ted  hazard  can 

affect g roundw ater.

R isk  arises w hen  an activ ity  is p ro p o sed  at a given 

location . R isk is assessed b y  tak ing  accoun t o f the 

natu re  o f the  h azard , the natu ra l vu lnerab ility  of 

th e  g ro u n d w a te r and  the scale o f p reventative 

m easures p ro p o sed .

V u ln erab ility  o f G ro u n d w a te r  T he factors which 

together define the vulnerability of g roundw ater 

resources to  a given pollu tant o r activity are the:

•  presence and nature o f overlying soil;

•  presence and nature of D rift;

•  nature of strata;

•  depth  o f unsaturated zone.

A ny o r all o f these factors can be relevant in 

assessing a specific risk to g roundw ater resources. 

C riteria  have been developed based on soil, 

geological and hydrogeological characteristics to 

identify vulnerability in each of the above factors. 

T he vulnerability o f g roundw ater resources at any 

location can be inferred from  know n nearby 

circum stances and can be m apped w ith varying 

precision depending on the availability of relevant 

data. H ow ever, it can only be established w ith 

confidence by direct site investigation.

T he above factors define the vulnerability  o f all 

underg round  w aters, w hether they are exploited or 

not. Both E uropean and national legislation require 

that all g roundw ater should be afforded protection , 

regardless o f w hether, o r how , it is curren tly  used. 

Since these measures relate to  the w hole o f the 

g roundw ater resource they are referred to  as 

G ro u n d w a te r  R esource P ro tec tio n . T he concepts 

are fu rther described in Section 5.

A d istinction  needs to  be made betw een the general 

protection  o f the g roundw ater resou rce  and the 

specific p ro tection  which m ay be appropriate for 

individual sources. T he abstraction of groundw ater 

modifies the natural flow regim e in the aquifer. 

D epending upon the am ount o f data available on 

the aquifer, it is possible to  define the source 

catchm ent area. This is the area o f land needed to 

sustain the groundw ater abstraction by natural 

recharge. These considerations lead to  the separate 

definition o f G ro u n d w a te r  S ource P ro tec tio n  

zones, w hich is discussed in Section 6. Source 

P rotection  Zones are to  be regarded as 

additional to  the general consideration  of overall 

resource protection .
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5. DESCRIPTION OF VULNERABILITY pollu tants and liquid discharges will percolate 

OF GROUNDWATER RESOURCES rapidly th rough  them . Three sub-classes

are recognised:

In this section the vulnerability o f groundw ater 

resources is described in term s of the four variables 

which have been listed above: presence and nature 

of overlying soil; presence and nature of drift; 

nature o f strata; depth  of unsaturated  zone.

PRESENCE AND NATURE OF OVERLYING SOIL
Risk o f pollu tion  by activities such as spreading of 

sludges and m anures and from  m any types of 

diffuse pollu tion  depends upon  the attenuating 

characteristics o f the soil. F o r this purpose the soil is 

taken to  be the w eathered zone affected by living 

organism s and undergoing seasonal change in 

m oisture, tem perature and gaseous com position. In 

the U K  it may be up to  tw o m etres in depth. 

Variations in soil vulnerability can be recognised on 

the basis of the physical properties of the soil, which 

affect the dow nw ard  passage of water, and on the 

ability o f the soil to  attenuate three types of 

pollutant:

•  diffuse source pollutants w hich under certain 

circum stances can be retained in the soil layer 

(eg pesticides);

•  diffuse source pollutants which can readily 

pass through the soil layer (eg nitrate);

•  liquids (eg from  slurries and manures).

T he Soil Survey and Land Research C entre have 

developed a three-fold classification of soil types for 

the  N R A  that is based on physical soil properties. 

The physical properties include soil texture, 

structure, soil w ater regime and the presence of 

distinctive layers, such as raw peaty topsoil and rock 

o r gravel at shallow  depth. T he variety of soils and 

possible pollu tants is wide and classification is 

necessarily generalised. This means that individual 

circum stances will require m ore detailed evaluation. 

A ppendix 2 gives examples of soil series w hich fall 

in to  the three soil vulnerability classes described 

below.

Soils of H ig h  L eaching  P o ten tia l, H:

These soils have little ability to  attenuate diffuse 

source pollutants. N on-adsorbed  diffuse source

H I  soils which readily transm it liquid discharges 

because they are either shallow , or susceptible 

to  rapid by-pass flow d irectly  to rock, gravel o r 

groundw ater;

H 2 deep, perm eable coarse textured  soils w hich 

readily transm it a wide range of pollutants 

because o f their rapid drainage and low  

attenuation  potential;

H 3 coarse textured o r  m oderately  shallow soils 

w hich readily transm it non-adsorbed 

pollu tants and liquid discharges but w hich have 

som e ability to  attenuate adsorbed pollu tan ts 

because of their large organic matter o r  clay 

content.

Soils of In te rm e d ia te  L each ing  Poten tia l, I:

These are soils w hich have a m oderate ability to  

attenuate diffuse source po llu tants o r in w hich it is 

possible that som e non-adsorbed  diffuse source 

pollutants and liquid discharges could  penetrate the 

soil layer. T w o subdivisions are recognised on the 

vulnerability maps:

11 soils w hich can possibly transm it a wide range 

of pollutants; and

12 soils which can possibly transm it non- o r 

weakly adsorbed pollu tan ts and liquid
. . .  .  . . . .  The injection of

discharges, but w hich are unlikely  to transm it . .
sewage sludge

adsorbed pollu tants. into grasslond
Courtesy Severn Jrent Water
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Soils o f L ow  L e a c h in g  P o te n tia l, L:

T hese  are soils in w hich  po llu tan ts are unlikely  to  

p enetra te  th e  soil layer because w ater m ovem ent is 

largely h o rizo n ta l o r  w hich  have a large ability  to  

a ttenua te  d iffuse source pollu tan ts. G enerally , these 

are likely to  be soils w ith  a high clay conten t. It 

m ust be recognised  th a t run -o ff from  these soils 

m ay co n tr ib u te  to  g ro u n d w ate r recharge elsew here 

in th e  ca tchm ent.

Large diameter 
sewer being 

constructed at depth
Courtesy Severn Trent Water

T h e natu re  o f th e  overly ing  soil need no t be 

considered  w here  the  soil layer has been rem oved 

(eg landfill, q u arry ing ). F o r the purposes o f the 

g ro u n d w a te r vu lnerab ility  m aps the  soils overlying 

M in o r and  N o n -A q u ife rs  have n o t been 

d ifferen tia ted .

PRESENCE AND NATURE OF DRIFT
In m any areas D rif t deposits are presen t overlying 

th e  solid geology . T hese  deposits are variable 

vertically  and  h o rizo n ta lly  in b o th  thickness and 

litho logy . W here  the  D rif t is o f substantial thickness 

and o f low  perm eab ility  it can provide an effective 

ba rrie r to  surface p o llu tan t m igration. It is relevant 

to  th e  assessm ent o f vulnerability , b u t in all cases 

investigations are necessary to  assess the local 

characteristics o f  the  D rift deposits because detailed 

m apping  has seldom  been carried ou t. Perm eable 

d rif t is classified as a M inor A quifer except w here it 

occurs in p ro b ab le  hydrau lic  co n tinu ity  w ith a 

M ajo r A q u ife r (defined below ). In such cases it is 

regarded as p a rt o f th e  underly ing  M ajor A quifer 

unless specific stud ies prove o therw ise.

NATURE OF STRATA
G eological s tra ta  w hich  contain  g roundw ater in 

exp lo itab le  q uan tities  are called aqu ife rs, w hereas 

rocks w hich  are largely im perm eable and w hich do 

n o t readily  tran sm it w ater are called n o n -aq u ife rs . 

A quifers vary  in th e ir  general and hydraulic 

characteristics (fissured , fissu re-porous and porous) 

and  in th e  u n sa tu ra ted  zone this variation 

determ ines th e  vu lnerab ility  of the  g roundw ater to  

p o llu tion . T h e  d is trib u tio n  o f the  o u tc ro p  of 

aquifers and  non-aqu ifers over E ngland and W ales 

is app rox im ate ly  half and half.

A ll g ro u n d w ate rs  are contro lled  w aters, b u t it is 

conven ien t to  subdiv ide perm eable strata in to  the 

categories o f  M ajo r A quifers and M inor A quifers, 

th e  fo rm er having generally less capacity  for 

a ttenua ting  con tam inated  recharge en tering  at their

surface. T his division is to  a considerable extent also 

co-incident w ith the ir w ater resource potential.

Major A quifers: T hese are highly perm eable 

form ations usually w ith  a know n o r probable 

presence o f significant fracturing. T hey may be 

highly productive and able to  suppo rt large 

abstractions for public supply and o ther purposes.

M inor A quifers: T hese can be fractured or 

potentially fractured  rocks w hich do  no t have a high 

primary perm eability , o r o ther form ations of 

variable perm eability . A lthough these aquifers will 

seldom produce large quantities of w ater for 

abstractions, they are im portant bo th  fo r local 

supplies and in supplying base flow  for rivers. In 

certain local circum stances m inor aquifers can be 

highly vulnerable to  pollution.

N on-A quifers: These are form ations w ith negligible 

perm eability that are generally regarded as no t 

containing g roundw ater in exploitable quantities. 

H ow ever, g roundw ater flow  th rough  such rocks, 

although im perceptible, does take place, and needs 

to be considered w hen assessing the risk associated 

with very slowly degrading pollutants.

For th e  purposes o f mapping, the aquifers are 

defined as they ou tc rop  at the land surface, but in 

many cases a M ajor A quifer will be present beneath 

M inor o r N on-A quifers. In certain locations N o n - 

Aquifers may be present as a thin covering layer o r 

even be totally  rem oved by quarrying. In  these 

situations the vulnerability  of the groundw ater will 

be related  to  tha t of the underlying strata.

Rocks w ith the sam e geological classification can 

give rise to d ifferent g roundw ater vulnerability 

because o f differences in hydrogeology in different 

parts o f the coun try . A ppendix 3 gives the standard 

national classification produced by the N R A  on 

inform ation provided by the British Geological 

Survey, but this may be varied in detail from  region 

to region of the N R A  to  reflect local circum stances.

DEPTH OF UNSATURATED ZONE
T he unsaturated  zone is the part of the aquifer 

w hich  lies above the w ater table. It can play an 

im portan t role in bo th  attenuating the concentration  

o f pollu tants th rough  physical, chemical and 

biochem ical processes, and by acting as a delay 

m echanism . Travel times through the unsaturated
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zone can vary depending on the geology and the 

rainfall recharge. Fissures in the aquifer will allow  

faster m ovem ent w hilst rocks w here intergranular 

flow  is p redom inant m ay act as an im pedim ent to  a 

significant degree. Low  perm eability horizons, such 

as clay layers, can also play an im portan t part in 

inhibiting infiltration. In these latter cases a deep 

unsaturated  zone m ay help to p ro tect g roundw ater 

quality, w hilst in fissured lim estone strata for 

example, little benefit will be gained. F or non- 

degradable po llu tants the delay m echanism  may 

only  be effective in allow ing longer term  of 

rem edial action to  be developed. T he unsaturated 

zone in fissured aquifers can also act as a means of 

delaying and sm oothing ou t the effects of severe 

rainfall events. These w ould  otherw ise be reflected 

in higher surface w ater flows through  rapid spring 

discharge.

ASSESSING TOTAL VULNERABILITY
Figure 2 illustrates tw o situations of differing 

vulnerability. T he fissured lim estone aquifer w ith a 

perm eable soil cover, no drift and high w ater table 

is an example o f very high vulnerability, whereas 

the sand and gravel aquifer, overlain by low 

perm eability  clay drift and soil, is m uch less 

vulnerable. N o t all the above factors are relevant in 

all circum stances. F o r example the type  of soil is 

very im portan t in assessing risk from  diffuse 

pollution. It is not relevant w hen assessing risk 

from  most types of landfilling w hich takes place 

below  o r in the absence o f a soil layer. The different 

factors should only be considered w hen relevant. 

T heir cum ulative effect will give an assessm ent of 

the total vulnerability  of the resource.

VULNERABILITY MAPS
A full assessm ent of g roundw ater resource 

vulnerability  can only  be achieved by local studies 

w hich, in m any cases, will involve hydrogeological 

and soil investigations. H ow ever the N R A  

considers tha t it is valuable, especially in the context 

of strategic land use planning, to  take advantage of 

the existing geological and soil databases held by the 

BGS and SSLRC to  produce groundw ater 

vulnerability  maps o f England and Wales. T he 

availability o f these maps will also help to increase 

general public awareness of the location of the 

g roundw ater resources at risk.

T he maps are based upon  the geological and soil 

vulnerability  classification. Figure 3 show s the w ay 

in w hich the soil and geological elem ents combine 

to  give the various resource vulnerability  categories.

A national m ap at a scale o f 1:1,000,000 is included 

w ith  this docum ent. O n  this map the sub divisions 

o f the high vulnerability  soil class are not 

differentiated. T he presence of d rift is shown b u t 

because of local variability in perm eability and 

thickness it is no t possible to  illustrate reliably these 

differences w hich will need to be established on  the 

basis of detailed local know ledge o r investigation.

T he N R A  is p roducing vulnerability maps at a scale 

o f 1:100,000 in a three year program m e. These show  

the greater detail in soil classification. The maps do  

n o t show  the dep th  of th e  unsaturated  zone, 

because of its local variability bo th  seasonally and 

from  place to  place. In m any cases specific local 

inform ation on w ater table depth is available from  

the  N R A .

Figure 2
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illustrate
vulnerability
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Figure 3

Groundwater
vulnerability
classification

GEOLOGICAL CLASSES

Minor Aquifer

Non-Aquifer

SOIL CLASSES 
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Undifferentiated
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Leachate from a 
waste disposal 
site discharging 
via a spring to 
surface w ater

18



6. DEFINITION OF SOURCE 
PROTECTION ZONES

T he proxim ity  o f an activity to  a g roundw ater 

abstraction is one of the m ost im portan t factors in 

assessing the risk to  an existing groundw ater source. 

All sources, including springs, wells and boreholes, 

are liable to  contam ination  and need to  be 

protected.

T hree groundw ater S ource  P ro tec tio n  Zones 

are recognised:

•  Zone I (Inner Source P rotection)

•  Zone II (O u te r Source P rotection)

•  Zone III (Source C atchm ent).

T he orientation , shape and size of the zones are 

determ ined by the hydrogeological characteristics of 

the strata and the d irection  of groundw ater flow.

T he sources fo r which it is appropriate to define 

zones are those w hich are used for public supply, 

o th e r private potable supply  (including mineral 

and bottled  w ater) o r in com m ercial food and 

drink  production .

T he total num ber of g roundw ater abstractions in 

England and Wales is estim ated to  be in excess of 

100,000. T here are nearly 2,000 m ajor public supply 

sources and a larger num ber of licensed private 

sources. T he rem ainder are unlicensed sources used 

for private dom estic w ater supply. These will be 

listed in the private w ater registers to  be set up  by 

D istric t C ouncils and M etropolitan Boroughs.

ZONE I (INNER SOURCE PROTECTION)
This zone is located im m ediately adjacent to  the 

g roundw ater source. It is designed to  protect against 

the effects o f hum an activity w hich might have an 

im m ediate effect upon the source. T he area is 

defined by a 50-day travel tim e from  any point 

below  the w ater table to  the source and as a 

m inim um  o f 50 metres radius from  the source. This 

50-day travel tim e zone is based on  the time it takes 

for biological contam inants to decay. It is an 

established standard  used in m any o th e r countries. 

T he zone is n o t defined w here the aquifer is 

confined beneath substantial covering strata of very 

low  perm eability  since in such cases the cover will 

prevent infiltration.

In  situations w here there is a deep unsaturated zone 

o r  thick D rift cover, the  attenuating properties of 

th e  strata o r  the time o f travel to  the  water table 

m ay be sufficient to  preven t contam ination from  

m inor hazards. H ow ever, due to  the  uncertainties of 

unsaturated  flow  (for example the presence of 

fissuring) this has not been taken in to  account in 

defining the limits of Z one I.

T he land im m ediately adjacent to  th e  source and 

contro lled  by  the opera to r of the source is included 

w ith in  this zone. O pera ting  procedures designed to  

minim ise po llu tion  should be in force. The lack o f 

good housekeeping by  source ow ners/operators is 

one  of the com m onest sources of pollu tion  to  

groundw ater. The N R A  has set o u t best practice 

w hich source ow ners should  apply in this 

operational area.

ZONE II (OUTER SOURCE PROTECTION)
T his zone is larger than Z one I and is the area 

defined by a 400 day travel time from  any point 

below  the w ater table to  the  source. T h e  travel tim e 

is based upon  that required to provide delay and 

attenuation  o f slowly degrading pollutants. It is 

necessary to  define fu rther the O u te r  Source 

Protection  Z one in high storage aquifers such as 

sandstones to  be the larger of either th e  400 day 

travel isochron o r the recharge catchm ent area 

calculated using 25 per cent of the long  term 

abstraction rate (usually the  licensed rate) for the 

source. This will ensure an adequate Z one II in 

all situations.

T h is zone is no t generally defined fo r 

confined aquifers.

ZONE III (SOURCE CATCHMENT)
T his zone covers the com plete catchm ent area o f a 

g roundw ater source. All g roundw ater within it will 

eventually discharge to  the  source. I t is defined as an 

area needed to  support an abstraction from  long­

term  annual g roundw ater recharge (effective 

rainfall). F o r wells and boreholes the area will be 

defined on the authorised abstraction rate whilst, 

fo r springs, it will be defined by the best known 

value of average annual to tal discharge. In areas 

w here the aquifer is confined beneath im perm eable 

cover, the source catchm ent may be som e distance 

from  the actual abstraction.

T he relationship betw een the three zones and the

Drilling rig engaged in 
borehole construction
Courtesy Severn frent Water
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Figure 4

Schematic diagrams 
of the relationships 

between source 
protection zones Borehole Borehole

CHALK SOURCE TRIASSIC SANDSTONE SOURCE

*  Borehole Spring

CONFINED SOURCE 
(Zones I and II not defined)

SPRING SOURCE

g ro u n d w a te r source is show n in F igure 4. T he 

d iagram  illustrates th e  variation in the relationsh ip  

o f th e  zones in fo u r situations. T hese are 

ab strac tions from  a low  effective p o ros ity  C halk  

aqu ifer, a h igh effective po rosity  Triassic sandstones 

aqu ifer, a confined aquifer and a spring. These 

situa tions sh o w  a range of possible re lationships and 

are necessarily  idealised cases. In reality, the size, 

shape and re la tionsh ip  of the zones w ill vary 

sign ifican tly  depend ing  on the soil, the  geology, the 

a m o u n t o f  recharge and the volum e o f w ater 

abstrac ted . It is un likely  that any tw o  abstractions 

w ill have the  sam e shaped zones bu t the b road  

differences indicated  in the d iagram  will still hold 

tru e . F o r  exam ple the  catchm ent area fo r a given 

abstrac tio n  will be greater if effective rainfall is less. 

T h e  area d raw n  on by  a pum ping  boreho le  in an 

aqu ifer w ith  relatively low  effective p o ro s ity  o r 

sto rage, like th e  C halk , is g reater (and the travel 

tim es faster) than  in an aquifer w ith  h igher storage 

capacity  like th e  Triassic sandstones. T his will have 

the  effect th a t in a sandstone aquifer Z one II is 

likely to  be significantly  sm aller than  Z one III 

w hereas in a C halk  aquifer the  areas will be 

m ore  com parab le .

T h e  area o f Z one III will largely depend  on  the 

vo lum e abstracted  and the effective rainfall. It will 

vary  fro m  tens to  a few  thousands o f hectares. T he 

shape will be variable as ou tlined  above. T he o u te r

edge o f Zone III will be a few kilom etres from  an 

average source in the Triassic sandstones bu t will 

be significantly greater than this for a large borehole 

in th e  C halk situated in the drier eastern part of 

the country .

DEFINING SOURCE PROTECTION ZONES
The N R A  has developed a m ethodology  to  define 

Source Protection Zones using steady-state 

g roundw ater m odels w hich are readily available. 

T he m ethodology will be published and open fo r 

technical evaluation. The N R A  will be w illing to  

consider any technically valid m ethod fo r defining 

Source Protection Zones in any particular case. 

Z ones will be prepared and m ade public using the 

best inform ation available at the tim e o f drafting. 

T he N R A  recognises that any m ethod is lim ited by 

the sufficiency o f the data on  the aquifer and its 

hydraulic characteristics. It is, therefore, willing to  

consider the redefinition o f zone boundaries in the 

light o f additional investigations carried o u t p rio r to 

particular developm ents o r  land use changes. In 

addition , it m ust be appreciated that, especially in 

heavily used aquifers, p ro tection  zones boundaries 

fo r one  source m ay vary as a consequence of the 

hydraulic im pacts of a new  o r  changed abstraction 

in th e  vicinity. Source P rotection  Zones can 

therefore  rarely be regarded as definitive and will be 

subject to  regular reappraisal in the light o f new 

know ledge o r changed circum stances. F o r this
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reason the N R A  does no t p ropose to  publish 

definitive Source Protection  Z one maps in the same 

m anner as the vulnerability m aps, although maps at 

a sub-regional scale of the cu rren tly  defined zones 

for individual, o r groups of, sources will be made 

publically available. N R A  staff will also be able to 

advise on  current o r anticipated revisions.

The definition of an initial 750 zones, covering 

nearly half of the existing m ajor potable w ater 

sources in England and Wales, is expected to  be 

com pleted by A ugust 1993. T hereafter N R A  

regions will continue this program m e giving 

priority  to  those sites where proposals for 

developm ent arise. It will be som e years before 

zones have been defined for all sm aller sources 

which are no t perceived to  be subject to  cu rren t 

pollu tion  risks. There will be consultation on the

definition of the zones w ith the  source ow ners. 

W hen new  sources are developed the urgency to  

define zones will be determ ined by the vulnerability  

of the source and th e  potential im pact on any 

adjacent zones previously determ ined.

In heavily exploited aquifers, the  Source C atchm en t 

Zones o f adjacent sources will coalesce and m ay, in 

som e cases, occupy m ost, if not all, of the aquifer 

outcrop . O therw ise, outside the Source C atchm ent, 

the resource pro tec tion  concepts described in 

Section 5 will apply. In  m ost cases the protection 

criteria in the Source C atchm ent Z one and for 

vulnerable m ajor aquifers will be similar. This 

reflects bo th  the im portance of resource pro tection  

and the scope for periodic redefinition of the Source 

P rotection  Zones.

Collecting 
groundwater level 
and quality 
information from a 
datalogger
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7. GROUNDWATER PROTECTION 
POLICY STATEMENTS

G ro u n d w a te r  resources, b o th  in quality  and yield, 

are p u t at risk  by  a w ide  range o f hum an  activities. 

T hese can range fro m  specific p o in t sources of 

po ten tia l p o llu tio n  to  d iffuse po llu tion  spreading 

over a w ide area. T hese  activities are con tro llab le  to  

vary ing  degrees by  legislation, w hich is either 

opera ted  by  th e  N R A  o r by  o th e r bodies. T hey  may 

also be sub jec t to  guidelines and codes o f practice 

w hich will have vary ing  degrees o f s ta tu to ry  force.

T he fo llow ing  sections set ou t the  policy  objectives 

of th e  N R A  w ith  respect to  d ifferent types of th reat 

to  g ro u n d w a te r resources.

T he po licy  sta tem en ts are divided in to  eight:

A. C o n tro l o f g ro u n d w ate r abstractions;

B. P hysical d is tu rb an ce  of aquifers and 

g ro u n d w a te r flow ;

T he policy statem ents are supported  by 

“A cceptability M atrices”. These relate the activities 

to  Source P rotection  Zones and G roundw ater 

Resource V ulnerability. These apply  the concepts of 

vulnerability so that m ore stringent contro ls o r 

protection measures w ill be sought in situations of 

greatest risk.

Where the protection  of an existing use is 

im portant, then the Source P rotection  Zones are 

param ount and for th is reason these are show n in 

the upper part of the matrix.

The N R A  will seek to  achieve the objectives in the 

statements either through its ow n authorisations or 

by statutory and non-statu tory  consultation with 

other agencies. W here objectives cannot be met 

through existing provisions the N R A  may, in 

appropriate cases, seek additional powers; for 

example under Section 93 of the W ater Resources A ct 

1991, to  establish statu tory  w ater protection zones.

C . W aste d isposal to  land;

D. C o n tam in a ted  land;

E. D isposal o f liqu id  effluents,sludges and slurries 

to  land;

F. D ischarges to  u n d erg round  strata;

G . D iffuse p o llu tio n  of g roundw ater;

H . A d d itiona l activities o r  developm ents w hich 

p ose  a th rea t to  g roundw ater quality
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A. CONTROL OF GROUNDWATER ABSTRACTIONS

T he N R A  is responsible for the granting o f 

authorisations to abstract g roundw ater un d er the 

W ater Resources A ct 1991. T he grant of new  

authorisations should not detract from  the rights of 

existing authorised abstractors and abstraction from 

the groundw ater resource should be both 

sustainable and environm entally acceptable. These 

pow ers have existed in their presen t form  since the 

enactm ent of the W ater Resources A ct 1963. W ithin 

the scope of a policy for G roundw ater P rotection 

the N R A  m ust ensure that abstractions are managed 

to prevent:

•  the loss of fu ture w ater resources by 

over-abstraction;

•  dam age to  environm ental features w hich are 

dependent upon  the presence o r level o f the 

g roundw ater table, including the unacceptable 

depletion of river base flow$;

•  the deterioration  of g roundw ater quality.

A.1 The NRA w ill only authorise abstractions of 
groundwater within the scope of the Water Resources 
Act 1991 which w ill ensure that:

A) Total abstraction from any groundwater resource 
area does not exceed the long-term annual average 
rate of replenishment. . -  — ----------------

The N R A  wishes to ensure that g roundw ater levels 

are stable at an acceptable level in the long-term  and 

that g roundw ater resources are not depleted at rates 

that cannot be sustained by  recharge.

B) There is, in the view of the NRA, no 
unacceptable detriment to any watercourse 
or other environmental feature dependent 
upon groundwater.

T he need to  preserve groundw ater levels o r 

g roundw ater baseflow s to rivers for general 

environm ental benefit, or to m eet M inim um 

A cceptable Flow s o r S tatu tory  W ater Q uality  

O bjectives, will often  result in th e  practical limit on 

abstractions being less than the long term average 

rate of replenishm ent. In som e cases the op tim um  

use of w ater resources may be achieved by  artificial 

support o f rivers o r wetlands.

C) Any abstraction does not cause a deterioration of 
groundwater quality through the incursion of saline or 
polluted waters.

In the interests of the conservation  of water 

resources, and to m aintain com pliance w ith 

S tatu tory  W ater Q u a lity  O bjectives, the N R A  will 

n o t authorise abstractions if there is evidence that 

they  will unacceptably  in troduce saline w aters, from  

either the sea o r from  natural connate  waters, o r  

w ater from  existing po llu ted  surfaccwaters or 

g roundw aters, into an aquifer.

W here existing g roundw ater abstractions conflict 

w ith these policy  objectives the N R A  will not issue 

any new perm anent licences in the  relevant 

grouridw 'ater catchm ent and will take opportunities 

as they arise to  reduce authorised abstraction.



B. PHYSICAL DISTURBANCE OF AQUIFERS AND 
GROUNDWATER FLOW

T h e N R A  has an in te rest in the  range and in tensity  

o f activities w hich  physica lly  d is tu rb  aquifers and 

g ro u n d w ate r flow . In  som e cases there  is a 

consequen tia l effect o n  springs, stream flow , ponds 

and  w etlands.

T h e  N R A ’s p ow ers u n d e r  the  W ater R esources A ct 

1991 are lim ited to  the  c o n tro l of licensable 

ab strac tions (Section 32) and  to  a lim ited range o f 

o th e r  activities w hich  m ay d is tu rb  aquifers and 

affect g ro u n d w ate r flow  u n d e r  Sections 30 and 199. 

A ctiv ities w hich m ay affect g roundw ater and w hich 

are n o t covered by  th e  N R A ’s ow n  pow ers include:

•  all fo rm s o f  g ro u n d w a te r abstrac tion  outside 

those  con tro lled  by  abstraction  licences;

•  q u arry ing  and  gravel extraction  above and 

below  the w ate r table w hether w orked  w et, or 

d ry  b y  dew atering ;

•  m ining;

•  co n stru c tio n  o f  highw ays, railw ays, cuttings 

and tunnels;

•  landfill using  low  perm eability  m aterials and 

any  o th e r activities likely to  im pede 

g ro u n d w ate r flow ;

•  bo reh o le  c o n s tru c tio n  (and abandonm ent);

•  any  activ ity  w h ich  in terconnects naturally  

separate aquifers;

•  field drainage th a t in tercepts recharge w ater.

T h e  N R A  recognises th e  econom ic im portance o f 

m any o f these activities. T he m ajo r raw  m aterials o f 

the  m inerals in d u s try  o ften  com e from  m ajor 

aquifers and  th e re  are therefo re  po ten tia l conflicts of 

in terest. T h e  N R A , in its advice to  M ineral P lanning 

A u th o ritie s , w ill have regard to  its duties u nder the 

W ate r R esources A c t 1991 to  conserve and p ro tec t 

w a te r resources and  to  preserve and, w here 

ap p ro p ria te  enhance, conservation  o f th e  w ater 

env ironm en t. T h e  N R A  is a s ta tu to ry  consultee 

u n d e r  th e  T o w n  and  C o u n try  Planning A cts for

m ost relevant activities and will m ake appropriate 

representations to  the determ ining authority .

T he following policies will be applied:

B.l For any proposal which would physically disturb 
aquifers, lower groundwater levels, or impede or 
intercept groundwater flow , the NRA will seek to 
achieve equivalent protection for water resources and 
the water environment as if the effect were caused by 
an abstraction controllable under the Water Resources 
Act 1991

T he remit o f the N R A  is to achieve the management 

and protection of w ater resources on a sustainable 

basis. Policy S tatem ent A l of this docum ent sets out 

those policies to  be applied to  preserve existing 

abstraction rights, the  quality and  quantity  o f water 

resources and to p reven t consequential effects upon 

the water environm ent. W here this cannot be 

achieved th rough  the A u th o rity ’s own pow ers 

under the  W ater R esources A ct 1991, the N R A  will, 

through representations under planning and other 

appropriate legislation, seek to achieve an equivalent 

level of p ro tec tion  o f w ater interests. W here it is no t 

feasible o r  realistic to  prevent effects occurring, the 

N RA will object unless satisfactory measures can be 

taken in m itigation.

Mining, quarry ing  and  o ther below -ground 

engineering and construction  operations often 

involve dew atering, som etim es for substantial 

periods o f time. Such dew atering  can lead to the loss 

of w ater supply from  wells and boreholes, the 

removal o f natural g roundw ater discharges to  ponds 

and stream s, and can affect w etlands. All of these 

may require p ro tection  or the  loss to be mitigated in 

some w ay. The w ate r table m ay in som e cases be 

perm anently low ered, leading to  irretrievable 

reduction o r loss o f spring and stream flows.

W here the effects o f dew atering can be mitigated by  

measures enforceable under the  planning controls, 

the N R A  will seek the use o f agreem ents under 

Section 106 of the  T ow n and C ou n try  Planning A ct

1990 to  p u t such m easures in to  effect. In addition 

the N R A  m ay serve a C onservation N otice under 

Section 30(2) o f the  W ater Resources A ct 1991 to  

require reasonable conservation m easures to be 

taken to  pro tect w ater resources.
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Activities such as m ining, the construction  o f 

highw ays and railw ays w ith the ir associated runnels, 

cuttings and bo rrow  pits, the construction  o f 

im perm eable barriers below  the w ater table and 

exploration drilling fo r oil and minerals can, in 

certain circum stances, cause problem s by draining 

groundw ater from  an aquifer, diverting 

groundw ater, o r  by interconnecting tw o separate 

aquifers. T hey should, therefore, also be subject to  

planning controls, unless they constitu te “perm itted  

developm ent” under the General D evelopm ent 

O rder. T he use of C onservation N otices for the 

control o f exploratory  drilling w ould  be param ount 

in such cases.

B.2 The NRA w ill object to a new proposal fo r mineral 
extraction where there w ill be demonstrable harm to 
water resources and the water environment, unless 
measures to mitigate any effects can be agreed within 
planning controls.

The param ount concern is for w ater resources 

w ithin Source P rotection  Zones, although in fissure 

flow aquifers the conccrn could app ly  to the w hole 

of the relevant aquifer.

It is therefore essential tha t applicants consult the 

N R A  at the earliest possible stage so that any 

potential im pact upon  w ater interests can be 

identified and appropriate  investigations initiated. 

T he N R A  will require that any E nvironm ental 

Assessm ent includes an adequate hydrogeological 

study to m eet its concerns, covering any resultant 

impacts upon  the w ater environm ent generally and 

S tatutory W ater Q uality  O bjectives in particular.

O f  specific concern are operations below  the w ater 

table where dew atering takes place. T he 

hydrogeological study should include details of 

proposed w ater m anagem ent and reuse.

T he unsaturated zone is vital to  both the quality  and 

quantity  o f w ater resources. W ater percolating 

through  this zone can be purified by the  filtration of 

suspended solids and the breakdow n o f pollu tants 

by  oxygenation and biological action. The

unsaturated  zone can act as a buffer w hich delays 

and attenuates flood  peaks and  makes an im p o rtan t 

con tribu tion  to d ry  w eather flows. The N R A  will 

require a developer to dem onstrate that rem oval of 

mineral from  the unsaturated  zone and any 

subsequent resto ration  will n o t lead to a significant 

reduction  in the quality  or quantity  of w ater 

resources. W here low-level restoration w hich 

perm anently  reduces the thickness of the 

unsaturated  zone is p roposed, the  proposals should  

have regard to  im pacts upon groundw ater quality  

and the N R A  may seek restrictions on subsequen t 

agricultural practices or o ther land uses.

B.3 The NRA w ill normally object to proposals where 
the obstruction of groundwater flow  is likely to cause 
undesirably high groundwater levels or cut-off 
groundwater flow, unless measures to mitigate any 
effects can be agreed.

Im perm eable constructions below  the w ater table, 

such as ben ton ite /concre te  s lu rry  walls and lined 

landfills can im pede g roundw ater flow and cause 

the  w ater table to rise further u p  the groundw ater 

gradient. T h is may lead to flooding  or put 

subterranean  structures at risk. Similarly the 

cu tting-off of g roundw ater flow  can cause serious 

problem s to  abstractors and groundw ater 

dependen t features d o w n  the groundw ater gradient.

B.4 The NRA w ill encourage best practice regarding 
the backfilling of any abandoned shaft, welt borehole, 
tunnel or adit in order to prevent pollution or loss of 
water resources.

T here  are preferred m ethods for dealing w ith these, 

largely dependent upon  geology. T he NRA will 

o ffer guidance on the correct m ethod  of filling o r 

sealing disused boreholes, shafts an d  tunnels.

T he N R A  will also exercise its pow ers under 

Section 71(6) of the W ater Industry  Act 1991 to  

prevent the w aste of w ate r resources from 

uncontro lled  artesian overflow  of any borehole 

o r shaft.
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C. WASTE DISPOSAL TO LAND

T h e N R A  is a s ta tu to ry  consu ltee  o f the W aste 

R egu la tion  A u th o ritie s  (W R A s) fo r the  issue of 

W aste  D isposal L iccnces u n d e r  the C o n tro l of 

P o llu tio n  A ct 1974 and  w ill actively liaise w ith  

W R A s th ro u g h o u t the  life o f any landfill site. It is 

also  a s ta tu to ry  consu ltee  o f the P lanning 

A u th o ritie s  u n d e r  the  T o w n  and C o u n try  P lanning 

A cts. A valid P lann ing  Perm ission o r a C ertificate  of 

L aw fulness o f p ro p o sed  use  o r developm ent is 

req u ired  befo re  a W aste D isposal L icence can be 

issued. T h e  p lann ing  perm ission  is the  m eans by 

w hich  aftercare p rov isions on  closed landfill sites 

can be  regulated , because the  W aste D isposal 

L icence o n ly  relates to  the  operational phase of any 

site. T h is  is m ain ly  achieved th rough  the use of 

Section  106 ob liga tions (T ow n and C o u n try  

P lann ing  A ct 1990) betw een  the applican t and the 

P lann ing  A u th o rity . H ow ever, the  provisions o f the 

E n v ironm en ta l P ro tec tio n  A ct 1990 will requ ire  

W aste M anagem ent L icences to regulate the  landfill 

in its po st-o p e ra tiv e  phase until the  hazard  and the 

risk  o f po llu tio n  has reduced to a m in im um  and the 

su rren d e r of th e  licence can be accepted. T he N R A  

will be a s ta tu to ry  consu ltee  over the  issuing o f a 

certificate  o f com p letion . H ow ever, in cases w here 

com panies go in to  liqu idation , planning 

perm issions, ob liga tions and agreem ents m ay well 

rem ain  ap p ro p ria te  in o rd e r  to  co n tro l th e  po llu tion  

risks since th ey  relate to  the  land and no t the 

opera to r.

A w ide  range o f w aste disposal activities require a 

W aste  M anagem ent Licence. T hese include scrap 

yards, tran sfer sta tions, incinerators, w aste storage 

and  tre a tm en t etc. H ow ever, the  greatest th rea t to  

g ro u n d w a te r fro m  w aste disposal opera tions is 

posed  b y  landfilling  activities. In  view o f this m ajor 

p o llu tio n  risk  th e  fo llow ing  policy  statem ents 

relate m ain ly  to  w aste disposal to  land. T he 

m atrix  fo llow ing  the  policy  sta tem ents refers only  

to  landfill.

C l  The NRA w ill liaise w ith  Planning Authorities and 
others to encourage the location of new landfill 
sites in areas where groundwater is least vulnerable 
to pollution.

T h e  N R A  w ishes to  encourage developers and 

p lann ing  au tho rities  to  consider N on-A q u ife rs  

p referen tia lly  fo r  new  waste disposal activities. In

som e areas above-ground  landfills will need to  be 

considered w here sufficient below  ground void 

space is not available. T he N R A  will make maps 

available and these should  be taken into account in 

the drawing u p  of S tructure and W aste Local Plans.

C.2 The NRA w ill normally object to  all activities 
requiring a Waste Management Licence within Zone I 
(Inner Source Protection)

The risk o f con tam ination  to g roundw ater sources 

by  waste handling activities is greatest w ithin 

Zone I. Besides landfilling, o ther activities which 

require a w aste m anagem ent licence, (such as 

incinerators, transfer stations, civic am enity sites, 

waste chemical treatm ent plants, storage of special 

wastes o r scrapyards) can present a significant threat 

to  groundw ater quality . Because of the variable 

nature of these operations they will be considered 

on a case b y  case basis, bu t there will be a 

presum ption against them .

C3 The NRA w ill normally object to landfilling 
within Zone li (Outer Source Protection) unless it is 
satisfied that the waste materials do not contain 
significant biodegradable or other potentially polluting 
matter and that the site w ill have acceptable 
operational safeguards.

There is a p resum ption  against landfilling in Zone II 

unless it can be show n that the waste itself is non­

polluting. This covers essentially inert, naturally 

occurring excavated materials, but construction  and 

dem olition waste m ay be acceptable depending on 

its origin, the local conditions and the proposed 

method o f  operation  o f the landfill.

C.4 The NRA w ill not object to the landfilling of 
wastes w ith  a high or medium pollution potential 
within Zone 111 and on Major and Minor Aquifers if i t  is 
satisfied that the risk of pollution to groundwater can 
be adequately mitigated by engineering measures and 
operational management controls.

The scale of engineering m easures will be mainly 

dependent upon th e  waste type, the local 

vulnerability of the  g roundw ater and the  proxim ity  

of any abstractions. E ngineering m easures for 

wastes w hich could  produce leachate o f significant 

polluting potential must provide for to tal 

containm ent and the  collection and disposal of 

leachate in an approved m anagem ent scheme.
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If the  nature o f the waste and the hydrogeological 

conditions are such that the N R A  judges tha t its 

deposit does not pose a threat to  groundw ater, then  

the N R A  m ay agree to  a site being operated on no n ­

containm ent principles, providing acceptable 

operational safeguards are im plem ented.

C.5 The NRA w ill not normally object to the 
landfilling of waste on non-aquifers for groundwater 
pollution reasons but the protection of surface water 
quality, flood defence and fisheries interests must 
be considered.

This refers to N on-A quifers where groundw ater 

p rotection  issues may not be o f param ount conccrn, 

but the in frastructure and con tro l for lcachate 

m anagem ent will need to be rigorous at any site 

w here controlled w aters o ther than groundw ater 

may be placed at risk of pollution.

C.6 The NRA w ill normally object to waste disposal 
activities which extend to or below the water table in 
Source Protection Zones. Elsewhere the presence of an 
unsaturated zone w ill normally be required but a 
landfill, operated on containment principles, may be 
considered on a site specific basis.

Wastes deposited below  the w ater table will quickly 

generate lcachate if groundw ater ingress is not 

impeded. This may present operational difficulties 

and lead to rapid contam ination of groundw ater. The 

presence of an unsaturated zone gives an opportunity  

for attenuation to occur and leads to a delay in any 

impact on the water environm ent. The engineering of 

quarries excavated significantly below  the w ater table 

will be difficult and expensive to  achieve successfully 

in perm eable strata. In such cases the N R A  is likely 

to object to the deposition of potentially polluting 

wastes below  the w ater table unless it considers the 

engineering measures effective.

C.7 The NRA wilt seek to ensure that, as part of the 
Planning Permission, or Waste Management Licence, 
adequate provision is made for monitoring and 
preventing pollution of controlled waters. Adequate 
provision must also be made for long-term 
maintenance and monitoring of leachate control and
^sposajjystems.and.for.the integrity of any cap,----------------
basal or side seals.

the T ow n  and C o u n try  Planning Act 1990, until 

Section 39 of the E nvironm ental Protection A ct, 

1990 is im plem ented.

T he opera to r m ust agree m onitoring facilities and 

program m es w ith the N R A  in conjunction w ith 

the W RA.

C8 The NRA w ill liaise regularly with Waste 
Regulation Authorities in reviewing Waste 
Management Licences at intervals according to 
Department of the Environment advice (currently every 
five years).

This allows the update of licence conditions in line 
with best currcnt landfilling practices.

C.9 The NRA w ill advise a Waste Regulation 
Authority not to accept the surrender of a licence 
unless and until i t  is satisfied (by the results of 
monitoring or site investigation) that the landfill is 
unlikely to cause pollution of the water environment.

T his statem ent addresses the long  term problem s 

w hich are likely to  arise after the  active opera tion  o f 

the site has ended and when daily  supervision and 

contro l have ended. C o-operation  between the 

N R A  and W R A s will be necessary to agree criteria 

fo r surrendering licences under the  Environm ental 

P rotection  A ct 1990.

NOTE ON TERMINOLOGY
Prior to the Environ mental Protection Act 1990 being fully 

implemented, the relevant sections o f the C ontrol of Pollution Act 

1974 Part 1 remain in force to control the disposal of waste to land 

and other waste related activities. Until the full implementation of 

the relevant sections of the Environmental Protection Act 1990 the 

term  ‘Waste Management Licence’ in this document refers to  alt 

authorisations for waste disposal operations including ‘Waste 

Disposal Licences’.

T o achieve this policy objective the N R A  will 

request Planning A uthorities to  use Section 106 of
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Matrix 1 

Landfill Acceptability
SOURCE PROTECTION

SITE TYPE
1

INNER ZONE
II

OUTER ZONE
111

CATCHMENT ZONE
1 .High pollution potential (landfills 
accepting domestic, commerrial and 
industrial waste either individually 
or on a co-disposal basis)

Not acceptable Not acceptable Only acceptable with 
engineered containment 

and operational 
safeguards

2. Medium pollution potential 
(landfills accepting construction, 
demolition industry wastes and similar

Not acceptable Acceptable subject to 
evaluation on a case by 
case basis and adequate 
operational safeguards

Acceptable subject to 
evaluation on a case by 
case basis and adequate 
operational safeguards

3. Low pollution potential (landfills 
accepting inert,uncontaminated waste)

Not normally 
acceptable

Acceptable only with adequate 
operational safeguards

Acceptable only with adequate 
operational safeguards

RESOURCE PROTECTION

SITE TYPE
MAJOR

AQUIFER
MINOR

AQUIFER
NON­

AQUIFER
1 .High pollution potential (landfills 
accepting domestic, commercial and 
industrial waste either individually 
or on a co-disposal basis)

Only acceptable with 
engineered containment 

and operational 
safeguards

Only acceptable with 
engineered containment 

and operational 
safeguards

Acceptable only with 
adequate operational 

safeguards. Engineering 
measures may be necessary 

in order to protect 
surface waters

2. Medium pollution potential 
(landfills accepting construction, 
demolition industry wastes and similar

Acceptable only with 
adequate operational 

safeguards

Acceptable only with 
adequate operational 

safeguards

Acceptable only with 
adequate operational 

safeguards
3. Low pollution potential (landfills 
accepting inert, uncontaminated waste]

Acceptable Acceptable Acceptable

Footnotes

1) This matrix refers specifically to groundwater 
protection. In case of Non-Aquifers, operational 
safeguards will relate mainly to the protection of surface 
water resources.

2) Operational safeguards will include, inter alia, 
appropriate site management, leachate control and 
management and monitoring controls.

3) Mono disposal of hazardous industrial wastes will only 
be acceptable in non-aquifer areas.

4) For sites which acccpt wastes of mixed pollution 
potential, the comments relating to the highest category 
of site type will apply.

This matrix is a summary only and must be read in 
conjunction with the policy statements.



D. CONTAMINATED LAND

T he N R A  is concerned about the  pollu tion  risks 

associated w ith contam inated land w hether in a 

derelict state, as a resu lt of the disturbance caused 

during redevelopm ent o r from  active industrial sites.

T he N R A  will seek appropriate  controls to  p rotect 

the w ater environm ent from  the redevelopm ent of 

contam inated  land by liaising w ith  Local Planning 

A uthorities under the T ow n and C oun try  P lanning 

Acts. T he N R A  will also liaise w ith  H er M ajesty’s 

Inspectorate of Pollution (H M IP) in respect of its 

pow ers to  prom ote Integrated Pollution C on tro l.

C ontam inated  Sites m ay include land currently  or 

previously used in connection w ith the follow ing 

activities:-

•  coal-gas m anufacture

•  landfill sites and o ther waste disposal activities, 

waste lagoons

•  chemical m anufacture

•  heavy industry

•  m ining

•  sewage treatm ent w orks

•  metal refining

•  oil refining and hydrocarbon  storage.

The following policies will apply in dealing w ith 
this issue.

D.l The NRA w ill encourage the implementation of 
effective remedial measures to prevent pollution of 
groundwater by existing direct or indirect discharges 
from any contaminated site. Where pollution occurs the 
NRA w ill prosecute in appropriate cases under Section 
85 of the Water Resources Act 1991.

T he N R A  will always seek to co-operate w ith 

landow ners and occupiers to  encourage investigation

----- and 'a 'program m e o f remedial measures which will

prevent continuing pollution. W here co-operation  is 

no t forthcom ing th N R A  will use its pow ers of 

prosecution in appropriate cases under Section 85 of

the W ater Resources A ct 1991. The N R A  has 

pow ers un d er Section 161 o f the  Water R esources 

Act 1991 to  carry o u t remedial works to  rem edy o r 

forestall pollution. U nder Section 61 o f the 

Environm ental P ro tection  A ct 1991, the W aste 

Regulation A uthorities have a d u ty  to m o n ito r 

closed landfill sites and take remedial m easures 

w here appropriate . T he N R A  w ill liaise w ith  the 

W RA s concerning this category  of contam inated 

land and w ith  o th e r bodies/site owners fo r o ther 

categories to  achieve its objectives

D.2 The NRA w ill seek to be consulted by Local 
Planning Authorities about any application for 
development or other works on sites likely to 
be contaminated.

T o  ensure th a t g roundw ater quality  interests are 

covered on sites w here redevelopm ent is p roposed , 

it is essential that consultation  takes place betw een 

the developer and the  N R A  as early  as possible 

before any site investigations commence. T he 

possibility o f contam ination should  be clearly 

indicated by  the Local Planning A uthority  o r 

the  applicant.

D.3 The NRA w ill recommend to the Local Planning 
Authority that it refuse Planning Permission for the 
redevelopment of contaminated sites where water 
resources could be adversely affected unless it is 
satisfied that the proposals include effective measures 
for, the protection of groundwater and surface water 
quality. It w ill advise Local Planning Authorities where 
insufficient or technically weak information has been 
provided so that they can require the applicant to 
supplement the details provided.

O n  sites w here contam ination  of the  ground and 

g roundw ater pollu tion  is highly likely, a tho ro u g h  

site investigation should  take place prior to  any 

application fo r Planning Perm ission. Investigations 

should include an assessm ent of the  leaching 

characteristics of contam inants in th e  ground and 

of the geo logy/hydrogeology of th e  site, including 

existing groundw ater quality . This inform ation 

should  suppo rt subsequent Planning Applications. 

T hese should include a strategy fo r dealing w ith

c o ntam ination and m inim ising w ater-po llu tion .-----

W here the site investigation reveals significant 

groundw ater pollu tion  the developm ent 

proposals should  include details o f th e  proposed 

rem edial action.
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D.4 The NRA w ill seek to ensure thot Planning 
Permissions contain conditions designed to protect 
water resources. The NRA w ill strongly encourage the 
Local Planning Authorities to  enter into planning 
obligations w ith  developers under Section 106 of the 
Town and Country Planning Act, 1991 (as substituted 
by Section 12 of the Planning and Compensation Act, 
1991) to control and monitor ground and groundwater 
contamination during and a fte r redevelopment.

Plann ing  ob liga tions sh ou ld  require a rem ediation  

p lan /m e th o d  sta tem en t to  be subm itted  for the 

approval o f th e  local p lann ing  au th o rity  in • 

con su lta tio n  w ith  the  N R A . T hey  shou ld  include 

details o f fu r th e r site investigation , chemical 

analysis, c rite ria  and standards for rem oval o r 

trea tm en t o f co n tam in a ted  soil and final restoration . 

D etails o f fo u n d a tio n s, covering  m aterial, drainage 

and g ro u n d w a te r q u a lity  m on ito ring  program m es 

shou ld  also be included.

D.5 The NRA w ill w ish to  ensure that any discharge, 
seepage or drainage resulting from the redevelopment 
of a contaminated site w ill be of a quality and quantity 
that w ill not pollute groundwater.

W hen  co n tam in a ted  sites are cleaned-up, and w here 

g ro u n d w a te r resources are  at risk, the  N R A  will 

advocate the  rem oval o r suitable trea tm en t of 

m aterial w ith  a sign ifican t w ater po llu tion  potential. 

T arge t concen tra tio n s fo r  key con tam inan ts should  

be specified. T hese  sho u ld  relate to  the  leached 

co n cen tra tio n , n o t to ta l concentrations specified in 

gu idance issued by  the  In terdepartm en ta l 

C o m m itte e  on  the  R eclam ation  of C on tam inated  

L and (IC R C L ). A n  estim ate  of the q u an tity  and 

q u a lity  o f  any co n tin u in g  discharge from  the 

developed  site sh ou ld  be made.

D.6 In areas where historical industrial development 
is known to  have caused widespread groundwater 
contamination, the NRA w ill review the merits and 
feasibility o f groundwater clean-up depending upon 
local circumstances and available funding.

In  som e areas w here  h istorical g roundw ater 

p o llu tio n  has resu lted  from  a nu m b er o f possible 

sources it w ou ld  be extrem ely  d ifficult to  p inpo in t 

ind iv idual sites o r  incidents. W here  o ld  u rbanised  

in d u stria l areas are located  on  aqu ifer ou tcrop , 

g ro u n d w a te r p o llu tio n  is alm ost inevitable. In these 

situa tions the  benefits and feasibility of any

groundw ater clean-up operation  m ust be carefully 

considered. In m any cases the situation  may be 

beyond repair and efforts should then be directed 

tow ards the  rem oval o f any rem aining source and 

the  m onitoring of g roundw ater quality  to  ensure 

th a t any redevelopm ent does n o t cause fu rther 

deterioration. C on ta inm en t of polluted 

groundw ater by engineering m ethods or sacrificial 

pum ping m ay also be appropriate.

D.7 The NRA w ill encourage the manufacturing 
industry and others to improve operational practices to 
eliminate unauthorised discharges to land. Where 
contamination of groundwater or o f surface water 
through contaminated groundwater flow is apparent 
the NRA w ill require remedial measures to be 
undertaken to prevent further pollution.

M anufacturing industry  involves the storage and use 

o f chemical com pounds which can, over tim e, 

contam inate the land surface at m any locations 

through accidental spillage, leakage and p o o r 

m anagem en t practiccs. The resultant groundw ater 

pollution can affect surface w ater quality w here the 

opportun ity  for shallow  sub-surface flow  exists.

For existing sites in areas vulnerable to g roundw ater 

pollution (and w here pollu tion  is know n, suspected 

o r anticipated), the N R A  will seek to discuss with 

the local m anagem ent the need for im proved 

operational practices and rem edial measures, where 

necessary, on a progressive basis. The N R A  has 

recom m ended fu rther Regulations are m ade under 

Section 92 of the W ater Resources Act 1991 to 

prevent pollu tion  at source from  oil storage 

facilities. T he storage of o th e r potentially  polluting 

substances is also being examined in the context o f 

Regulations under Section 92 of the Act.

D.8 The NRA w ill, by liaison w ith  Planning Authorities 
and industry, seek to influence the preferential location 
of new industrial development in areas which are not 
vulnerable to groundwater pollution.

The NRA m il also, by liaison w ith HMIP and other 
regulatory bodies, seek to ensure that authorisations 
granted to industry prevent future contamination of 
land and groundwater.

It is im portan t to recognise that land is continually  

being contam inated . The N R A  wishes to  ensure 

that these areas are m inim ised in the fu ture,
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especially w here new industries are located in green 

field sites.T hrough consultation  on D raft 

D evelopm ent Plans, the N R A  will indicate areas 

vulnerable to  g roundw ater pollution.

The N R A  seeks to  influence any new  proposal 

involving the significant use, storage o r m anufacture 

of Lists I and II chemicals w hether in raw  o r w aste 

form , so that they  are preferentially located on  

N on-A quifers.

Proposals for the siting of such activities w ithin 

Source P rotection  Zones o r on M ajor A quifer areas 

w ould only m eet w ith approval subject to 

adequate measures to  prevent the m igration of

pollu tants to  g roundw ater. Such m easures 

w ould  include:-

•  m inim isation  of underground storage of List I 

substances (proh ib ited  within Z one I);

•  no  open storage areas fo r List I substances;

•  secure bu lk  storage o f  potentially po llu ting  

substances w ith im perm eable bunding;

•  adequate con tainm ent and  safe disposal 

fo r spillages;

•  above ground  p ipew ork  in positions n o t 

vulnerable to  accidental damage.



E. THE APPLICATION OF LIQUID EFFLUENTS, 
SLUDGES AND SLURRIES TO LAND

1263). The con tro l of these is vested in H er 

M ajesty's Inspectorate o f Pollu tion  (H M IP).

A  significant p ro p o r tio n  o f  all liquid and sem i­

liqu id  w astes are d isposed  o f by spreading them  

o n to  land. Som e o f these w astes can be beneficial to  

agricu ltu ra l land. T h e  d isposal of liquid effluents 

and sludges to  the  land surface can p resen t a risk to  

g ro u n d w a te r quality . T h e  risk  is dependan t upon  

the chem ical an d  m icrobiological con ten t o f the 

w aste, the  rate, m e th o d  an d  tim ing o f application 

and  th e  g ro u n d w a te r vulnerability .

Soils can p lay  an im p o rta n t role in m itigating the 

im pact o f m any p o ten tia l po llu tan ts and the 

g ro u n d w a te r vu lnerab ility  map series will be a 

valuable aid to  decis ion -m ak ing  w hen  choosing 

su itab le  locations. H ow ever, w here g roundw ater is 

least vu lnerab le , surface w aters are likely to  be m ost 

vulnerab le  and th e  in terac tion  o f this 

po licy  w ith  the  p ro tec tio n  of surface w ater is 

particu larly  relevant.

T h e  C o n tro l o f P o llu tio n  A ct 1974 and the W ater 

R esources A ct 1991 fo rm  the p rim ary  legislation 

w hich  co n tro ls  the  d eposit of w aste m aterials on to  

land. T h e  C o llec tion  and D isposal o f W aste 

R egulations 1988 (N o  819) define those categories 

o f w aste w h ich  are a) con tro lled  and b) exem pted 

from  the  licensing  p rovisions of the  C o n tro l of 

P o llu tio n  A ct 1974. C ertain  con tro lled  wastes m ay 

be exem pted  fro m  these  p rovisions and these are 

listed in Schedule 6 o f the  R egulations. T hey  include 

an y  w astes deposited  on  land used fo r agricultural 

pu rposes, “ fo r the  pu rpose  o f fertilizing o r 

o therw ise  beneficially  condition ing  the  lan d ”. Its 

d isposal m u s t n o t p resen t an environm ental hazard  

and  th e  W aste R egulation A u th o rity  (W R A ) m ust 

receive p r io r  no tification . P rovided  the  above 

c rite ria  are m et, th en  the opera tion  does no t require 

a W aste M anagem ent Licence and there is no form al 

co nsu lta tion  w ith  the  N R A . Particulars of regular 

o r  freq u en t deposits  o f w astes of sim ilar 

co m p o sitio n  need  o n ly  be given to  the W R A  every 

six m o n th s.

Sewage sludge deposited  d irectly  o n to  land fo r 

agricu ltu ra l pu rposes is n o t a con tro lled  w aste and, 

therefo re , is p resen tly  exem pt from  licensing 

p rov isions (Schedule 3 o f the  1988 R egulations). 

Sewage sludge deposition  is also addressed by  T he 

S ludge (U se in A gricu ltu re) R egulations 1989 (N o

T he disposal o f  agricultural wastes is presently 

exem pt from any  contro ls o ther than  those relating 

to  their storage (The C o n tro l of Pollu tion  (Silage, 

Slurry & A gricultural Fuel O il) R egulations 1991 

(N o  324)) and  general guidelines w ith in  the 

M inistry of A griculture C ode of G ood A gricultural 

Practice for the  Protection  of W ater.

T he wastes can be divided into th ree categories 

depending u p o n  the degree of contro l the N R A  can 

influence in each case and  the industry  from  w hich 

they originate:

•  C on tro lled  w astes (industrial effluent sludges, 

bo th  organic and  inorganic in nature and 

including cesspool contents).

•  Sewage sludges (produced exclusively at 

sew age w orks and disposed of by Sewerage 

U ndertakers o r  their contractors).

•  A gricultural wastes (produced from  various 

farm ing activities, including animal wastes and 

silage liquors).

E.1 The NRA w ill seek to ensure by close liaison with 
Waste Regulation Authorities, that it  is informed of all 
notifications of sludge or liquid waste disposal to land. 
Where the NRA considers that such a deposit w ill give 
rise to a significant risk of polluting groundwater (or 
surface water), it  w ill ask the relevant WRA to require 
that the operation is subject to the provisions of 
Section 5 of the control of Pollution Act 1974 (or 
Section 36 of the Environmental Protection Act 1990 
when implemented).

E.2 The NRA w ill request WRAs to curtail the 
disposal of any sludge or liquid waste which contains 
significant concentrations of List I (Appendix 1) 
substances to land within Source Protection Zones or 
on Major and Minor Aquifers, unless prior investigation 
shows, to the satisfaction of the NRA, that pollution of 
groundwater w ill not occur.

T h e  disposal o f dilute so lu tions of pesticides from  

the  cleaning o f spraying equipm ent on to  uncropped 

land which, supports on ly  poor vegetation, is of 

m inim al w ildlife value and has no  hedges, trees or 

bushes nearby, is an acceptable practice and should
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be used in preference to  soakaw ays (see policy 

statem ent F4). H ow ever, these areas m ust be located 

w ith due regard to soil and aquifer conditions and 

proxim ity to  sources of w ater supply.

T o  avoid undue leaching o f nitrate, contro lled  

wastes, agricultural wastes w hich have a significant 

n u trien t con ten t and sewage sludges m ust be 

applied according to the nu trien t requ irem ent of the 

crop and take account of o th e r sources of nitrogen. 

In any case, the nitrogen contcnt m ust no t exceed 

250kg/ha in any 12 m onth  period.

E.3 The NRA w ill liaise w ith sewerage undertakers 
and recipient farmers over the disposal of sewage 
sludge to land. It w ill seek to influence the location^ 
quantity and timing of applications in order to  prevent 
pollution of water resources.

The N R A  will make groundw ater vulnerability  

maps available so that W ater C om panies and others 

may plan disposal areas in relation to  groundw ater 

vulnerability. Areas of N on-A qu ife r o r M inor 

A quifer arc preferred to M ajor A quifers. H ow ever, 

disposal plans will also have to  take account of 

surface w ater vulnerability. W here there is little 

option  o ther than to spread sludge on M ajor 

Aquifers, the soil vulnerability classification m ust be 

considered to minimise any im pact on groundw ater. 

The developm ent of new areas of dedicated land 

will be discouraged by the N R A .

E.4 The NRA w ill liaise w ith  farmers and seek to 
encourage them in the preparation of waste 
management plans for their farms. These should 
include the drawing up of a map identifying land 
available for spreading.

T he N R A  recognises the beneficial effects of 

applying sludges and slurries, (w hether for 

fertilization o r soil conditioning), but this m ust be 

carried o u t w ithou t causing contam ination o f w ater 

resources, including con tribu ting  to excessive 

leaching of nitrate. Best p ractice for the 

m anagem ent o f farm wastes in relation to  the 

p ro tection  of w ater is given in the M A FF C ode  o f 

G ood  A gricultural Practice fo r the Protection  o f 

W ater and should be follow ed at all times.

E.5 The NRA w ill advise Local Planning Authorities 
to refuse permission for proposed, relevant 
agricultural developments which could lead to the 
disposal of sludges and slurries, unless it  is 
satisfied that sufficient, suitable land is available for 
disposal purposes.

T he rate and m ethod  of application of farm  wastes 

and sewage sludge to  land m ust take account o f the 

risks of w ater pollu tion  and be determined by  the 

crop requirem ents and soil characteristics. Farm  

w aste and sewage sludge applications to land should 

be beneficial to  agriculture and should not be carried 

o u t fo r waste disposal purposes. W hether the land is 

suitable depends upon  its proxim ity  to abstractions, 

the soil type, the degree of slope, etc. The C ode of 

G ood  A griculture Practice for the  Protection o f 

W ater and the groundw ater vulnerability maps 

w hich will be published by the N R A  will provide 

som e guidance. This will need to be supplem ented 

by local inform ation.



Matrix 2

The application of 
liquid effluents, 

sludges and slurries 
to land

SOURCE PROTECTION
NATURE/ORIGIN OF SLUDGE 1

INNER ZONE
II

OUTER ZONE
III

CATCHMENT ZONE
INORGANIC OR 
NON-BIODEGRADABLE

Not acceptable Not acceptable Not acceptableContaining significant concentrations 
of List 1 substances
Containing significant List II 
substances and other 
persistent chemicals

Not acceptable Not acceptable
Only acceptable subject to 
evaluation and constraints 

(presumption against)
STRONG ORGANIC 
AND BIODEGRADABLE

Not acceptable Not acceptable

Only acceptable subject after 
full investigation and subject 

to strict control 
(presumption against)

Low nutrient 
content/industrial
Sewage sludge Not acceptable Acceptable subject 

to evaluation
Acceptable subject 

to evaluation
Farm wastes Not acceptable Acceptable subject 

to evaluation
Acceptable subject 

to evaluation
LOW POLLUTION POTENTIAL/ 
HIGH DILUTION Not acceptable

Acceptable subject 
to evaluation Acceptable

RESOURCE PROTECTION
NATURE/ORIGIN OF SLUDGE MAJOR AQUIFER MINOR AQUIFER NON-AQUIFER
INORGANIC OR 
NON-BIODEGRADABLE

Not acceptable Not acceptable

Only acceptable subject 
to evaluation and constrains 

(presumption against)Containing significant concentrations 
of List 1 substances
Containing significant List II 
substances ond other 
persistent chemicals

Only acceptable subject to 
evaluation and constraints 

(presumption against)

Only acceptable subject to 
evaluation and constraints 

(presumption against)

Acceptable subject 
to evaluation

STRONG ORGANIC 
AND BIODEGRADABLE

Only acceptable 
subject to evaluation 

and constraints 
(presumption against)

Only acceptable 
subject to evaluation 

and constraints 
(presumption against)

Acceptable subject 
to evaluation

Low nutrient 
content/industrial
Sewage sludge Acceptable subject 

to evaluation
Acceptable subject 

to evaluation
Acceptable subject 

to evaluation
Farm wastes Acceptable subject 

to evaluation
Acceptable subject 

to evaluation
Acceptable subject 

to evaluation
LOW POLLUTION POTENTIAL/ 
HIGH DILUTION

Acceptable Acceptable Acceptable

Footnotes

1. Sludges containing significant concentrations of nitrogen 
compounds must be evaluated in the context of the 
existing crop requirement for nutrients and also take 
other sources of nitrogen into account. In Nitrate 
Sensitive Areas (NSAs) there may be a requirement to 
deposit sludges generated within the NSA outside the 
designated area. Advice given in the MAFF Code of 
Good Agricultural Practice for the Protection of Water 
should be followed m all cases.

2. Evaluation of the acceptability of wastes at locations 
where there are low-permeability soils and/or strata 
should take account of potential run-off into surface 
waters. This may mean that situations considered 
acceptable for groundwater protection are unacceptable 
for surface water reasons.

3. Where disposal of sludges on Major Aquifers is 
unavoidable the relevant groundwater vulnerability map 
should be used to determine locations where the soil is 
least permeable and/or affords a degree of protection. 
These areas should be used in preference to other, more 
vulnerable, areas.

4. The injection of sludges in such a way that it can by-pass 
the protective features of the soil layer is an increasing 
practice. The proposed method of sludge application 
will be taken into account in evaluating the risks of 
disposal to groundwater in any location.

5. Where waste treatment sludges containing significant 
concentrations of List I {Appendix l)substances are 
mixed with sewage sludge prior to spreading on land, 
restrictions will relate to the most polluting component.

This m atrix is a summary only and m ust be read in
conjunction with the policy statements.
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F. DISCHARGES TO UNDERGROUND STRATA

T he N R A  has pow ers under the W ater Resources 

Act 1991 to  exert considerable influence over 

discharges to  underground  strata. Such discharges 

norm ally reach underg round  strata via a soakaw ay 

system . There are th ree main areas of concern:-

•  Sewage effluent discharges which include 

septic tank and sewage treatm ent p lan t 

effluents from  individual properties, 

small housing estates and commercial 

developm ents.

•  T rade effluent discharges which include 

dew atering and cooling waters, and 

process effluents.

•  Surface w ater discharges which include 

contam inated runoff from  roofs and 

im perm eable areas, such as m ajor roads, 

am enity areas, ca r/lo rry  parks, storage 

areas etc.

T he N R A  often becomes aware of activities w hich 

may result in a discharge to ground through the 

planning consultation  process or through  referrals 

from  Local A uthorities under Building Regulations. 

These discharges are controlled by issuing consents 

to  discharge o r p roh ib ition  notices supported  by 

m onitoring and appropriate  enforcem ent.

A  "consent may be issued under Section 85 of the 

W ater R esources A ct 1991 including appropriate 

conditions for quality and quantity  so that a 

discharge of sewage o r trade effluent does no t 

pollu te controlled w aters. A  relevant p roh ib ition  

notice may be served on  a person under Section 86 

of the W ater Resources A ct 1991 to  p roh ib it new  or 

existing discharges w hich may (or are currently) 

causing pollu tion . The need for consents or 

proh ib ition  notices in respect of the three main 

areas of concern  is sum m arised below: -

•  sewage and trade effluents discharged directly  

to  g roundw ater will always need consents;

• -sewage and trade effluents discharged to 

--------soakaw ay'from  fixed plant or a building may be

controlled either by the serving of prohibition 

notices o r  issuing of consents dependant upon 

the pollution potential of the effluent;

•  surface runo ff discharged directly to  

g roundw ater, or via p ipe to  soakaway, 

m ay be contro lled  by the  serving o f 

p roh ib ition  notices.

F.1 The NRA w ill seek to prevent any discharge into 
underground strata which may result in pollution of 
water resources.

F.2 The NRA expects to be consulted by local and 
other authorities to  identify any proposal involving 
discharge of sewage, trade effluent or contaminated 
surface water into underground strata. The NRA w ill 
object if  water resources are judged to be at risk

T he N R A  m ay becom e aware o f a proposed 

discharge to  soakaw ay via a num ber of different 

routes. These include consu ltation  procedures w ith  

Local A uthorities (D istrict and Borough C ouncils) 

under the  T ow n and C ou n try  Planning A ct 1990 

and B uilding Regulations 1985 (amended regulation  

1990). O th e rs  arise through  d irec t consultation 

betw een the  N R A  and the person  proposing to 

m ake a discharge, the ir agent o r consultant.

A t the pre-plann ing  o r planning application stage 

the N R A  will identify, w here possible, w hether the 

discharge requires contro l. F o r discharges from  

m ultiple dw ellings o r com m ercial developm ents 

there  is seldom  enough in form ation  accom panying 

the  application to enable a detailed assessment to  be 

made. T he N R A  will not be able to  assess an 

application until sufficient inform ation has been 

provided. T his will includc use of its powers u n d er 

the  W ater Resources A ct 1991. A n objection will 

avoid creating a situation  w here construction can 

take place b u t it is o n ly  subsequently  found o u t tha t 

discharge consent conditions cannot be met o r  the 

discharge is n o t allowable.

F.3 The NRA w ill control discharges into underground 
strata within areas where groundwater is judged to be 
at risk in accordance w ith  Sections 85 and 86 of the 
Water Resources Act 1991.

D ischarges of sewage effluent to g round  from new  

septic tanks o r  sewage treatm ent p lants serving 

sm all developm ents-w hich discharge less‘than'5 

m-Vd are on ly  contro lled  by the N R A  in designated 

areas w here g roundw ater is at risk o f pollution. All 

discharges o f sewage effluent to  g round  greater than

5 m-Vd will be contro lled . Storm  sewage overflows
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can vary  co n siderab ly  in flow  and quality  and 

d ischarge  to  g ro u n d  is o n ly  acceptable w here p rio r 

investigation  proves favourable.

A ll d ischarges o f trad e  effluen t to  g round  w ill be 

co n tro lled . A p p lica tions fo r conscn t to  discharge 

trad e  effluen t w ill be assessed according to  the 

p o ten tia l im pact o f th e  p roposal. T his w ill depend 

u p o n  the  characteristics o f th e  effluent and the local 

soil and  aqu ife r co nd itions .

Surface w ate r ru n o ff (w ith  the  exception o f clean 

ro o f d ra inage) w ill be con tro lled  w henever possible 

in areas w here  g ro u n d w a te r is at risk. It will 

generally  be sub ject to  s tandard  conditions, such as 

insta lla tion  o f p e tro l/o il in tercep tion  w here 

applicable. W here  c o n tro l is necessary, the  N R A  

will req u ire  a hyd rogeo log ica l assessm ent to be 

carried  o u t to  iden tify  the  potential im pact of the 

d ischarge  on  w ate r resources.

F.4 The NRA w ill refuse to  consent the discharge of 
List I substances into underground strata and w ill lim it 
the entry of List II substances in accordance w ith the 
EC Groundwater Directive (80/68/EEC).

T hese  substances arc p resen t w ith in  som e industrial 

and ag ricu ltu ra l effluents. D isposal of toxic and 

pers is ten t con tam in an ts  to  g round  poses a 

sign ifican t risk  o f g ro u n d w ate r p o llu tion  and 

a lternative acceptab le  d isposal arrangem ents should  

be found . E xceptions m ay  be m ade w here the 

q u a lity  and  co n cen tra tio n  of the substances will no t 

p o llu te  g ro u n d w ate r; eg fo r discharges of dom estic 

effluen t from  an iso lated  dw elling; fo r the purposes 

o f aqu ifer recharge of w ater used fo r geotherm al 

pu rposes; w here  the  g roundw ater is found  to  be 

perm an en tly  u nusab le  fo r o ther uses.

F.S The NRA w ill normally refuse to consent the 
discharge of sewage or trade effluent below the water 
table. A direct discharge w ill only be considered where 
the groundwater is permanently unsuitable for any use 
and is isolated from the water cycle.

W ith in  all Source P ro tec tion  Z ones and M ajo r and 

M in o r A qu ifers the  N R A  will seek to  co n tro l the 

d ep th s  o f  soakaw ay  system s used fo r the  disposal o f 

sew age a n d /o r  trade  effluent b y  m eans o f the 

co n sen t to  d ischarge procedure. A  lim it on  the 

d e p th  o f a soakaw ay  system  will be  im posed. T his 

w ill be based o n  the  in fo rm ation  prov ided  on the

»v

quality  and q u an tity  of the effluent to  be disposed, 

the  thickness o f the unsaturated zone, the geological 

conditions and the p rox im ity  of existing w ater 

resource interests.

T his policy statem ent also covers deep well injection 

o f trade effluents and o ther matter.

F.6 The NRA w ill seek to control the depths of all 
boreholes, wells and deep soakaway systems for the 
discharge of surface water drainage.

T he NRA is concerned tha t boreholes, wells and 

deep soakaways designed for clean w ater disposal 

could  offer a conduit fo r the  rapid tran spo rt o f 

contam inants to groundw ater. T he N R A  will seek 

to  control th e  depths of these soakaw ay system s by 

recom m ending m axim um  penetration depths and a 

requirem ent that the w ater table should not be 

intersected. In  general, groups of shallow  soakaw ays 

are preferable to one o r tw o  deep boreholes.

F.7 Where access to a main sewer is unavailable, the 
NRA will only agree to the disposal of domestic 
sewage effluent within Zone I providing it is to 
properly managed sealed effluent storage tanks (cess 
pits/pools).

The N RA  opposes the use of septic tank system s 

for the disposal of dom estic sewage effluent in Zone

I. Close liaison betw een the Local Planning 

A uthority , the building control inspectorate and the 

N RA  is needed to  con tro l these installations.

Within Z one I the on ly  system of disposal 

acceptable to the N R A , where access to main sewer 

is unavailable, is the use of sealed effluent storage 

tanks (cess p its/pools). These are often poorly  

constructed and m aintained and discharge polluting 

effluent to  groundw ater, and often, indirectly , to 

adjacent surface w aters. T he N R A  will request the 

local p lanning au thority  to include conditions on 

any planning perm ission requiring the construction  

of a sealed system to  approved standards. W here 

possible, via Section 106 obligations, there should a 

requirem ent fo r adequate records to  be kep t o f 

maintenance and em ptying records (date, volum e 

and con trac to r used). The N R A  will w ish to see and 

encourage the p roper disposal o f tank effluent to a 

sewage treatm ent w orks or approved disposal site 

and, fo r properties in Zone I, subsequent 

connection to  mains drainage if such facilities 

become available.
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SOURCE PROTECTION

ACTIVITY
1

INNER ZONE
II

OUTER ZONE
III

CATCHMENT ZONE
A. DISCHARGES OF SEPTIC TANK 
OR TREATED SEWAGE EFFLUENT 
INTO UNDERGROUND STRATA
<2m}/d
(single dwelling)

Not acceptable 
(Rl)

Acceptable (R3/4) (subject to 
investigation and 

standard conditions)

Acceptable (R4) (subject to 
standard conditions)

2mJ/d  to 5mJ/d Not acceptable
(Rl)

Only acceptable after 
investigation and 
assessment (R3)

Acceptable (3/4) (subject 
to investigation/standard 

conditions)
>5ms/d Not acceptable 

(Rl)
Presumption Against (R2) 
(subject to investigation)

Only acceptable after investigation 
and assessment (R3)

Storm Sewage Overflows 
to Soakaway

Not acceptable 
(Rl)

Not acceptable 
(Rl)

Presumption Against (R2) (only 
acceptable in exceptional 

circumstances)

RESOURCE PROTECTION

ACTIVITY
MAJOR

AQUIFER
MINOR

AQUIFER
NON­

AQUIFER
A. DISCHARGES OF SEPTIC TANK 
OR TREATED SEWAGE EFFLUENT 
INTO UNDERGROUND STRATA
<2m5/d
(single dwelling)

Acceptable (R4) 
(subject to 

standard conditions)

Acceptable (R4) 
(subject to 

standard conditions)

Acceptable (R4) 
(subject to standard 

conditions)
2m5/d to 5m3/d Acceptable (R3/4) 

(subject to investigation/ 
standard conditions)

Acceptable (R3/4) 
(subject to investigation/ 

standard conditions)

Acceptable (R4) 
{subject to standard 

conditions)
>5m5/d Acceptable (R3) 

(subject to investigation)
Acceptable (R3) 

(subject to investigation)
Acceptable (R4) 

(subject to 
standard conditions)

Storm Sewage Overflows 
to Soakaway

Presumption Against 
(82) (only acceptable in 
exceptional circumstances)

Presumption Against 
(R2) {only acceptable in 

exceptional circumstances)

Acceptable (R4) 
(subject to 

standard conditions)

Matrix 3a

Discharges of 
sewage effluent 
to underground 
strata

Footnotes

1. Direct discharge of sewage effluent to groundwater is 
normally not acceptablc.

2. D isch arg e  o f  m o re  th a n  2 5 m ^ /d  o f  sew age
effluent to ground will only be acccptable in exceptional 
circumstances.

This matrix is a sum mary only and m ust be read in 
conjunction with the policy statements and the key on 
page 42.



Motrix 3b

Discharges of trade 
effluent to 

underground strata

SOURCE PROTECTION

ACTIVITY
1

INNER ZONE
II

OUTER ZONE
III

CATCHMENT ZONE
B. DISCHARGE OF TRADE 
EFFLUENT INTO UNDERGROUND 
STRATA

Cooling Water* free 
from additives

Presumption Against (R2) 
(acceptable only if 

investigation favourable)

Acceptable (R3) (subject 
lo investigation)

Acceptable (R3) (subject 
to investigation)

Dewatering Water 
- subject to analysis

Not acceptable 
(Rl)

Acceptable (R3) 
(subject to investigation)

Acceptable (R3) (subjed 
to investigation)

Process Effluent 
- via Soakaway or 
Permeable Lagoons

Not acceptable 
(Rl)

Presumption Against 
(R2| (acceptable only if 

investigation favourable)

Presumption against 
(R2) (acceptable only if 

investigation favourable)

RESOURCE PROTECTION

ACTIVITY
MAJOR

AQUIFER
MINOR

AQUIFER
NON'

AQUIFER
B. DISCHARGE OFTRADE 
EFFLUENT INTO UNDERGROUND 
STRATA

Cooling Water - free 
from additives

Acceptable <R3) 
(subject to investigation)

Acceptable (R3) 
(subject lo investigation)

Acceptable (R4) (subject 
to standard conditions)

Dewatering Water 
- subject to analysis

Acceptable (R3) 
(subject to investigation)

Acceptable (R3/4) 
(subject to investigation 

standard conditions)

Acceptable (R4) 
(subject to 

standard conditions)
Process Effluent 
- via Soakaway or 
Permeable lagoons

Presumption Against 
(R2) (acceptable only 

if investigation favourable)

Acceptable (R3) 
(subject to investigation)

Acceptable (R3) 
(subject to investigation)

Footnotes

3. Direct discharge of trade effluent to groundwater is not 
acccptablc with the exception of some cooling water and 
geothermal return waters, subject to investigation.

4, Where the cooling water is discharged to an aquifer 
where the natural groundwater has a similiar chemical 
composition the NRA will have no objection subject to 
standard conditions. (R4)

This matrix is a sum mary only and m ust be read in 
conjunction with the policy statements and the key on 
page 42.
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SOURCE PROTECTION

ACTIVITY
1

INNER ZONE
II

OUTER ZONE
III

CATCHMENT ZONE
C  DISCHARGES OF SURFACE WATER 
TO SOAKAWAY FROM:

Roof Drainage No Objection (R5) 
(provided for sole use 

of roof drainage)

No objection (R5) No objection (RS)

Impermeable Areas
• public/amenity
• large cor parks

- lorry parks

• garage forecourts

- major roads

Not acceptable (Rl) Acceptable (R4) Acceptable (R4)
Not acceptable (Rl) Acceptable (R3/4) 

(with interceptor)
Acceptable (R4) 

(with interceptor)
Not acceptable (Rl) Presumption Against (R2) Acceptable (R3/4) 

(with interceptor)
Not acceptable (Rl) Presumption against (R2) Acceptable (R4) 

(with interceptor)
Not acceptable (Rl) Presumption Against (R2) 

Acceptable only in 
exceptional circumstances

Acceptable only if 
investigation favourable and 

with adequate precautions (R4)
Industrial Sites Not acceptable (Rl) Presumption Against 

(R2)
Acceptable only if 

investigation favourable 
and with adequate 
precautions (R3/4)

RESOURCE PROTECTION

ACTIVITY
MAJOR

AQUIFER
MINOR

AQUIFER
NON­

AQUIFER
C. DISCHARGES OF SURFACE WATER 
TO SOAKAWAY FROM:

Roof Drainage No Objection (R5) No objection (R5) No objection (R5)
Impermeable Areas
- public/amenity
• large car parks

• lorry parks

' - garage forecourts

- major roods

Acceptable (R4) Acceptable (R4) Acceptable (R4)
Acceptable (R4) 

(with interceptor)
Acceptable (R4) 

(with interceptor)
Acceptable (R4) 

(with interceptor)
Acceptable (R4) 

(with interceptor)
Acceptable (R4) 

(with interceptor)
Acceptable (R4) 

_  (with interceptor)
Acceptable (R4) 

(with interceptor)
Acceptable (R4) 

(with interceptor)
Acceptable (R4) 

(with interceptor)
Acceptable (R4) 

(subject to investigation 
and with interceptor)

Acceptable (R4) 
(subject to investigation 
and with interceptor)

Acceptable (R4) 
(with interceptor)

Industrial Sites Acceptable only if 
investigation favourable 

and with adequate 
precautions (R3/4)

Acceptable (R4) (subject 
to investigation) with 

interceptor

Acceptable (R4) (subject 
to investigation) 
with interceptor

Footnote

5. Direct discharge into groundwater of surface water This matrix is a summary only and m ust be read in
runoff is normally not acceptable conjunction with the policy statements and the key on

page 42.

Matrix 3c

Discharges of surface 
water to
underground strata
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Discharges to underground strata R esponse 4

Key to Matrices 3a, b and c. (R4)

R esp o n se  1 - P ro h ib it /o b je c t in p rinc ip le  - T he 

( R l)  N R A  will norm ally object in

p rincip le  to  such activities w hich 

w ou ld  involve a h igh risk of 

con tam in a tio n  to  con tro lled  w aters 

o r a source.

P re s u m p tio n  ag a in s t - T he N R A  

w ill seek to  p ro h ib it this activity by 

serving an  absolute p roh ib ition  

n o tice  w herever possible. A n 

o b jec tion  will on ly  be w ithdraw n  in 

excep tional circum stances o r w here R esponse 5 

detailed  investigation can (R5)

d em o n s tra te  that the  activ ity  docs 

n o t rep resen t a h igh risk of 

co n tam ina tion  to  con tro lled  w aters 

and  can be adequately  contro lled  by 

co n d itio n s  that form  part of a 

s ta tu to ry  consent o r agreem ent.

R esp o n se  3 - P ro h ib it io n  n o tic e /C o n se n t to  

(R 3) d is c h a rg e  - T he N R A  will norm ally

have no  ob jection  in princip le to  this 

ty p e  o f discharge, prov id ing  it is 

co n tro lled  th roug h  the  use o f a 

p ro h ib itio n  notice w ith  conditions 

and  a consen t to  d ischarge is 

ob ta in ed  w here appropriate .

In itial screening o f a consen t 

app lica tion  will iden tify  w hether 

fu r th e r  investigation and assessm ent 

is req u ired  p rio r to  consen t being 

determ ined . C o n sen t conditions m ay 

res tric t the  quality  and qu an tity  o f 

e ffluen t discharged and w here 

assessm ent identifies a potential fo r 

sign ifican t change in g roundw ater 

q u a lity , long term  m onito ring  of 

b o th  th e  discharge and rem ote 

observa tion  po in ts m ay be required.

R esp o n se  2 - 

(R2)

N o ob jec tion  sub jec t to  s ta n d a rd  

co n d itio n s - T he N R A  will norm ally 

have n o  objection in principle to this 

discharge subject to  standard 

conditions on a p roh ib ition  notice or 

planning perm ission to p ro tec t the 

quality of controlled waters o r a 

source. An investigation may be 

required to determ ine the risk of 

contam ination and the form ulation 

of appropriate  conditions. Long term 

m onitoring of controlled w aters in 

the vicinity of such activities may 

be required.

N o ob jec tion  -T he N RA  will 

norm ally have no  objection in 

principle to this discharge w hich it 

considers will have no discernible 

im pact on w ater resources o r  quality. 

N o  conditions o r m onito ring  are 

likely to be required.
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G. DIFFUSE POLLUTION OF GROUNDWATER

Diffuse pollution is pollu tion  spread over space and 

tim e w hich is not caused by local and specific 

discharges o r events. It is caused by  the  area! spread 

of pollutants or by the cum ulative effect of m any 

individual and ill-defined events. Examples of the 

form er are the deposition o f atm ospheric pollu tants 

and the leaching to  groundw ater of fertilisers and 

pesticides. Examples of the  latter are the com bined 

effects w ithin a catchm ent of bad m anagem ent 

practices involving potential pollu tants, such as 

industrial solvents o r farm wastes, w hich 

individually arc small and hard to detect but w hich 

cum ulatively have a significant im pact on w ater 

quality.

Diffuse pollution is a problem  for bo th  surface 

w aters and groundw ater. It is hard to  detect and it is 

hard to  relate cause to effect. Both because of this, 

and because a specific identifiable discharge is often 

n o t involved, contro l under norm al pollu tion  

contro l legislation is seldom  possible.

F or groundw ater, the problem  is greater because 

long residence times in aquifers result in diffuse 

pollutants accum ulating fo r m any years before 

being detected. O nce detected the cause may be 

rem ote in tim e and space. A good example is the 

problem  of high and rising nitrate concentrations in 

groundw ater, w here cu rren t land m anagem ent 

practices may have no relation to the quality  o f 

w ater in the aquifer beneath. The groundw ater may 

have been polluted by action taken in a different 

location m any years previously.

W here an individual discharge can be identified, it 

can be controlled by  the N R A  under Sections 85 

and 88 of the W ater Resources A ct, 1991. W here 

new  developm ents are proposed w hich, in the 

N R A ’s experience, are likely to  give rise to the risk 

o f diffuse pollu tion , the N R A  has often been 

successful in getting contro ls im posed th rough  the 

T ow n and C ou n try  Planning A ct 1990, depending 

on the degree of suppo rt the  Local P lanning 

A uthority  is prepared to offer.

U nder Section 93 o f the W ater Resources A ct 1991 

the N R A  may request G overnm ent to  make an 

o rder designating a w ater p ro tection  zone and 

prohibiting  or restricting specific activities w ith in  

that zone. N o  orders have yet been m ade under this

section of the  Act. A lthough the  orders could be 

used to cover any risk of po llu tion , from po in t o r 

diffuse sources, pow ers o f this ty p e  are one means 

o f establishing sta tu to ry  contro l over potential 

sources of diffuse pollution.

Section 94 o f the W ater Resources Act 1991 makes 

sim ilar provision to Section 93 b u t only in relation 

to  practices leading to contam ination  by n itrate, 

w hich is excluded from  Section 93. Designated areas 

u nder Section 94 are called N itra te  Sensitive A reas 

and ten designations have been m ade as part o f the 

voluntary p ilo t scheme to investigate methods of 

controlling nitrate in g roundw ater. Farmers w ithin 

these areas are encouraged to en te r into agreem ents 

to follow  a defined schem e of agricultural 

m anagem ent practices.

T h e  classification of g roundw ater vulnerability and 

the  definition of Source P ro tection  Zones in this 

policy have been draw n up to  p rovide a technical 

basis for the definition of areas to  im plem ent 

Sections 93 and 94. T he pilot N itra te  Sensitive A reas 

w ere defined according to the sam e principles as the 

definition of the  Source C atchm ent Zone. F u rth e r 

designations, according to criteria n o t yet 

determ ined by  G overnm ent, will be  necessary to  

m eet the requirem ents of the definition of 

vulnerable areas under the EC N itra te  D irective 

(91/676/E E C ).

T he classification by the  N R A  of groundw ater 

vulnerability and the identification o f Source 

Protection  Zones is to assist the N R A  and o ther 

regulatory  agencies in the use of cu rren t legislative 

pow ers. T he applicadon o f pow ers under Sections 

93 and 94 w ould  be a fu rther step and  subject to  the 

procedure for im plem entation set o u t, respectively, 

in Schedules 11 and 12 o f the W ater Resources 

A ct 1991.

TYPES OF DIFFUSE POLLUTION
D iffuse po llu tion  varies in character between u rban  

and rural areas. It affects g roundw ater resources 

used for potable supply and also has an impact upon  

the environm ent through  baseflow  into rivers.

Urban
M ost urban pollu tion  o f g roundw ater is due to 

individual po in t discharges. H ow ever, some 

problem s are diffuse in character because of the 

num ber of discharges and the uncertainty over their
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location . T h e  tw o  m ost no tab le  exam ples are 

p o llu tio n  fro m  industria l solvents used in the metal 

fin ishing, eng ineering  and d ry  cleaning industries 

and  d ischarges from  sew erage system s w hich can 

cause increased n itra te  concen tra tions. M any o f the 

p rob lem s are h is to ric  and  even th o ugh , the sources 

o f the  p ro b lem  have been  reduced th ro u g h  better 

design and  b e tte r  m anagem ent practices, the legacy 

o f the  past rem ains.

Rural
N itra te  is a sign ifican t diffuse source po llu tan t. In  

areas o f low  effective rainfall (the east, sou th  and 

m id lands of E ngland) u p o n  vulnerable aquifers it is 

d ifficu lt, if n o t im possib le , to  have intensive arable 

and livestock h u sb an d ry  and avoid leaching from  

th e  soil to  g ro u n d w ate r resulting  in concentrations 

in excess o f th e  d r in k in g  w ater lim it fo r nitrate. T he 

app lication  o f best p ractice to m inim ise n itrate 

leaching is a basic requ irem en t to  sustain 

g ro u n d w a te r qu a lity  in vulnerab le  areas and in 

m any cases, p a rticu la rly  in Source C atchm en t 

Z ones, res tric tions go ing  beyond  “best practice” 

will be requ ired . T hese  m easures w ill be driven by  

the  E C  N itra te  D irec tive  adopted  In D ecem ber 1991 

(91/6 7 6 /E E C ).

Pesticide p o llu tion  o f g roundw ater has som e o f the 

characteristics o f n itra te  contam ination  b u t there are 

significant differences. Since the term  “pesticides” 

encom passes a w ide and diverse range o f chemical 

co m pounds , the in terac tion  of these com pounds 

w ith  d ifferen t soils and aquifers will vary. H ence 

som e w ill be less m obile than o thers and have little 

im pact o n  g ro u n d w ate r o ther than by  a direct 

discharge. T h ere  is little evidence from  the U K  at 

p resen t to  suggest tha t the  application of pesticides 

and herbicides to  agricultural land at recom m ended 

rates poses a th rea t to  g roundw ater quality. 

H ow ever, m ore research  is needed in this area and a 

degree o f cau tion  m ust be used, especially in the 

m ost vulnerab le  situations. T he C o d e  of Practice for 

the  Safe U se of Pesticides on Farm s and H oldings, 

issued b y  M A F F  and  th e  H ealth  &  Safety Executive 

(H SE ), con ta ins advice on  how  to  avoid w ater 

po llu tio n  and sh ou ld  be follow ed w here appropriate.

T h e  localised, repeated  application  o f pesticides 

w hich  are w a te r so lub le  and persisten t (eg atrazine 

and sim azine) m ay give rise to  g roundw ater 

co n tam ina tion . Such instances arise in non- 

agricu ltu ra l use (railw ays, roads, car-parks)

particularly w here the  soil layer is non-existent 

(railway and road cuttings). T he use of soakaways 

for drainage from  treated  surfaces or as a disposal 

route fo r sprayer w ashings present a sim ilar risk.

The N R A  will seek to  ensure that the use of 

pesticides/herbicides for non-agricultural purposes 

is restricted w ithin Source C atchm ent Zones. 

W herever possible, non-persisten t, degradable 

com pounds should be used. In  areas o f high 

groundw ater vulnerability the  N R A  w ill co-operate 

with pesticide users over the choice o f pesticide and 

method of application.

POLICIES ON DIFFUSE POLLUTION
G.l The NRA, in making requests for orders 
under Section 93 and 94 of the Water Resources Act 
1991 w ill:

1) Follow the principles of resource and source 
protection established in this policy document.

2) In consultation w ith abstractors, have regard for 
the priorities lor resource protection.

3) Have regard fo r the results of research on 
the effectiveness and timing of the impact which 
land management changes can have on 
groundwater quality.

The stra tegy  for m anaging diffuse po llu tion  must be 

to p ro tec t all resources in vulnerable areas. This can 

only be achieved by  p roh ib iting  or contro lling  those 

practices o r use of those substances w hich will lead 

to a failure of the relevant quality  standard  over the 

whole o f the area concerned. H ow ever, because o f 

slow response tim es in groundw ater system s, 

control measures should be targeted on sources o f 

water supply , that is w ith in  Source C atchm ent 

Zones. Even w here a need has been identified, it 

may n o t be im m ediately practical to  form ulate 

proposals because o f the considerable com plexity of 

the technical in form ation required. T h e  im position 

of con tro ls may cause considerable hardship  to 

organisations o r individuals w ho have to  change 

their established and previously acceptable 

practices. T he m easure m ust, therefore, be seen to  

be b o th  necessary and soundly  based. Proposals fo r 

control of diffuse po llu tion  from  nitrate  will be 

governed by the p rogram m e for im plem entation of 

the E C  N itra te  D irective.
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G.2 The NRA w ill directly and indirectly, by seeking 
the support of other bodies, promote practices which 
protect groundwater resources in general from diffuse 
pollution through minimising the leaching of potential 
pollutants within vulnerable areas.

This policy  will be fulfilled by:

•  p reparing  and m aking available national and 

regional g roundw ater vulnerability maps, so 

that areas of risk  can be m ade know n,

•  d irectly  p rom oting  awareness of the 

risks to  g roundw ater am ong industry 

and agriculture,

•  seeking the suppo rt of G overnm ent, o ther 

regulatory bodies and trade associations to  

incorporate the concepts o f groundw ater 

vulnerability in their ow n regulations and 

guidelines, and providing technical suppo rt 

and research advice to  m ake this possible.

G.3 The NRA w ill use its own powers under Section 
85 ond 86 of the Water Resources Act 1991 and seek 
the support of Local Planning Authorities to use 
powers under the Town and Country Planning Act 
1990 to support, where appropriate, controls on 
diffuse pollution.

W here an area has been designated for the con tro l o f 

certain practices then the N R A  w ill seek to  ensure 

tha t parallel con tro ls are p u t in place through o ther 

legislation so that com plem entary  practices w hich 

frustrate  its objectives, are no t allow ed . As an 

example, the  N R A  w ould  expect th e  controls on  

agricultural practices in N itra te  Sensitive A reas to 

be supported  by con tro ls on non-agricultural 

activities w hich release nitrate. T he N RA ’s ow n 

direct pow ers of p revention arc lim ited and the 

m ost appropriate  m ethod  in m any cases will be 

th rough  developm ent controls.

G.4 Where appropriate, the NRA w ill seek general 
controls or prohibitions on practices or processes which 
might lead to groundwater pollution.

T he localised nature of g roundw ater sources and 

vulnerable aquifers makes the con tro l or p roh ib ition  

o f practices w ithin a given area a practical 

m anagem ent proposition . W here these practices 

present a general th rea t to  the w ate r environm ent 

the on ly  realistic course of action m ay be to  

recom m end Regulations under Section 92 o f the 

W ater Resources A ct 1991.

45



H. ADDITIONAL ACTIVITIES OR 
DEVELOPMENTS WHICH POSE A 
THREAT TO GROUNDWATER QUALITY

In  ad d itio n  to  th e  th rea ts  to  the quality  of 

g ro u n d w a te r resources identified in Sections C  to  F, 

there  are m an y  o th e r  activities w hich  can pose a risk 

to  g ro u n d w ate r q u a lity  th ro u g h  th e ir operational 

im pact o r  in itial developm ent. Because of the 

general p o in t sou rce  n a tu re  of these activities they  

pose  the  g reatest th re a t to  individual abstractions. 

H ence  th e  degree o f co n tro l sough t w ill increase 

w ith  increasing  p ro x im ity  to  any g roundw ater 

source.

Som e o f these  activities are con tro lled  th rough  the 

p lann ing  leg islation  and  others th ro u g h  various 

C odes o f P ractice  and  R egulations. H ow ever, there 

is as ye t no adequa te  con tro lling  m echanism  fo r 

som e activities.

THE PRODUCTION, STORAGE AND USE OF 
CHEMICALS (RAW AND WASTE)
A bandoned  and  o p era tin g  chem ical m anufacturing  

p lan ts, o r  m an u fac tu rin g  industrial prem ises w here 

chem icals are w ide ly  used , are a m ajo r category  of 

con tam inated  land . M any  instances o f g roundw ater 

p o llu tio n  and  surface w a te r po llu tion  by diffuse 

seepage due to  shallow  g ro u n d w ate r flow  have 

arisen as a resu lt (see Section D).

W here sign ifican t quan tities of specified hazardous 

substances are  sto red  th e  provisions of the P lanning 

(H aza rd o u s  Substances) A ct 1990 m ay be relevant 

(R egulations SI 1992 N o . 656). T he N R A  is a 

s ta tu to ry  consu ltee  o f th e  H azard o u s Substances 

A u th o rity  (L ocal P lann ing  A u tho rity ) over the 

issuing o f new  consen ts w hich m ay be refused o r 

gran ted  w ith  co n d itio n s . H ow ever, deem ed 

consen ts fo r  existing, established facilities (p rio r to

I.12.92) are n o t sub jec t to  consultation .

T h e  m an u fac tu re  and  use  of organic liquid 

chem icals, p a rticu la rly  ch lo rinated  solvents and acid 

m etallic so lu tions, p resen t a significant hazard , b u t 

th e  use o f  an y  chem ical u nder Lists I and II o f the 

E C  G ro u n d w a te r  D irec tive  (see A ppendix  1) could  

give rise to  g ro u n d w a te r  po llu tion  if no t subject to  

p ro p e r  c o n tro l. A lth o u g h  the W ate r Resources A ct

1991 (Section  92) gives th e  Secretary of State pow ers 

to  m ake regu la tions con tro lling  these activities, 

none have y e t been  m ade specific to  non-

agricultural storage. H ence, fo r new  sites, the  use of 

planning legislation is im portan t. F o r existing sites 

the N R A  advocates a proactive approach of 

prioritising sites posing the greatest risk and co ­

operating w ith industry  to  rectify deficiencies. The 

NRA w ou ld  norm ally object to  p roposals relating 

to these activities w ithin Source P ro tection  Zones I 

and II and  w ould encourage new  developm ent in 

areas o f low  vulnerability to  g roundw ater.

The storage of waste materials m ay require the  issue 

of a w aste m anagem ent licence. T he N R A  will 

influence the operation  of w aste chemical storage in 

such instances through  the consultation  stage of 

site licensing.

G uidance is available for certain aspects of chemical 

storage, although n o t targetted specifically at 

groundw ater pollu tion  prevention. H ealth  and 

Safety Executive G uidelines on the  storage of 

flammable liquids in containers HS(G)51 and in 

fixed tanks H S(G )50 and H S(G)52 are relevant.

For prescribed processes the handling of raw  

materials, waste and products to prevent the 

pollution of all media, including groundw ater, is 

controlled by H M IP . N R A  m ay request conditions 

on authorisations granted by H M IP  in o rder that 

groundw ater quality is preserved.

STORAGE OF FARM WASTES AND INTENSIVE 
LIVESTOCK HOUSING
In vulnerable locations the leachate from  stored  

wastes o r the effluent from  livestock units managed 

on an intensive basis can be highly pollu ting  to  

groundw ater. A part from  the nu trien t con ten t, the 

high organic loading and m icrobiological content 

can th reaten  individual g roundw ater sources.

Regulations have been in troduced under Section 110 

and Section 185(2)(c) o f the W ater A ct 1989 to  

control the  storage of silage, slu rry  and agricultural 

fuel oil. Farm ers m ust com ply w ith  these 

regulations for all new, substantially  enlarged or 

reconstructed installations.

Farmers should also abide by the C ode of G ood  

Agricultural Practice for the P ro tection  of W ater 

(M inistry of A griculture, Fisheries &  Food, 1991) 

where guidance is given on storage and disposal o f 

wastes and effluent.
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The N R A  w ould w ish to discouragc the 

establishm ent of farm waste storage areas and 

substantial livestock housing w ith in  the Inner 

Source P rotection  Z o n e  of any borehole (Z one I) 

unless adequate m easures can be agreed to  m inim ise 

the risk of pollution. F o r the larger public supply 

abstractions on fissured aquifer this could exceed 

the 50m distance from  the borehole  set o u t fo r the 

prohib ition  of waste disposal in the C ode of G ood 

A gricultural Practice, bu t the N R A  w ould  w elcome 

discussion on a case by  case basis.

GRAVEYARDS AND ANIMAL BURIAL SITES
Large graveyards can be a potential threat to  

groundw ater quality and as such the establishm ent 

of new sites or extensions w ithin Zone I areas 

would be opposed th rough  the planning process. 

Similarly the N R A  w ould  object to  animal burial 

sites w ithin Zone 1 areas. G uidance w ith respect to 

the latter is given in the  Code o f G ood A gricultural 

Practice for the P rotection  of W ater, 1991 and 

should be followed. R estrictions may also be likely 

w ithin Z one II (O u te r Source P rotection) subject to  

evaluation and assessment.

SEWAGE WORKS, FOUL SEWERS AND 
STORM OVERFLOWS
T he presence of sewage w orks and  the associated 

sewerage system  present a risk o f both 

bacteriological and chem ical contam ination  to 

groundw ater sources. T he N R A  w ould object to  the 

creation of new w orks w ithin bo th  Source 

Protection Zones 1 and  II. It w ou ld  also oppose the 

laying o f new  main sewerage system s w ithin Z one I, 

although the use of p ipew ork  w hich is less 

vulnerable to  leakage w ould be considered on  a case 

by case basis. There m ust be no sto rm  overflow  

facility to the  aquifer w ith in  either Zones I o r II. 

Indeed such a proposal w ould on ly  be perm itted  in 

o ther areas in exceptional circum stances (see policy 

statem ents FI to F4).

OIL AND PETROLEUM STORAGE AND 
TRANSPORT VIA PIPELINES
O il and petroleum  storage has resulted in m any 

instances o f groundw ater pollu tion , both from  

leakage from  (underground) storage tanks and the 

accidental rupturing o f  tanks and p ipew ork.----- —

Subject to  the outcom e o f consultation the 

G overnm ent intends to  make Regulations under 

Section 92 o f the W ater Resources A ct 1991 relating

to  industrial oil storage, on a basis similar to those 

relating to  farm wastes.

T he N R A  w ould ob ject to the siting of new  

hyd rocarbon  storage tanks w ith in  Zone I w hich  are 

located underg round . U nderground  storage o f 

hydrocarbons is discouraged w ith in  Zone II (O u te r  

Source P rotection) and  III (Source Catchm cnt) and 

on M ajor A quifers in general. W here necessary they  

m ust conform  to the  requirem ents in the 

R egulations and be subject to rigorous periodic 

testing. G uidance issued by the H ealth  &c Safety 

Executive should  also be follow ed. (Petrol Filling 

Stations: C onstruc tion  and O peration  HS(G)41).

T he N R A  will object to  oil pipelines for the 

strategic transfer of hydrocarbons within Z one I 

areas and will discourage them w ithin Zones II and 

III. T he N R A  w ould wish to liaise at an early stage 

w ith the relevant agencies regarding pipeline routes 

w ith a view to  discouraging construction over m ajor 

aquifer areas.

MAJOR INFRASTRUCTURE DEVELOPMENTS
T he N R A  will seek to  ensure tha t the line o f new  

m ajor com m unication  routes avoids Zone I areas. 

W here new  m ajor roads or railw ays are located 

w ithin Z one II (and Z one III on fissured strata) it 

will discourage the discharge o f roadside o r track 

drainage to  underg round  strata via soakaway 

system s because of the  risk of spillage after 

accidents (see M atrix 3c). Early discussion over new 

routes is encouraged.

O th e r  new  infrastructure  developm ent where there 

is the  possib ility  of drainage from  large areas of 

hardstanding  used for vehicle loading/unloading, 

m aintenance etc or w here there m ay be significant 

storage of hydrocarbons, solvents o r  other 

po tentially  contam inating  substances will be 

opposed w ith in  Z one I and resisted within Z one II 

unless the N R A  can be satisfied over the provision 

and m aintenance of adequate safeguards. Such 

developm ents include airfields, industrial parks and 

large areas o f vehicle parking.

A ny  agreem ent to  discharges in the  Source 

P ro tec tion 'Z ones w ou ld 'be“suBject to  site specific 

evaluation, dep th  restrictions on soakaways and the 

provision o f large oil interception facilities equipped 

w ith cu t-o ff valves.
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APPENDIX 1

LIST I AND LIST II SUBSTANCES AS DEFINED BY 
EC GROUNDWATER DIRECTIVE (80/68/EEC )
LIST I O F  FAMILIES A N D  GROUPS OF 

SUBSTANCES

T hese  substances shou ld  be prevented  from  being 

d ischarged  in to  g roundw ater.

L ist I co n ta in s the  ind iv idual substances w hich  

be long  to  the  fam ilies and groups o f substances 

specified below , w ith  the  exception o f those w hich 

are considered  inap p ro p ria te  to L ist I on  the basis o f 

a low  risk  tox ic ity , persistence and b ioaccum ulation .

Such substances w h ich  w ith  regard to  toxicity , 

persistence  and  b ioaccum ulation  are appropria te  to  

L ist II are  to  be classed in List II.

1 O rg an o h a lo g en  com pounds and substances 

w h ich  m ay fo rm  such com pounds in the 

aquatic  en v ironm en t.

2 O rg a n o p h o sp h o ru s  com pounds.

3 O rg a n o tin  co m p o u n d s .

4 Substances w hich  possess carcinogenic, 

m utagen ic  o r  teratogenic p roperties in o r via 

th e  aquatic  env ironm en t (1).

5 M ercu ry  and  its com pounds.

6 C ad m iu m  and  its com pounds.

7 M ineral oils and  hydrocarbons.

8 C yan ides.

LIST II O F  FAMILIES A N D  GROUPS OF 

SUBSTANCES

D ischarges o f these substances in to  groundw ater 

sh ou ld  be m inim ised.

List II con tains the individual substances and the 

categories o f substances belonging to the families 

and groups of substances listed below  w hich could 

have a harm ful effect on groundw ater.

1 The follow ing metalloids and metals and their 

com pounds:

1 Z inc 11 T in

2 C o p p e r 12 Barium

3 N ickel 13 Beryllium

4 C h ro m e 14 B oron

5 Lead 15 U ranium

6 Selenium 16 V anadium

7 A rsenic 17 C obalt

8 A ntim ony 18 T hallium

9 M olybdenum 19 Tellurium

10 T itanium 20 Silver

2 Biocides and the ir derivatives no t appearing in 

List I.

3 Substances w hich have a deleterious effect on 

the taste a n d /o r odou r of g roundw ater and 

com pounds liable to cause the form ation of 

such substances in such w ater and to  render it 

u n fit fo r hum an consum ption.

4 T oxic  or persistent organic com pounds of 

silicon and substances w hich may cause the 

form ation  of such com pounds in w ater, 

excluding those w hich are biologically 

harm less o r are rapidly converted  in w ater into 

harm less substances.

5 Inorganic com pounds o f phosphorus and 

elem ental phosphorus.

6 Fluorides.

7 A m m onia and nitrites.

(1) W here certain substances in List II are

carcinogenic, m utagenic o r teratogenic they are

included in category 4 of List I.
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HIGH
VULNERABILITY

INTERMEDIATE
VULNERABILITY

LOW
VULNERABILITY

HI H2 H3 11 12 I
Andover Beorsted Aberford Batcombe Adventurers Becdes
Blackwood Bridgnorth Anlgezarke Biacktoft Altcar Brickfield
Downholland Bromsgrove Bodsey Bromyard - Cegin • - -
Elmton Cuckney Eardiston Burlingham Clifton
Flodbury Fyfield Munslow Corstens Dendiurch
Hoktow Newport Neath Coombe Dunkeswick
Longmoss Wick Panholes Curtisden Foggothorpe
Newdiurch Rivington Denbigh Hafren
Sherboume Shirrel-Heoth East Keswick Ragdale
Sollom Sonnirtg Evesham Salop
Wollaseo Swaffham Prior Honslope Wickham
Wisbech Waltham Ludford Wilcocks

Mcnod Windsor
Milford Winter Hill
Whimple
Worcester

APPENDIX 2

Commonly occurring 
soil series within soil 
vulnerability dasses

Footnote

The vulnerability classification of soil cover is based on 
specific physio-chemical properties of so il. Some of the 
properties used to define class limits can vary with land use 
or other

local factors and because of this, the correlations with soil 
series given in the table above are examples and should not 
necessarily be considered definitive.

MAJOR AQUIFERS MINOR AQUIFERS NON-AQUIFERS
Highly permeable formations 
usually with the known or probable 
presence of significant frocturing. 
Highly productive strata of 
regional importance, often used 
for large potable abstractions.

Fractured or potentially 
fractured but with high 

intergranular permeability. 
Generally only support 

locally important 
abstractions

Variably porous/permeable 
but without significant 

fracturing. Generally only 
support locally 

important abstractions

Formations with negligible 
permeability. Only support 
very minor abstractions, 

if any

Chalk and Upper Greensand 
Jurassic Limestones 
Permo-Triassic Sandstones 
Mognesian Limestones 
Carboniferous Limestones 
Lower Greensand

Coal Measures 
Millstone Grit 

Old Red Sandstone 
Some igneous and 

metamorphic 
formations

River gravels 
Glacial sands and 

gravels 
Tertiary sands 
and gravels

All days, shales, m arls___
and sillstones.

Most igneous and 
metamorphic 
_ formations.

Mercia Mudstones

APPENDIX 3

Classification of 
types of strata

Footnote

This may be subject to minor variations in some NRA 
Regions to reflect local circumstances and the relative 
importance of different strata.
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APPENDIX 4 C ontrolled

Waters

defined by W ater Resources 

A ct 1991 P art III Section 104.

GLOSSARY OF TERMS USED THROUGHOUT T hey  include all groundw aters

THE DOCUMENT and inland waters and estuaries.

A b strac tio n rem oval of w ate r from  surface

w a te r o r g roundw ater, usually Dedicated land used fo r spreading

b y  pum ping. Land sewage sludge above the 

norm al requirem ents for

A b strac tio n licence issued by  the  N R A agricultural use.

u n d e r  L icence S.38 o f the W ater R esources

A c t 1991 to  p erm it w ater to Degradable pollu tants which readily

be abstracted. Pollutants break dow n.

A d so rb tio n process by w hich  a th in  layer of 

a substance accum ulates on  the 

surface of a so lid  substance.

D erogation term  used fo r loss o f water 

resources o r deterioration  in 

w ater quality  (usually relating 

to  a particular source).

A rtesian  F low overflow  o f g roundw ater w here

w a te r rises u nder pressure Diffuse Source pollu tion  from  w idespread

above the top  of Pollution activities w ith no one

th e  aquifer. discrete source.

A tten u a tio n b reak  dow n  o r d ilu tion  o f a Discharge C onsen t issued by N R A  under

con tam inan t in w ater. Consent Schedule 10 of W ater Resources 

Act 1991.

Baseflow th a t part o f the flow  in a

w atercourse  m ade up  of Drift D eposits term  used to include all

g ro u n d w ater and discharges. It unconsolidated superficial

sustains the  w atercourse in deposits (eg, fluvioglacial,

d ry  w eather. alluvium etc) overlying 

solid rocks.

C ess p it /p o o l sealed tank used to  collect

sewage. It has no  ou tle t and Effective that pa rt of the total porosity

requires period ic  em ptying. Porosity w hich can transm it water.

C o n fin ed w here  perm eable strata are Effective p ro p o rtio n  of rainfall that can

covered  by  a substantial dep th Rainfall infiltrate to  an aquifer after

o f  im perm eable stra ta  such tha t evapotranspiration.

the  cover p revents infiltration .

Form ation term  used to describe a

C onservative po llu tan ts w hich  can m ove sequence of rock layers.

P o llu tan ts read ily  th ro u g h  the  aquifer w ith

little  reaction w ith  the  rock Fractures/ natural cracks in rocks

m atrix  and w hich  are unaffected Fissures that enhance rapid

b y  b iodegradation  (eg chloride). w ater m ovem ent.

C o n tro lle d defined by  C o n tro l o f P o llu tion

W aste A ct 1974, P art I Section 30. It 

includes househo ld  industrial

and  com m ercial waste.
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H ydrogeological characteristics relating to flow P orous having m icroscopic pores

C haracteristics of w ater th rough  rock eg. 

perm eability, transm issivity, 

po rosity  etc

Potable W ater

betw een the  rock  grains (no t 

necessarily interconnected).

w ate r of su itab le  quality

H ydrological

Cycle

circulation o f the earth’s w ater 

in atm osphere, surfacc w ater,

fo r drinking.

oceans and g roundw ater and Prescribed related to Integrated P ollu tion
their relationship. Processes/

Substances

C o n tro l defined  in 

E nvironm ental Protection A ct
In tergranular

Flow

groundw ater flow  betw een 

individual grains of rock.

P rim ary

1990 Part 1 section 2. 

perm eability  related to  flow
Intergranular

Perm eability

see p rim ary  perm eability. Perm eability betw een grains within 

the aquifer.

Landfill site used for w aste disposal P roh ib ition notice served b y  NRA under

in to /o n to  land. N otice S.86 o f W ater Resources A ct 

1991 to prevent or control a

Leachate liquor form ed by  the act 

of leaching.

Recharge

discharge of effluent, 

w ater which percolates

Leaching rem oval of so luble substances 

by action of w ater percolating 

th rough  soil, w aste or rock.

R ehabilitation

dow nw ard  from  the surface 

in to  groundw ater.

restoring  good  quality by

List I and II 

Substances

defined by E C  G roundw ater 

D irective (see A ppendix 1).

Saturated Z one

natural or artificial means, 

zone  of aquifer where all

N on-degradable pollu tants that do  no t readily fissures and pores contain w ater

Pollutants break dow n. (ie below  w ater table).

O u tc ro p w here strata are a t the surface, Secondary perm eability  related to

even though  they  may be 

obscurcd by soil cover.

Perm eability g roundw ater flow  within 

fissures ra ther than 

betw een grains (see

Perched 

W ater Table

w ater level supported  by low  

perm eability layer above m ain

Prim ary  Permeability).

w ater table. Septic T ank sm all tank receiving and 

treating  sewage by bacteria

Perm eability m easure o f the ability to  

transm it water.

Soakaw ay

w here effluent overflows, 

system  for allow ing water o r

P oin t Source pollu tion  from  a discrete effluent to soak  into the

Pollution source eg. petro l station, septic 

tank, landfill.

g round , com m only  used in 

con junction  w ith  septic tanks.

Porosity ratio o f volum e o f void space to Source po in t of abstraction of w ater eg.

---- - --------
the total volum e of the rock.

Spring

well, borehole, spring.

natural em ergence of 

groundw ater at surface.
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S ta tu to ry  W ate r 

Q u a lity  

O b jectives 

(S W Q O s)

S trata

T rad e  E ffluen t 

T ran sfe r S tation

w ate r quality  objectives set by  

the  Secretaries of State, in 

re la tion  to  con tro lled  w aters.

U nsaturated Zone zone of aquifer betw een soil 

and w atertable w hich is partly 

saturated (ie that part o f  the 

aquifer above the w ate r table).

layers of rock , including Water C ycle

unconso lida tcd  m aterials such

as sands and gravels. Water T able

effluen t derived from  a 

com m ercial process/prem ises.

see hydrological cycle.

top  surface of the saturated  

zone w ith in  the aquifer.

w aste  disposal facility w here 

w aste is collected p rio r 

to  tran sp o rt to final

disposal point. Yield

W eathered Zone vertical zone  w ithin soil/rock

affccted b y  w eathering from the 

action o f w ater, heat, 

ice etc.

quan tity  o f w ater able to 

be rem oved from an 

abstraction  source. ‘
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<3
N R A

National Rivers Authority

T o ob ta in  copies o f any of the  fo llow ing docum ents, please send cheque 
(m ade payable to  the N ational Rivers A u th o rity ) o r  postal o rder to:

N ational Rivers A u th o rity  
N ew castle-U pon-T yne X 
N E85 4E T

•  Policy &  Practice fo r the P ro tection  of G ro u n d w a te r
(including the G roundw ater V ulnerability  M ap) Price £15

•  Indiv idual copies o f the  G roundw ater V ulnerab ility  M ap Price £5

•  Sum m ary Leaflets fo r  the G roundw ater P ro tec tion
Policy D ocum en t N o  C harge

R egional A ppendices can be obtained  from  th e  app rop ria te  regions free of charge

HEAD OFFICE
Rivers House 
Waterside Drive 
Aztec West 
Almondsbury 
Bristol 
BS12 4UD 
Tel: (0454) 624400 
Fax: (0454) 624409

LONDON OFFICE
30-34 Albert Embankment 
London SE1 7TL 
Tel: (071)8200101 
Fax: (071)8201603

ANGLIAN REGION
Kingfisher House 
Goldhay Way 
O rton Goldhay 
Peterborough PE2 5ZR
Tel: (0733)371811 
Fax: (0733) 231840

NORTHUMBRIA REGION
Eldon House 
Regent Centre 
Gosforth
Newcastle Upon Tyne 
NE3 3UD 
Tel: (091)2130266 
Fax: (091)2845069

NORTH WEST REGION
Richard Fairclough House 
Knutsford Road 
Warrington WA4 1HG
Tel: (0925) 53999 
Fax: (0925) 415961

SEVERN-TRENT REGION
Sapphire East
550 Streetsbrook Road
Solihull B91 1QT
Tel (021)7112324 
Fax: (021)7225824

ta M fc a n rrw n t |

m O N CENTHE
J

SOUTHERN REGION
Guildbourne House 
Chatsworth Road 
Worthing
West Sussex BN 11 1LD 
Tel (0903) 820692 
Fax: (0903)821832

SOUTH WEST REGION
Manley House 
Kestrel Way 
Exeter EX2 7LQ 
Tel (0392) 444000 
Fax: (0392)444238

THAMES REGION
Kings Meadow House 
Kings Meadow Road 
Reading RGl 8DQ
T el (0734) 535000 
Fax: (0734)500388

WELSH REGION
Rivers House/Plas-yr-Afon 
St Mellons Business Park 
St Mellons 
Cardiff CF3 OLT 
Tel: (0222) 770088 
Fax: (0222) 798555

WESSEX REGION
Rivers House 
East Quay 
Bridgwater 
Somerset TA6 4YS
Tel: (0278) 457333 
Fax: (0278) 452985

YORKSHIRE REGION
21 Park Square House 
Leeds LSI 2QG 
T el (0532) 440191 
Fax: (0532) 461889


