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SUMMARY 
 
This document represents the report requested under Item 5 of Table S1.3 in 
Schedule 1 to PPC Permit DP3732SQ (“the Permit"), which authorises the 
operation of the Bryn Pica Landfill site (“the Installation”), wherein the following 
is stated: 
 

‘The operator shall submit to the Agency a surface water management 
plan. The plan shall include, bit not be limited to, the following: 

• Drawings of the design and specification of all current surface 
water management drainage systems employed at the site 
(e.g. drainage ditches, lagoons etc). 

• Details of phasing of future works; 
• Details of all surface water treatment methods; 
• Demonstration by the use of rainfall and other meteorological 

data that surface water drainage system is designed to cope 
with storm events including details of the volume of surface 
water to be controlled; 

• Measures to ensure rainwater running off areas outside the 
landfill is intercepted and channeled away from construction, 
operational and post-closure phases; 

• Maintenance and repair of drainage channels and lagoons. 
• Review of the location and number of monitoring points. 
• Review of monitoring suite using all available monitoring data. 
• The setting/review of control and trigger levels for surface 

water management monitoring points where appropriate. 
•  Timetable detailing any relevant works to be completed.  

 
The operator shall implement any improvements or measures as 
agreed in writing with the Environment Agency.’   

 
The date for compliance with the above, which forms part of the Improvement 
Plan for the Installation of the said Permit, is the 1st of May 2007. 
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Surface Water Management Plan 
 

1. INTRODUCTION 

Amgen Cymru commissioned Encia Consulting Ltd. to undertake the 
preparation of the Surface Water Management Plan at Bryn Pica Landfill Site.  
The Surface Water Management Plan has been prepared in relation to PPC 
PERMIT No. DP3732SQ Improvement Condition 7, and in line with the ongoing 
development of the Site and takes into account the proposed phased infilling of 
the Site. 
 
It is considered that the purpose of this plan is to minimise, as far as practicably 
possible the risk associated with surface water contamination from the landfill site 
and associated activities, and shall include the following: 
 

1. Details and design drawings of all current surface water management 
drainage systems employed at Bryn Pica. 

2. Details of all future phasing and works. 
3. Evidence that the surface water management system in operation at Bryn 

Pica can cope with storm events including volumes to be analysed for. 
4. Review of the location and number of monitoring points. 
5. Review of monitoring suites using all available monitoring data. 

 
Operational areas have temporary surface water drainage to prevent surface 
water entering the waste disposal area.  In each case, they convey surface water 
to the balancing ponds at the southern end of the site, which allow for the 
regulation of the surface water discharge from the site, made under Discharge 
Consent ref AN033510101, at National Grid Reference (NGR) SO 01242 04417. 
 
Where potential improvements in landfill operations are identified any such 
remedial measures and associated timescales will be agreed in writing with the 
Environment Agency. 
 
 

2. EXISTING SURFACE WATER DRAINAGE 
 

The existing surface water drainage is summarised as detailed below.  The 
drainage consists of a combination of lined and unlined ditches with piped road 
crossing points. 

 
2.1 Temporary Drainage 
 
2.1.1  The existing temporary drainage consists of the following:- 

 
a) Drainage ditch to the east of the “low level” Haul Road, draining the eastern 

side slopes between the Site boundary and the “low level” Haul Road and 
eventually draining to the Southern Surface Water Lagoons; 

 
b) Drainage ditch in the basal formation, draining the western side slopes of the 

“low level” Haul Road, the basal formation of the Landfill, and run-off from the 
temporary capped side slopes of phase 2 to the north of the Leachate 
Lagoons, eventually draining through to the Southern Surface Water Lagoons; 

 
c) Drainage ditch to the south of the “low level” Haul Road, draining the haul 

roads in the southern part of the Landfill eventually draining through to the 
Southern Surface Water Lagoons. 
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2.1.2 These temporary drains connect to the main drainage ditch that feeds in the 
settlement lagoons located in the south-east corner of the Landfill Site. 

 
2.2 Permanent Drainage 
 
2.2.2 The existing permanent drainage consists of the following:- 

 
a) Drainage ditches on the western slopes of Phase 1, draining to the Western 

Surface Water Lagoon; 
 
b) Drainage ditches on the western flank of the Site, draining to the western 

boundary of the Site.  These drains bypass the Western Surface Water 
Lagoon; 

 
2.3 Surface Water Lagoons 
 
2.3.1 The existing surface water lagoons consist of the following:- 

 
a) Lagoon on the western side of the Site, commonly known as the Western 

Surface Water Lagoon.  The lagoon discharges to an existing ditch on the 
western boundary of the Site. 

 
b) Lagoons on the southern side of the Site, commonly known as the Southern 

Surface Water Lagoons.  These Lagoons originally operated in parallel and 
discharge to the Perimeter Ditch on the southern boundary of the Site. 

 
c) The addition of a Southern Surface Water Settlement Lagoon provided a 

greater settlement capacity in this area of the Site. This lagoon was 
constructed to the east of the current lagoons with alterations to the operation 
of the lagoons such that all three lagoons now operate in series not in parallel.  
The lagoons become primary, secondary and tertiary settlement and improve 
the water quality at the discharge location, and discharge to the Perimeter 
Ditch on the southern boundary of the Site. 

 
2.4 External Drainage 
 
2.4.1 The existing external intercepting drainage consists of the following:- 

 
a) Perimeter drainage ditch to the eastern flank to the Site, primarily draining 

the upper slopes to the east of the Site. 

 
3.  PROPOSED SURFACE WATER DRAINAGE 

The proposed surface water drainage has been designed on the basis of the 
proposed infilling of the Landfill.  The phasing of the Site is detailed on the 
Existing Layout drawing No. AM5456/2/02a.  The alterations proposed to the 
existing scheme are summarised below. 

 
3.1 Temporary Drainage 
 
3.1.1 The existing drainage ditch to the east of the “low level” Haul Road will be 

retained during the operation of Phase 2 and 3A.  As Phase 3B is developed the 
upper sections of the drainage ditch will be removed to accommodate the cell 
construction. This procedure will not remove the drainage ability of the system as 
slopes previously drained will be consumed into the landfill construction and, will 
therefore, no longer require surface water drainage. 
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The same procedure will be adopted as Phase 4 and 5 are developed, ensuring 
the exposed slopes between the Perimeter Drainage Ditch and the “low level” 
Haul Road are continually drained. 

 
3.1.2 The existing drainage ditch in the basal formation will be retained during the 

operation of Phase 2 and 3, however modifications to the ditch will be required as 
the footprint of the various cells in Phase 4 overlays the existing drainage ditch. 

 
As Phase 4 and 5 are developed the modified drainage ditch adjacent to Phase 2 
will be removed to accommodate the cell construction. 

 
3.1.3 The existing drainage ditch to the south of the “low level” Haul Road will be 

retained throughout the operation of Phase 3, 4, 5A,5B, 5C, and 5D.  The drain 
will be removed as the cell construction within Phase 5E is undertaken. 

 
3.2 Permanent Drainage 
 
3.2.1 No alterations will be made to the existing drainage ditches on the western slopes 

of Phase 1.  As further capping works in Phase 2 are undertaken these drains will 
be extended in line with the design ability of the current system. 

 
3.2.2 The majority of the existing drainage ditches on the western flank of the Site will 

be unaltered.  The bypass section of the drain will be removed and the drain 
discharged into the Western Surface Water Lagoon.  This alteration will ensure 
any sediments being transported by the drain are adequately dealt with. 

 
3.3 Surface Water Lagoons 
 
3.3.1 No alterations will be made to the Western Surface Water Lagoon.  Subject to 

changes in the design of the permanent drainage, further lagoons may be 
constructed to achieve the required capacity in this area of the Site. 

 
3.3.2 No alterations will be made to the Southern Surface Water Lagoon.  Subject to 

changes in the design of the permanent drainage, further lagoons may be 
constructed to achieve the required capacity in this area of the Site. 

 
3.3.3 As the landfill develops, a greater volume of the surface water will be drained 

from the permanent capped areas and therefore the performance criteria for the 
lagoons may change.  The size and function of the lagoons will be modified to suit 
the site conditions. 

 
3.3.4 During the development of Phase 5 the Southern Surface Water Lagoons will be 

replaced with suitable lagoons constructed outside of the footprint of the landfill.  
These lagoons are likely to be located adjacent to the Leachate Compound. 

 
3.4 External Drainage 
 
3.4.1 No alterations will be made to the existing Perimeter drainage ditch to the eastern 

flank to the Site. 
 

3.5  Detailed Design of Drainage System 
 
3.5.1 The lagoon sizing and drainage calculations have been carried out using the 

Micro-drainage software package. The surface water drainage scheme has been 
designed for a 1 in 100 year storm event.  
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3.5.2 The maximum level of suspended solids has been modelled to ensure the lagoon 
can adequately remove suspended solids throughout its design life and under all 
conditions. The relevant detailed drainage calculations are contained in Appendix 
B. 
 

 

3.6 Maintenance and Repair of Drainage Channels and Lagoons 

3.6.1 Maintenance and repair of drainage channels on site is carried out as and when 
required. All drainage channels are checked at least once a month for damage or 
blockages and any maintenance required reported and actioned. 

 
3.6.2 Maintenance and repair of lagoons is also carried out when required, although the 

lagoons are dredged at least once a year to prevent blockage / build up of sludge 
in the base of the lagoons. 

 
 

4. SURFACE WATER MONITORING PROCEDURES 

4.1 Monthly Surface Water Monitoring  

 
4.1.1 Amgen Cymru carries out monthly surface water quality monitoring inline with the 

requirements of the sites PPC Permit. Several points, both up and down dip of the 
landfill site are sampled with samples taken for laboratory analysis as well as in-
situ readings.  

 
4.1.2 Amgen Cymru’s surface water monitoring regime consists of 7 fixed monitoring 

points situated around the site. A description of the surface water monitoring 
regime is provided below, according to each relevant surface water course. The 
location of these monitoring points in relation to the landfill is illustrated in 
Drawing. No. AM5456/2/003. 

 
4.1.3 The surface water monitoring points along the Nant-y-Derlwyn stream are as 

follows: 
 
• SW1 (Upper Nant-y-Derlwyn) -  Background surface water quality in the 

Nant-y-Derlwyn stream is monitored at SW1, which is located at NGR SO 
0123 0575, approximately 550m north of the Installation. From this location, 
the stream flows down towards the site access road, at the northern end of 
the Installation.  

 
• SW 3 (Downstream of the old BPW landfill) – From the site access road, the 

stream is culverted beneath the old BPW landfill, for a distance of 
approximately 500m. Amgen continue to monitor any impact this old landfill 
has on the quality of surface water in the Nant-y-Derlwyn stream. 

 
• SW4a (Lower Nant-y-Derlwyn) – Following its exit from beneath the old Bryn 

Pica West Landfill , the stream flows in a south westerly direction along the 
boundary of land owned by Amgen. Previously samples have been taken from 
SW4, on the downstream side of the abandoned railway line. However, since 
March 2005 samples have been taken from a point further down the Nant-y-
Derlwyn due to health and safety concerns regarding access. 

 
4.1.4 The surface water monitoring points located along the unnamed stream to the 

south of the Installation Boundary, which feeds the Ysguborwen Stream, are as 
follows: 
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• SW 10 (Upstream of the Installation) – Since 2002 Amgen has carried out 

surface water monitoring of background surface water quality at a location 
directly east of the Bryn Pica Installation. 

 
• SW 11 (Old opencast settlement lagoon) – An old surface water settlement 

lagoon exists on the site at a location within the control Amgen. Surface water 
quality is sampled from the 750mm concrete pipe as it enters the lagoon. An 
unnamed stream to the south of the Installation enters this settlement lagoon, 
from where the overflow is culverted beneath the disused railway line. 

 
• SW 12 (tributary of the Ysguborwen Stream) – Over flow from the settlement 

lagoon described in SW11 above, combines with other small drainage features 
to form a small tributary to the Ysguborwen Stream. In March 2005, this 
additional monitoring point was added to gauge the quality of water therein. 
However, historically the surface water monitoring point identified as SW12 
was located on the Nant-y-Wenalt (where it emerges from a culvert running 
beneath the old dismantled railway line). 

 
4.1.5 Surface water monitoring points located in issues from the opencast backfill: 

 
• SW8 (Opencast Backfill Issue) – It is considered that the pond and associated 

unnamed watercourse to the south west of the site, represents perched 
groundwater issuing from near the base of the opencast backfill. This feature 
is located approximately 500m south west of the Installation.  

 
4.1.6 Laboratory analysis of a range of water chemistry determinands are required on a 

monthly frequency, at each of the locations mentioned above, depending on their 
association with leachate contamination, presence in waste materials deposited at 
the site, and the logistics involved in accurately quantifying their presence. 
 

4.2  Review of Current Monitoring Regime   
 

4.2.1 Number and Location of Monitoring Points 
 
Amgen Cymru currently utilises 7 surface water monitoring points on and around 
the landfill site. These points monitor both of the major surface water streams in 
the area as well as the discharge from the MCM level. In the past Amgen Cymru 
have previously utilised 8 other surface water monitoring points. Two of which 
were relocated to current sampling points.  
 
As can be seen from Section 4.1 above there are two main surface water streams 
in the vicinity of the landfill site. These are each being sampled at three separate 
locations on the stream, one of which in both cases is up gradient of the landfill 
site; thus providing a baseline for water quality in the streams. 
  
SW8 monitors a separate surface water pond that does not form part of the flow 
of either of the two streams previously discussed with water in the pond 
infiltrating into the ground beneath and subsequently the groundwater system.  
 
There are no further surface water streams in the vicinity that could be 
incorporated into the surface water monitoring regime and the pond at SW8 
represents the only stand alone surface water body within the vicinity of the 
landfill site.  
 
The Environment Agency’s “Guidance on Monitoring of Landfill Leachate, 
Groundwater and Surface Water” states that sampling of surface water water 
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courses should occur at two monitoring points per water course and that 
monitoring of surface water ponds should occur at one point per water body. 
Taking this into account Amgen Cymru currently sample surface water around the 
site in excess of what is recommended.  
 

4.2.2 Analysis Suites  
 

Amgen Cymru currently take samples for laboratory analysis at each of the 7 
surface water monitoring points, in addition to this in-situ analysis of several 
parameters is also carried out at the 7 monitoring points. 
 
Table 4.1 shows the parameters monitored for monthly at Bryn Pica by both the 
laboratory and in-situ analysis.  
 
 

Parameter Laboratory In-situ 

pH •  •  
Electrical Conductivity •  •  
Temperature  •  
Dissolved Oxygen  •  
Chloride •   
Ammoniacal Nitrogen •   
Chemical Oxygen Demand •   
Suspended Solids •   

        Table 4.1 Parameters Monitored for In Surface Water at Bryn Pica Landfill  
 
The Environment Agency’s “Guidance on Monitoring of Landfill Leachate, 
Groundwater and Surface Water” recommends that for a non-hazardous 
biodegradable landfill site posing a moderate to high risk to water receptors that 
the following parameters be sampled for in addition to those to above on a 
regular basis: 
 

a) Total Oxidised Nitrogen  
b) Total Organic Carbon 
c) Biological Oxygen Demand 
d) Dissolved Oxygen (recommended that this be laboratory analysed for) 

 
Due to the lack of these parameters in the Amgen Cymru analysis suites a review 
of the surface water quality results to date is included below to determine the 
quality of the surface water around Bryn Pica and the potential requirements for 
additional monitoring parameters. 
 

4.3  Review of Surface Water Quality Results 

4.3.1 Surface Water Quality Results Jan 2004 – Dec 2006 

Tables 4.2, 4.3 and 4.4 below detail the surface water quality results for the 
period Jan 04 – Dec 06 at Bryn Pica. As can be seen from the tables below 
surface water quality sampled around Bryn Pica is off good quality. There are 
some exceedances observed in the results, these are discussed further below. 
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Table 4.2 Surface Water Quality Average Concentrations for 2004  

 

Surface Water Monitoring Point Potential 
Contaminant 

Units EAL 
SW1 SW3 SW4 SW8 SW10 SW11 SW12 

Ammoniacal  
Nitrogen (NH4 
as N) 

mg/l DWS 0.5 0.53 0.36 1.19 0.41 0.3 0.62 - 

Chloride mg/l DWS 250 6.4 14.6 17 7.33 6.033 11.1 - 

COD mg/l - - 19.1 21.4 26.4 18.9 19 36.5 - 

DO mg/l - - 9.49 9.35 13.15 8.77 8.68 7.44 - 

EC @ 20oC uS/cm DWS 1500 252 494 976 1307 100 284 - 

PH - DWS 
5.5- 
9.5 

7.64 7.35 8.21 7.5 6.44 7.59 - 

Table 4.3 Surface Water Quality Average Concentrations for 2005 
 

 

Surface Water Monitoring Point Potential 
Contaminant 

Units EAL 
SW1 SW3 SW4 SW8 SW10 SW11 SW12 

Ammoniacal  
Nitrogen (NH4 as 
N) 

mg/l DWS 0.5 0.5 0.7 1.1 2.4 1.0 0.9 0.8 

Chloride mg/l DWS 250 4.3 16.0 17.5 5.8 5.1 7.3 7.4 

COD mg/l - - 20.0 21.7 20.0 22.1 20.8 30.0 24.7 

DO mg/l - - 15.7 10.5 9.0 14.5 6.8 6.3 5.1 

EC @ 20oC uS/cm DWS 1500 256 527 1011 1363 111 214 822 

PH - DWS 
5.5-
9.5 

7.9 7.8 8.4 8.0 7.1 7.7 8.1 

Table 4.4 Surface Water Quality Average Concentrations for 2006 

 

 

Surface Water Monitoring Point Potential 
Contaminant 

Units EAL 
SW1 SW3 SW4 SW8 SW10 SW11 SW12 

Ammoniacal  
Nitrogen (NH4 as N) 

mg/l DWS 0.5 0.88 0.64 0.52 0.37 0.4 0.48 0.46 

Chloride mg/l DWS 250 4.33 15.92 14.1 5.0 4.5 9.0 6.33 

COD mg/l - - 21.11 21.75 21.8 21.27 20.2 58.83 24 

DO mg/l - - 8.97 15.45 9.32 8.64 9.52 8.2 9.0 

EC @ 20oC uS/cm DWS 1500
0 

249 477 879 1309 101 244 772 

PH - DWS 
5.5-
9.5 

8.08 7.62 8.47 7.75 6.9 7.72 8.21 

 
4.3.2 Discussion 

The surface water quality results for Bryn Pica show that the streams and ponds 
around the site are of good quality with little evidence of contamination by 
leachate. It can also be seen that Ammoniacal Nitrogen is the only determinand 
analysed for that exceeds the relevant drinking water standard of 0.5mg/l.  
 
Exceedances of the drinking water standard for Ammoniacal Nitrogen have also 
been observed at the sampling points up-gradient of the installation as well as 
those down gradient; Implying that this is not due to leachate infiltration.  
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Due to the observed good quality of the surface water at Bryn Pica it is not 
considered necessary at this time to alter the analysis suite used or the frequency 
of monitoring carried out on site.  
 
However, it is considered that a separate suite be created for analysis in the 
event of an accident / emergency on site whereby several further determinands 
could be analysed for to determine the extent and type of any contamination 
observed. Recommendations for such a suite are presented in Table 4.5 below. 
 
 

Parameters to be Analysed For 
Flow Rate (In-situ) Temperature (In-situ) 
pH Sodium 
Electrical Conductivity Potassium 
Dissolved Oxygen Total Alkalinity 
Total Suspended Solids Sulphate 
Total Dissolved Solids Chloride 
Ammoniacal Nitrogen Iron 
Total Oxidised Nitrogen Manganese 
Volatile Fatty Acids Dissolved Methane  
Total Organic Carbon Arsenic 
Chemical Oxygen Demand  Mercury 
Biochemical Oxygen Demand Phenols 
Calcium Mineral Oils 
Magnesium Chlorinated Solvents 

Table 4.5 Analysis Suite for Surface Water Following Potential Accident / Emergency On Site 
 

It is anticipated that the above suite would be used once a accident or emergency 
situation had been identified on site, with the potential to cause detriment to the 
surface water environment on or around the installation.  

 
In such a situation inspection of all surface water monitoring points will be carried 
out and at least two samples taken from each water course / body for external 
laboratory analysis.  

 
4.4 Setting of Control / Trigger Levels for Surface Water  

 
4.4.1 The PPC Permit for Bryn Pica landfill site, in Table S4.3, states that the emission 

limits and monitoring requirements for point source emissions to water shall be as 
follows: 

 
a) Suspended Solids  50mg/l 
b) Mineral Oil   5mg/l 
c) Ammoniacal Nitrogen  5mg/l 
d) COD    30mg/l 
e) pH    Not <6 or 9> pH units 

 
4.4.2 Although these limits are set for surface water discharge from the settlement 

lagoons it is recommended that these levels be adopted as the sites Trigger 
Levels for surface water quality. Should surface water samples provide results 
above any of these levels then further sampling, utilising a more general analysis 
suite such as that in Table 4.5 above, should be carried out. 

 

4.4.3 Control levels, at which further sampling and a review of site procedures shall be 
carried out, will be set as the relevant EAL for each monitored determinand. If a 
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control level is breached during routine monitoring a further laboratory analysis 
or in situ analysis will be conducted as well as a brief review of operations in the 
area in order to determine of any of the operations on site are causing a 
detrimental effect on the environment (it is not considered necessary for any 
review to be completed if up-gradient surface water quality is in breach of the 
EAL in addition to that down gradient or irrespective of down gradient quality).  

 
 

5. CONCLUSIONS AND RECOMENDATIONS 
 

5.1 Encia Consulting Ltd. has carried out a review of the surface water management 
and monitoring system in place at the Bryn Pica Installation, as required by PPC 
PERMIT No. DP3732SQ Improvement Condition 7. 

 
5.2 The following aspects of the surface water management system at the site have 

been considered as part of this review and recommendations for improvement in 
surface water management at the site made. 

 
1. Details and design drawings of all current surface water management 

drainage systems employed at Bryn Pica. 
2. Details of all future phasing and works. 
3. Evidence that the surface water management system in operation at Bryn Pica 

can cope with storm events including volumes to be analysed for. 
4. Review of the location and number of monitoring points. 
5. Review of monitoring suites using all available monitoring data. 

 
5.3 The current surface water scheme incorporates various lagoons to reduce the 

quantity of sediment in the surface water at the discharge points.  The various 
surface water drains on the Site will be monitored to establish where the main 
sediment generators are located.  These sediment generators can be addressed 
as a priority to effect significant improvements in the surface water system. 

 
5.4 It is considered that the site operators current procedures for the management 

and monitoring of surface water discharged from the Bryn Pica Landfill Site are 
suitable for the protection of proximal water environments. 

 
5.5  The current surface water control infrastructure is shown to be of an adequate 

specification for both normal site conditions as wells having sufficient capacity to 
deal with storm events (designed for up to 1 in 100 year flood). 

 
5.6 The following recommendation are made following this review: 
 

a) Hydro-seeding the eastern side slopes between the Site boundary and the 
“low level” Haul Road to reduce erosion.  These slopes are to remain exposed 
until the completion of Phase 4, and therefore, there is long term benefit to 
the Site; 

  
b) Continued use of flocculants to control colloidal particles within the lagoons.  

The benefits of flocculants should be regularly reviewed. 
  
c) It recommended that the operator carryout an annual review of the 

performance of the surface water management system at the Bryn Pica site 
and following any significant alteration to the site infrastructure. 
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