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The report/drawings provide an appropriate level of detail for the planning design stage of the 
proposed development. In order to satisfy the requirements of the local authority, the application 
will be subject to a number of standard conditions.  
 
In their correspondence of the 6th of September DLR Drainage Department set out a number of 
standard requirements. These are shown in Appendix 9 of this report. They will be addressed at 
detailed design stage prior to construction commencement and prior to the Stage 2 Stormwater 
Audit (ref Section 1.6 below).  
 

 STORMWATER AUDIT 
 
In accordance with the requirements of Appendix 7 Section 7.1.5 of the DLRCC Development Plan, 
a Stage 1 (Pre-Application Stage) Stormwater Audit of the project is to be prepared by an 
independent consulting engineer. JBA Consulting engineers have been engaged on the Dundrum 
project to carry out this audit. Extract from Section 7.1.5 shown below.     

Scope of Audit: The scope of the Stormwater Audit process is to ensure the drainage proposals for 
the subject development is assessed for conformity with the recommendations of the following:  
�{���'�Œ�����š���Œ�����µ���o�]�v���^�š�Œ���š���P�]�������Œ���]�v���P�����^�š�Œ���š���P�Ç���~�'���^���^�•�� 
�{���d�Z�����^�µ���^���D���v�µ���o���~���/�Z�/�������ó�ñ�ï�•�� 
�{���'�Œ�����v���Z�}�}�(���W�}�o�]���Ç�����}���µ�u���v�š�� 
�{���^�š�}�Œ�u�Á���š���Œ���D���v���P���u���v�š���W�}�o�]���Ç�� 
�{���'�Œ�����š���Œ�����µ���o�]�v���Z���P�]�}�v���o�����}�������}�(���W�Œ�����š�]�������(�}�Œ�����Œ���]�v���P�����t�}�Œ�l�•�� 
�{�����Z�������]�P���•�š���ï�ò�ñ 

The Part 10 planning application is in partnership with DLRCC (applicant) and LDA (agent). The 
audit has been prepared specifically as a technical review for the DLR Drainage Planning, 
Municipal Services Department in the standard manner applicable to all planning applications. 
The audit has been carried out by JBA and the JBA report is contained in Appendix 8 of this 
report. The report includes a table of queries from JBA and responses to these queries by BM. 
Please note that the Green Roof Policy document referred to above is now incorporated into the 
DLRCC DP Appendix 7.2.  

DLR Drainage Planning, Municipal Services Department reviewed the completed audit and noted 
that they were satisfied with it. Refer to Appendix 9 for the text of the email. There are a number 
of items that will be examined again at detailed design stage prior to the Stage 2 Stormwater 
Audit.   
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 SITE TOPOGRAPHY 
 
A detailed topographical survey of the existing site has been prepared. There is considerable 
variation in ground levels across the site. In broad terms the main part of the site slopes down 
gradually from the southwest corner towards the northeast corner, from +45.21m OD down to 
+39.76m OD. The western portion of the site slopes down towards the Dundrum Road entrance at 
+38.44m OD. These low points are the furthest locations from the high topography in the south 
corner at a distance of 410m and 430m away respectively. Figure 2.1 shows typical spot levels 
across the site. Refer to the topographical survey plan for further information, 
 
In the proposed new development, the site levels typically follow the existing site topography.  
 

c 
Fig 2.2. Summary of the Existing Site Topography Superimposed on the Topographical Survey Drawing. 

(Ordnance Datum Levels). 
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Proposed SuDS management trains on this site are as follows:  

 
Type 1: 

 
Type 2: 

 
Type 3: 

 
Type 4: 

Type 5: 

Road / Block 
6 Part Green 

Roof

BioRet./Perm 
Paving 

Attenuation 
Tank F SW Network Drainage 

Ditch

Block 5 Green 
Roof

Podium Blue 
Roof/Bio 
Retention

Attenuation 
Tank B SW Network Drainage 

Ditch

Block 4 Green 
roof

Podium Blue 
Roof/Bio 
Retention

Attenuation 
Tank C SW Network Drainage 

Ditch

Block 3 
Green roof

Podium 
Blue Roof

Attenuation 
Tank D SW Network Drainage 

Ditch

Block 2 
Green roof

Podium 
Blue Roof

Attenuation 
Tanks K & G SW Network Drainage 

Ditch

Blocks 8 Apts Perm.Paving 
& Tree Pits

Attenuation 
Tank A SW Network Drainage 

Ditch

Road Runoff Tree Pits Attenuation 
Tank A SW Network Drainage 

Ditch

Extensive Green Roof Attenuation Tank SW Sewer / Drainage ditch

Intensive Green Roof Attenuation Tank SW Sewer / Drainage ditch

Roadway Tree Pit / Bio 
Retention Area Silt Trap Attenuation 

Tank
SW Sewer / 

Drainage ditch

Roadway Detention basin or 
Filter drain Attenuation Tank SW Sewer / Drainage 

ditch

Hardstanding Permeable Paving Attenuation Tank SW Sewer / Drainage 
ditch
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 SuDS Conclusion 
 
This section of the report has comprehensively discussed the various SuDS measures which can be 
applied to the site and then selected the applicable devices, based on the site layout. A wide range 
of measures have been employed. A pollutant analysis and a series of SuDS management trains 
have then been developed based upon these SuDS measures.  
 
Finally, the chosen SuDS measures have been analysed for various rainfall scenarios to ensure that 
all the SuDS design criteria are met an extensive range of SuDS measures are proposed with 
extensive coverage of the developed area of the site. These measures will be effective in treating 
rainfall on the site to meet GDSDS and CIRIA.  
 

 ASSESSMENT FOR FLOOD RISK DUE TO POTENTIAL BLOCKAGE OF THE SURFACE WATER DRAINAGE 
SYSTEM ON SITE. 

 
A secondary check has been carried out to assess for flood risk arising from potential blockages in 
the proposed surface water network. This analysis was carried out using Causeway Flow by 
modelling the Hydrobrake at half of the Qbar for 50% blockage of the system. The results are 
appended in Appendix 6 of this report and indicate the flood volumes. Refer to the Site Specific 
flood risk assessment report for further information. 
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 DRAINAGE & WATERMAIN DESIGN TO CATER FOR THE PROPOSED PHASING OF 
THE DEVELOPMENT  

 
 INTRODUCTION 

 
The phasing of the site will be subject to market conditions and commercial considerations at the 
time of construction. It is currently envisaged that the project will be constructed and handed 
over in two phased building clusters as shown in Figure 6.1 below. Please note the following; 

�x Phase 1 includes the roads & primary infrastructure/services for the full scheme including 
works to the new Dundrum Road junction. Refer also to Note 2 below.  

�x Block commencements & completions within each phase will be based on a programme 
to be agreed with the contractor.  

�x Construction of the phases is expected to overlap and run concurrently.  
�x Subject to a final planning grant, the expected start date is currently envisaged to be mid-

2025 with an envisaged 5 to 6 year construction period.  
�x Completion of the first residential units is anticipated in mid-2027.  

 
Note 1: The above dates are only an estimate, the exact start date and completions dates may be 
delayed due to any planning appeals and will also depend on the length of the tendering process. 
Note 2: The primary site services are within the road network shown in yellow in Fig 6.1. It is the 
intention to construct this network in Phase 1, even if Phase 1 differs from the extent shown 
below. This will ensure that there is flexibility in the phasing and the timing of the construction of 
particular blocks.    
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Fig 6.1 Plan View of the Development Showing the Block Layout and Outline Phasing. 
 

 SURFACE WATER DRAINAGE DESIGN & SUDS FOR THE PHASING 
 
The surface water system has been designed to cater for the proposed phasing as follows: 

�x Early in Phase 1 the road network and associated buried services including the main surface 
water drains will be installed. Work at this stage will also include attenuation tanks & SuDs 
devices not directly associated with a particular block of apartments.  

�x The sw drains, SuDS devices and attenuation structures local to a particular block and only 
taking flow from it, will be installed as part of the construction of that block. Each block 
incorporates.  Such measures to ensure that each block is typically stand alone in terms of 
compliance with SuDS and that QBar flow rates are not exceeded for the areas drained. 

�x The three surface water connections from the site will be made in Phase 1. These are as 
follows: 

o Surface water drain connection to the sw sewer feeding into the River Slang ON 
St.Columbanus Road. 

o Surface water drain connection to the open channel flow ditch in the north east 
corner of the site at the existing wall opening. 

o Surface water drain connection to the open channel flow ditch in the east of the 
site. 

�x The Catchment strategy set out in Section 2.3.1 of this report will be adhered to and there 
will not be any temporary additional flows into another sub-catchment.  

 
 FOUL WATER DRAINAGE DESIGN FOR THE PHASING 

 
The foul water drainage system has been designed to cater for the proposed phasing as follows: 

�x Early in Phase 1 the road network and associated buried services including the main foul 
water drains will be installed. The controlled outflow wastewater pumping station 
requested by Uisce Éireann will be installed & commissioned early in Phase 1 also as will 
the connection from it to the combined sewer on the Dundrum Road.  

�x The foul water drains local to a particular block and only taking flow from it, will be 
installed as part of the construction of that block and connected to the site foul drainage 
network. 

 
  WATER SUPPLY 

 
The water main layout on site has been designed to cater for the proposed phasing on site as 
follows: 

�x Early in Phase 1 the road network and associated buried services including the water 
supply network and associated hydrants will be installed. The connection to the public 
watermain on the Dundrum Road will also be made.  

�x The water supply main local to a particular block and only taking flow from it, will be 
installed as part of the construction of that block and connected to the site network. 
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1. Introduction 

On the instructions of Barrett Mahony, Site Investigations Ltd (SIL) was appointed to complete 

a ground investigation at the former Central Mental Hospital site in Dundrum, Dublin 14. The 

investigation was for a residential development on the site and was completed on behalf of the 

Client, Land Development Agency. Due to supervision issues, the fieldworks were initially 

started in March 2021 and then postponed until August and completed in September 2021.  

 

This report presents the factual geotechnical data obtained from the field and laboratory testing 

with interpretation of the ground conditions discussed. 

 

 

2. Site Location 

The site is located in to the north of Dundrum town centre, which is to the south of Dublin city 

centre. The first map below shows the location of the site to the south of the city centre and the 

second map shows the location of the site to the north of Dundrum town centre. 

 

 

 

3. Fieldwork 

The fieldworks comprised a programme of cable percussive boreholes, trial pits, soakaway 

tests, foundation pits, slit trenches and California Bearing Ratio tests. All fieldwork was carried 

out in accordance with BS 5930:2015, Engineers Ireland GI Specification and Related 

Document 2nd Edition 2016 and Eurocode 7: Geotechnical Design.  
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The fieldworks comprised of the following: 

 

·  16 No. cable percussive boreholes 

·  35 No. trial pits 

·  4 No. soakaway tests 

·  7 No. foundation inspection pits 

·  3 No. slit trenches 

·  6 No. California Bearing Ratio tests 

 

3.1. Cable Percussive Boreholes 

Cable percussion boring was undertaken at 16 No. locations using a Dando 150 rig and 

constructed 200mm diameter boreholes. Hand dug inspection pits were excavated to check for 

underground services at each borehole location. The boreholes terminated at depths ranging 

from 4.50mbgl (BH12) to 8.60mbgl (BH11). It was not possible to collect undisturbed samples 

due to the granular soils encountered so bulk disturbed samples were recovered at regular 

intervals.  

 

To test the strength of the stratum, Standard Penetration Tests (SPT's) were performed at 

1.00m intervals in accordance with BS 1377 (1990). In soils with high gravel and cobble content 

it is appropriate to use a solid cone (60°) (CPT) instead of the split spoon and this was used 

throughout the testing. The test is completed over 450mm and the cone is driven 150mm into 

the stratum to ensure that the test is conducted over an undisturbed zone. The cone is then 

driven the remaining 300mm and the blows recorded to report the N-Value. The report shows 

the N-Value with the 75mm incremental blows listed in brackets (e.g., BH01 at 1.00mbgl where 

N=12-(2,2/2,4,3,3)). Where refusal of 50 blows across the test zone was encountered was 

achieved during testing, the penetration depth is also reported (e.g., BH01 at 7.60mbgl where 

N=50-(25 for 5mm/50 for 5mm)). 

 

At 5 No. locations, standpipes to allow for long term groundwater monitoring were installed. 

These were slotted pipes with a gravel response zone to allow for the groundwater to equalise 

within the standpipe. 

 

The logs are presented in Appendix 1.  

 

3.2. Trial Pits 

35 No. trial pits were excavated using a wheeled excavator with TP21 cancelled due to access 

issues. The pits were logged and photographed by SIL geotechnical engineer and 

representative disturbed bulk samples were recovered as the pits were excavated, which were 

returned to the laboratory for geotechnical testing.  
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The trial pit logs and photographs are presented in Appendix 2. 

 

3.3. Soakaway Tests 

At 4 No. locations, soakaway tests were completed and logged by SIL geotechnical engineer. 

BRE Special Digest 365 stipulates that the pit should be filled three times and that the final 

cycle is used to provide the infiltration rate. The time taken for the water level to fall from 75% 

volume to 25% volume is required to calculate the rate of infiltration. However, if the water level 

does not fall at a steady rate, then the test is deemed to have failed and the area is unsuitable 

for storm water drainage. 

 

The soakaway test results and photographs are presented in Appendix 3. 

 

3.4. Foundation Pits 

At seven locations, foundation pits were excavated to investigate the depths of the foundations 

of the existing structure. FI02 was cancelled due to issues accessing the proposed location. 

The pits included hand excavating around the foundation to measure the depth to the top, 

extension out from the wall and the thickness of the foundation. The pits were then 

photographed, backfilled with arisings and reinstated. 

 

The foundation pit logs are presented in Appendix 4. 

 

3.5. Slit Trenches 

Slit trenching was completed at 3 No. locations by hand digging with machine assistance where 

possible. The trenches were completed to check for any underground services at the selected 

locations. The trenches were logged and photographed before they were backfilled with the 

arisings.  

 

The slit trench logs with photographs are presented in Appendix 5. 

 

3.6. California Bearing Ratio Tests 

At 6 No. locations, undisturbed cylindrical mould samples were recovered to complete 

California Bearing Ratio tests in the laboratory. The results facilitate the designing of the access 

roads and associated areas and are completed to BS1377: 1990: Part 4, Clause 7 

‘Determination of California Bearing Ratio’. The results are presented as part of Appendix 6 

with the geotechnical laboratory test data. 

 

3.7. Surveying 

Following completion of all the fieldworks, a survey of the exploratory hole locations was 

completed using a GeoMax GPS Rover. The data is supplied on each individual log and along 

with a site plan in Appendix 9. 
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4. Laboratory Testing 

Geotechnical laboratory testing was completed on representative soil samples in accordance 

with BS 1377 (1990). Testing included: 

 

·  65 No. Moisture contents 

·  12 No. Atterberg limits 

·  25 No. Particle size gradings with 12 No. hydrometers 

·  3 No. shear boxes 

·  10 No. pH and sulphate content 

 

Environmental testing was completed by Eurofins Chemtest Ltd and this allows for a Waste 

Classification report to be produced. The environmental testing consists of the following: 

 

·  70 No. Suite I analysis 

 

The geotechnical laboratory test results are presented in Appendix 6 with the environmental 

test results and Waste Classification report in Appendix 7 and 8 respectively. 

 

 

5. Ground Conditions 

5.1. MADE GROUND 

MADE GROUND was encountered at most locations across the site generally to 1.10mbgl or 

shallower although it did extend deeper at 6 No. locations with TP02 recording fill material to 

2.20mbgl. The fill material is dominated by consists of granular sand and gravel fill although 

some cohesive clay soils were also recorded. The foreign material recorded in these soils 

include concrete, timber, tarmacadam, pottery, bone, ash, slag, plastic bags and red brick 

fragments. 

 

5.2. Overburden 

The natural ground conditions are consistent with cohesive soils encountered across the site. 

This includes brown and brown grey overlying black slightly sandy gravelly silty CLAY with high 

cobble and low boulder content soils. The black CLAY was recorded at depths ranging from 

1.80mbgl to 3.20mbgl. At the trial pit locations, some layers of granular GRAVEL were also 

recorded towards the north of the site. The boreholes terminated at depths ranging from 

4.50mbgl to 8.60mbgl on boulder obstructions. 

 

The SPT N-values in the natural ground at 1.00mbgl range from 4 to 19 indicating soft to stiff 

soils. The N-values then increase to 11 to 33 at 2.00mbgl and steadily increase with depth as 

the boreholes progress.  
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Laboratory tests of the shallow cohesive soils confirm that CLAY soils dominate the site with 

low to intermediate plasticity indexes of 14% to 16% recorded. The particle size distribution 

curves were poorly sorted straight-line curves with 22% to 53% fines content.  

 

5.3. Groundwater 

Groundwater details in the boreholes and trial pits during the fieldworks are noted on the logs 

in Appendix 1 and 2. Groundwater ingresses were recorded in 13 No. boreholes with initial 

water strikes between 0.80mbgl and 3.20mbgl. At four of the boreholes, BH11, BH13, BH15 

and BH16, the initial strike was sealed off by the borehole casings and then groundwater re-

entered the borehole between 3.50mbgl and 4.50mbgl. 

 

Groundwater was recorded in 12 of the trial pits at depths ranging from 1.30mbgl to 2.10mbgl 

with ingress rates recorded as seepages to slow.  

 

 

6. Recommendations and Conclusions 

Please note the following caveats: 

The recommendations given, and opinions expressed in this report are based on the findings 

as detailed in the exploratory hole records. Where an opinion is expressed on the material 

between the exploratory hole locations or below the final level of excavation, this is for guidance 

only and no liability can be accepted for its accuracy. No responsibility can be accepted for 

adjacent unexpected conditions that have not been revealed by the exploratory holes. It is 

further recommended that all bearing surfaces when excavated should be inspected by a 

suitably qualified Engineer to verify the information given in this report.  

 

Excavated surfaces in clay strata should be kept dry to avoid softening prior to foundation 

placement. Foundations should always be taken to a minimum depth of 0.50mBGL to avoid the 

effects of frost action and possible seasonal shrinkage/swelling. 

 

If it is intended that on-site materials are to be used as fill, then the necessary laboratory testing 

should be specified by the Client to confirm the suitability. Also, relevant lab testing should be 

specified where stability of side slopes to excavations is a concern, or where contamination 

may be an issue. 

 

6.1. Shallow Foundations 

Due to the unknown depth of foundation and no longer-term groundwater information, this 

analysis assumes the groundwater will not influence the construction or performance of these 

foundations. 
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As stated previously, man-made soils were recorded across the site to a maximum depth of 

2.20mbgl. SIL do not recommend that narrow shallow foundations are placed on fill material 

due to the unknown compaction methods used during laying of man-made material. This 

unknown could result in softer spots and differential settlement once construction is completed. 

If shallow foundations are to be used and man-made soils are encountered below foundation 

level, then the soil should be removed and replaced with engineered fill which is compacted to 

the required standard. 

 

Beneath the fill material the boreholes recorded cohesive CLAY soils. Using a correlation 

proposed by Stroud and Butler, the SPT N-values and plasticity indices can be used to calculate 

the undrained shear strength. With the low to intermediate plasticity indexes recorded in the 

laboratory for the soils encountered on site, this correlation is Cu=6N. This value can then be 

used to calculate the ultimate bearing capacity (UBC), and finally, a factor of safety is applied 

to get the allowable bearing capacity, with a factor of 3 chosen for this project.  

 

BH: 1.20m 2.00m 3.00m 

SPT Cu UBC ABC SPT Cu UBC ABC SPT Cu UBC ABC 

01 - - - - 33 198 1045 350 32 192 1033 345 

02 7 42 235 80 13 78 434 145 21 126 695 230 

03 - - - - 18 108 587 195 29 174 942 315 

04 - - - - 20 120 648 215 30 180 972 325 

05 15 90 480 160 14 84 465 155 20 120 666 220 

06 7 42 235 80 17 102 556 185 21 126 695 230 

07 - - - - 22 132 710 235 24 144 788 265 

08 11 66 358 120 14 84 465 155 31 156 1000 335 

09 19 114 603 200 19 114 617 205 31 156 1000 335 

10 14 84 450 150 31 156 985 330 31 156 1000 335 

11 10 60 328 110 19 114 617 205 35 210 1125 375 

12 4 24 144 50 17 102 556 185 22 132 727 245 

13 11 66 358 120 11 66 372 125 26 156 850 285 

14 11 66 358 120 25 150 800 265 30 180 972 325 

15 9 54 297 100 15 90 495 165 32 192 1033 345 

16 14 84 450 150 33 198 1045 350 39 234 1247 415 

 

All values are in kN/m2. 

 
 The following assumptions were made as part of these analyses.  If any of these assumptions 

are not in accordance with detailed design or observations made during construction these 

recommendations should be re-evaluated. 
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·  Foundations are to be constructed on a level formation of uniform material 

type (described above). 

·  The bulk unit weight of the material in this stratum has a minimum density of 

19kN/m3. 

·  All bearing capacity calculations allow for a settlement of 25mm. 

 

The trial pit walls remained stable during excavation. However, it would still be recommended 

that all excavations should be checked immediately and regular inspection of temporary 

excavations should be completed during construction to ensure that all slopes are stable. 

Temporary support should be used on any excavation that will be left open for an extended 

period. 

 

6.2. Groundwater 

The caveats below relating to interpretation of groundwater levels should be noted: 

There is always considerable uncertainty as to the likely rates of water ingress into excavations 

in clayey soil sites due to the possibility of localised unforeseen sand and gravel lenses acting 

as permeable conduits for unknown volumes of water. 

 

Furthermore, water levels noted on the borehole and trial pit logs do not generally give an 

accurate indication of the actual groundwater conditions as the borehole or trial pit is rarely left 

open for sufficient time for the water level to reach equilibrium.  

 

Also, during boring procedures, a permeable stratum may have been sealed off by the borehole 

casing, or water may have been added to aid drilling. Therefore, an extended period of 

groundwater monitoring using any constructed standpipes is required to provide more accurate 

information regarding groundwater conditions. Finally, groundwater levels vary with time of 

year, rainfall, nearby construction and tides. 

 

Pumping tests would be required to determine likely seepage rates and persistence into 

excavations taken below the groundwater level. Deep trial pits also aid estimation of seepage 

rates. 

 

As discussed previously, groundwater was recorded in 13 No. boreholes and 12 No. trial pits 

during the fieldworks. There is always considerable uncertainty as to the likely rates of water 

ingress into excavations in cohesive soil sites due to the possibility of localised unforeseen sand 

and gravel lenses acting as permeable conduits for unknown volumes of water. Based on this 

information at the exploratory hole locations to date, it is considered likely that any shallow 

ingress (less than 2.00mbgl) into excavations of the CLAY will be slow to medium. If granular 

soils are encountered in shallow excavations, then the possibility of water ingressing into an 

excavation increases. 
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If groundwater is encountered during excavations then mechanical pumps will be required to 

remove the groundwater from sumps. Sumps should be carefully located and constructed to 

ensure that groundwater is efficiently removed from excavations and trenches. 

 

6.3. Soakaway Test 

SA02 and SA03 passed the BRE specification with the water draining from the trial pit. SA02 

was completed in fill material, which may not have been compacted as much as the natural 

soils and SA03 was completed in granular SAND and GRAVEL soils. The f-values were 

calculated as 7.36 x 10-5m/s and 2.20 x 10-4m/s.  It would be recommended that any soakaway 

is placed in the natural granular soils. 

 

The soakaway tests, SA01 and SA04, failed the specification as the water level did not fall 

sufficiently enough to complete the test. The BRE Digest stipulates that the pit should half empty 

within 24hrs, and extrapolation indicates this condition would not be satisfied. The tests were 

terminated at the end of the first (of a possible three) fill/empty cycle since further testing would 

give even slower fall rates due to increased soil saturation.  

 

6.4. Pavement Design 

The CBR test results in Appendix 6 indicate CBR values ranging from 6.4% to 8.9%.  

 

The CBR samples were recovered at 0.40mbgl and inspection of the formation strata should 

be completed prior to construction of the pavement. Once the exact formation levels are 

finalised then additional in-situ testing could be completed to assist with the detailed pavement 

design.  

 

6.5. Contamination 

Environmental testing was carried out on seventy samples from the investigation and the results 

are shown in Appendix 7. For material to be removed from site, Suite I testing was carried out 

to determine if the material is hazardous or non-hazardous and then the leachate results were 

compared with the published waste acceptance limits of BS EN 12457-2 to determine whether 

the material on the site could be accepted as ‘inert material’ by an Irish landfill. 

 

The Waste Classification report in Appendix 8, created using HazWasteOnlineTM software, 

shows that the material tested can be classified as non-hazardous material.  

 

Following this analysis of the solid test results, the leachate disposal suite results showed 36 

No. samples remained within the Inert waste thresholds. 23 No. samples recorded 

determinands that exceed the Inert threshold but remain below the non-hazardous waste landfill 

levels whereas 11 samples exceeded these upper levels. It would be recommended that an 

Environmental Engineer is consulted prior to any earthworks commencing on site. 
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Seventy samples were tested for analysis but it cannot be discounted that any localised 

contamination may have been missed. Any MADE GROUND excavated on site should be 

stockpiled separately to natural soils to avoid any potential cross contamination of the soils. 

Additional testing of these soils may be requested by the individual landfill before acceptance 

and a testing regime designed by an environmental engineer would be recommended to satisfy 

the landfill. 

 

6.6. Aggressive Ground Conditions 

The chemical test results in Appendix 6 indicate a general pH value between 7.32 and 8.11, 

which is close to neutral and below the level of 9, therefore no special precautions are required. 

 

The maximum value obtained for water soluble sulphate was 127mg/l as SO3. The BRE Special 

Digest 1:2005 – ‘Concrete in Aggressive Ground’ guidelines require SO4 values and after 

conversion (SO4 = SO3 x 1.2), the maximum value of 152mg/l shows Class 1 conditions and no 

special precautions are required. 
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�1�.� �N�o� �p�a�r�t� �o�f� �t�h�i�s� �d�r�a�w�i�n�g� �m�a�y� �b�e� �r�e�p�r�o�d�u�c�e�d� �o�r� �t�r�a�n�s�m�i�t�t�e�d� �i�n� �a�n�y� �f�o�r�m� �o�r� �s�t�o�r�e�d� �i�n� �a�n�y� �r�e�t�r�i�e�v�a�l� �s�y�s�t�e�m� �o�f� 
�a�n�y� �n�a�t�u�r�e� �w�i�t�h�o�u�t� �t�h�e� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n� �o�f� �I�r�i�s�h� �W�a�t�e�r�a�s� �c�o�p�y�r�i�g�h�t�h�o�l�d�e�r� �e�x�c�e�p�t� �a�s� �a�g�r�e�e�d� �f�o�r� �u�s�e� �o�n� �t�h�e� 
�p�r�o�j�e�c�t� �f�o�r� �w�h�i�c�h� �t�h�e� �d�o�c�u�m�e�n�t� �w�a�s� �o�r�i�g�i�n�a�l�l�y� �i�s�s�u�e�d�.

�2�.� �W�h�i�l�s�t� �e�v�e�r�y� �c�a�r�e� �h�a�s� �b�e�e�n� �t�a�k�e�n� �i�n� �i�t�s� �c�o�m�p�i�l�a�t�i�o�n�,� �I�r�i�s�h� �W�a�t�e�r� �g�i�v�e�s� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �t�o� �t�h�e� 
�p�o�s�i�t�i�o�n� �o�f� �i�t�s� �u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k� �a�s� �a� �g�e�n�e�r�a�l� �g�u�i�d�e� �o�n�l�y� �o�n� �t�h�e� �s�t�r�i�c�t� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�a�t� �i�t� �i�s� �b�a�s�e�d� �o�n
�t�h�e� �b�e�s�t� �a�v�a�i�l�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �b�y� �e�a�c�h� �L�o�c�a�l� �A�u�t�h�o�r�i�t�y� �i�n� �I�r�e�l�a�n�d� �t�o� �I�r�i�s�h� �W�a�t�e�r�.� �I�r�i�s�h� �W�a�t�e�r� �c�a�n� 
�a�s�s�u�m�e� �n�o� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �a�n�d� �g�i�v�e� �n�o� �g�u�a�r�a�n�t�e�e�s�,� �u�n�d�e�r�t�a�k�i�n�g�s� �o�r� �w�a�r�r�a�n�t�i�e�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �a�c�c�u�r�a�c�y�,� 
�c�o�m�p�l�e�t�e�n�e�s�s� �o�r� �u�p� �t�o� �d�a�t�e� �n�a�t�u�r�e� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �a�n�d� �d�o�e�s� �n�o�t� �a�c�c�e�p�t� �a�n�y� �l�i�a�b�i�l�i�t�y� �w�h�a�t�s�o�e�v�e�r
�a�r�i�s�i�n�g� �f�r�o�m� �a�n�y� �e�r�r�o�r�s� �o�r� �o�m�i�s�s�i�o�n�s�.�T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �s�h�o�u�l�d� �n�o�t� �b�e� �r�e�l�i�e�d� �u�p�o�n� �i�n� �t�h�e� �e�v�e�n�t� �o�f� �e�x�c�a�v�a�t�i�o�n�s
�o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s�b�e�i�n�g� �c�a�r�r�i�e�d� �o�u�t� �i�n� �t�h�e� �v�i�c�i�n�i�t�y� �o�f� �t�h�e� �I�r�i�s�h� �W�a�t�e�r� �u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k�.� �T�h�e� �o�n�u�s� �i�s� �o�n� 
�t�h�e� �p�a�r�t�i�e�s� �c�a�r�r�y�i�n�g� �o�u�t� �e�x�c�a�v�a�t�i�o�n�s� �o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s� �t�o� �e�n�s�u�r�e� �t�h�e� �e�x�a�c�t� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �I�r�i�s�h� �W�a�t�e�r� 
�u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k� �i�s� �i�d�e�n�t�i�f�i�e�d� �p�r�i�o�r� �t�o� �e�x�c�a�v�a�t�i�o�n�s� �o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s� �b�e�i�n�g� �c�a�r�r�i�e�d� �o�u�t�.� 
�S�e�r�v�i�c�e� �c�o�n�n�e�c�t�i�o�n� �p�i�p�e�s� �a�r�e� �n�o�t� �g�e�n�e�r�a�l�l�y� �s�h�o�w�n� �b�u�t� �t�h�e�i�r� �p�r�e�s�e�n�c�e� �s�h�o�u�l�d� �b�e� �a�n�t�i�c�i�p�a�t�e�d�.
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�R�e�p�r�o�d�u�c�e�d� �f�r�o�m� �t�h�e� �O�r�d�n�a�n�c�e� �S�u�r�v�e�y� �O�f� �I�r�e�l�a�n�d� �b�y� �P�e�r�m�i�s�s�i�o�n� �o�f� �t�h�e� �G�o�v�e�r�n�m�e�n�t�.� 
�L�i�c�e�n�s�e� �N�o�.� �3�-�3�-�3�4

 ��G�a�s� �N�e�t�w�o�r�k�s� �I�r�e�l�a�n�d� �(�G�N�I�)�,� �t�h�e�i�r� �a�f�f�i�l�i�a�t�e�s� �a�n�d� �a�s�s�i�g�n�s�,� �a�c�c�e�p�t� �n�o� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �a�n�y� �i�n�f�o�r�m�a�t�i�o�n� 
�c�o�n�t�a�i�n�e�d� �i�n� �t�h�i�s� �d�o�c�u�m�e�n�t� �c�o�n�c�e�r�n�i�n�g� �l�o�c�a�t�i�o�n� �a�n�d� �t�e�c�h�n�i�c�a�l� �d�e�s�i�g�n�a�t�i�o�n� �o�f� �t�h�e� �g�a�s� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� 
�t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �( ��t�h�e� �I�n�f�o�r�m�a�t�i�o�n ��)�.� �A�n�y� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s� �a�n�d� �w�a�r�r�a�n�t�i�e�s� �e�x�p�r�e�s�s� �o�r� �i�m�p�l�i�e�d�,� �a�r�e� 
�e�x�c�l�u�d�e�d� �t�o� �t�h�e� �f�u�l�l�e�s�t� �e�x�t�e�n�t� �p�e�r�m�i�t�t�e�d� �b�y� �l�a�w�.� �N�o� �l�i�a�b�i�l�i�t�y� �s�h�a�l�l� �b�e� �a�c�c�e�p�t�e�d� �f�o�r� �a�n�y� �l�o�s�s� �o�r� �d�a�m�a�g�e
�i�n�c�l�u�d�i�n�g�,� �w�i�t�h�o�u�t� �l�i�m�i�t�a�t�i�o�n�,� �d�i�r�e�c�t�,� �i�n�d�i�r�e�c�t�,� �s�p�e�c�i�a�l�,� �i�n�c�i�d�e�n�t�a�l�,� �p�u�n�i�t�i�v�e� �o�r� �c�o�n�s�e�q�u�e�n�t�i�a�l� �l�o�s�s� �i�n�c�l�u�d�i�n�g� 
�l�o�s�s� �o�f� �p�r�o�f�i�t�s�,� �a�r�i�s�i�n�g� �o�u�t� �o�f� �o�r� �i�n� �c�o�n�n�e�c�t�i�o�n� �w�i�t�h� �t�h�e� �u�s�e� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 
�(�i�n�c�l�u�d�i�n�g� �m�a�p�s� �o�r� �m�a�p�p�i�n�g� �d�a�t�a�)�.� 
�N�O�T�E�:� �D�I�A�L� �B�E�F�O�R�E� �Y�O�U� �D�I�G� �P�h�o�n�e�:� �1�8�5�0� �4�2�7� �7�4�7� �o�r� �e�-�m�a�i�l� �d�i�g�@�g�a�s�n�e�t�w�o�r�k�s�.�i�e� �-� �T�h�e� �a�c�t�u�a�l� �p�o�s�i�t�i�o�n� 
�o�f� �t�h�e� �g�a�s�/�e�l�e�c�t�r�i�c�i�t�y� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �m�u�s�t� �b�e� �v�e�r�i�f�i�e�d� �o�n� �s�i�t�e� �b�e�f�o�r�e� �a�n�y� �m�e�c�h�a�n�i�c�a�l� 
�e�x�c�a�v�a�t�i�n�g� �t�a�k�e�s� �p�l�a�c�e�.� �I�f� �a�n�y� �m�e�c�h�a�n�i�c�a�l� �e�x�c�a�v�a�t�i�o�n� �i�s� �p�r�o�p�o�s�e�d�,� �h�a�r�d� �c�o�p�y� �m�a�p�s� �m�u�s�t� �b�e� �r�e�q�u�e�s�t�e�d� 
�f�r�o�m� �G�N�I� �r�e� �g�a�s�.� �A�l�l� �w�o�r�k� �i�n� �t�h�e� �v�i�c�i�n�i�t�y� �o�f� �g�a�s� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �m�u�s�t� �b�e� �c�o�m�p�l�e�t�e�d� �i�n� 
�a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� �c�u�r�r�e�n�t� �e�d�i�t�i�o�n� �o�f� �t�h�e� �H�e�a�l�t�h� �&� �S�a�f�e�t�y� �A�u�t�h�o�r�i�t�y� �p�u�b�l�i�c�a�t�i�o�n�,� 
 ��C�o�d�e� �o�f� �P�r�a�c�t�i�c�e� �F�o�r� �A�v�o�i�d�i�n�g� �D�a�n�g�e�r� �F�r�o�m� �U�n�d�e�r�g�r�o�u�n�d� �S�e�r�v�i�c�e�s �� �w�h�i�c�h� �i�s� �a�v�a�i�l�a�b�l�e� �f�r�o�m� �t�h�e� 
�H�e�a�l�t�h� �a�n�d� �S�a�f�e�t�y� �A�u�t�h�o�r�i�t�y� �(�1�8�9�0� �2�8� �9�3� �8�9�)� �o�r� �c�a�n� �b�e� �d�o�w�n�l�o�a�d�e�d� �f�r�e�e� �o�f� �c�h�a�r�g�e� �a�t� �w�w�w�.�h�s�a�.�i�e�. �
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�1�.� �N�o� �p�a�r�t� �o�f� �t�h�i�s� �d�r�a�w�i�n�g� �m�a�y� �b�e� �r�e�p�r�o�d�u�c�e�d� �o�r� �t�r�a�n�s�m�i�t�t�e�d� �i�n� �a�n�y� �f�o�r�m� �o�r� �s�t�o�r�e�d� �i�n� �a�n�y� �r�e�t�r�i�e�v�a�l� �s�y�s�t�e�m� �o�f� 
�a�n�y� �n�a�t�u�r�e� �w�i�t�h�o�u�t� �t�h�e� �w�r�i�t�t�e�n� �p�e�r�m�i�s�s�i�o�n� �o�f� �I�r�i�s�h� �W�a�t�e�r�a�s� �c�o�p�y�r�i�g�h�t�h�o�l�d�e�r� �e�x�c�e�p�t� �a�s� �a�g�r�e�e�d� �f�o�r� �u�s�e� �o�n� �t�h�e� 
�p�r�o�j�e�c�t� �f�o�r� �w�h�i�c�h� �t�h�e� �d�o�c�u�m�e�n�t� �w�a�s� �o�r�i�g�i�n�a�l�l�y� �i�s�s�u�e�d�.

�2�.� �W�h�i�l�s�t� �e�v�e�r�y� �c�a�r�e� �h�a�s� �b�e�e�n� �t�a�k�e�n� �i�n� �i�t�s� �c�o�m�p�i�l�a�t�i�o�n�,� �I�r�i�s�h� �W�a�t�e�r� �g�i�v�e�s� �t�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �a�s� �t�o� �t�h�e� 
�p�o�s�i�t�i�o�n� �o�f� �i�t�s� �u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k� �a�s� �a� �g�e�n�e�r�a�l� �g�u�i�d�e� �o�n�l�y� �o�n� �t�h�e� �s�t�r�i�c�t� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�a�t� �i�t� �i�s� �b�a�s�e�d� �o�n
�t�h�e� �b�e�s�t� �a�v�a�i�l�a�b�l�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �b�y� �e�a�c�h� �L�o�c�a�l� �A�u�t�h�o�r�i�t�y� �i�n� �I�r�e�l�a�n�d� �t�o� �I�r�i�s�h� �W�a�t�e�r�.� �I�r�i�s�h� �W�a�t�e�r� �c�a�n� 
�a�s�s�u�m�e� �n�o� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �a�n�d� �g�i�v�e� �n�o� �g�u�a�r�a�n�t�e�e�s�,� �u�n�d�e�r�t�a�k�i�n�g�s� �o�r� �w�a�r�r�a�n�t�i�e�s� �c�o�n�c�e�r�n�i�n�g� �t�h�e� �a�c�c�u�r�a�c�y�,� 
�c�o�m�p�l�e�t�e�n�e�s�s� �o�r� �u�p� �t�o� �d�a�t�e� �n�a�t�u�r�e� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �a�n�d� �d�o�e�s� �n�o�t� �a�c�c�e�p�t� �a�n�y� �l�i�a�b�i�l�i�t�y� �w�h�a�t�s�o�e�v�e�r
�a�r�i�s�i�n�g� �f�r�o�m� �a�n�y� �e�r�r�o�r�s� �o�r� �o�m�i�s�s�i�o�n�s�.�T�h�i�s� �i�n�f�o�r�m�a�t�i�o�n� �s�h�o�u�l�d� �n�o�t� �b�e� �r�e�l�i�e�d� �u�p�o�n� �i�n� �t�h�e� �e�v�e�n�t� �o�f� �e�x�c�a�v�a�t�i�o�n�s
�o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s�b�e�i�n�g� �c�a�r�r�i�e�d� �o�u�t� �i�n� �t�h�e� �v�i�c�i�n�i�t�y� �o�f� �t�h�e� �I�r�i�s�h� �W�a�t�e�r� �u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k�.� �T�h�e� �o�n�u�s� �i�s� �o�n� 
�t�h�e� �p�a�r�t�i�e�s� �c�a�r�r�y�i�n�g� �o�u�t� �e�x�c�a�v�a�t�i�o�n�s� �o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s� �t�o� �e�n�s�u�r�e� �t�h�e� �e�x�a�c�t� �l�o�c�a�t�i�o�n� �o�f� �t�h�e� �I�r�i�s�h� �W�a�t�e�r� 
�u�n�d�e�r�g�r�o�u�n�d� �n�e�t�w�o�r�k� �i�s� �i�d�e�n�t�i�f�i�e�d� �p�r�i�o�r� �t�o� �e�x�c�a�v�a�t�i�o�n�s� �o�r� �a�n�y� �o�t�h�e�r� �w�o�r�k�s� �b�e�i�n�g� �c�a�r�r�i�e�d� �o�u�t�.� 
�S�e�r�v�i�c�e� �c�o�n�n�e�c�t�i�o�n� �p�i�p�e�s� �a�r�e� �n�o�t� �g�e�n�e�r�a�l�l�y� �s�h�o�w�n� �b�u�t� �t�h�e�i�r� �p�r�e�s�e�n�c�e� �s�h�o�u�l�d� �b�e� �a�n�t�i�c�i�p�a�t�e�d�.

�©� �C�o�p�y�r�i�g�h�t� �I�r�i�s�h� �W�a�t�e�r

�R�e�p�r�o�d�u�c�e�d� �f�r�o�m� �t�h�e� �O�r�d�n�a�n�c�e� �S�u�r�v�e�y� �O�f� �I�r�e�l�a�n�d� �b�y� �P�e�r�m�i�s�s�i�o�n� �o�f� �t�h�e� �G�o�v�e�r�n�m�e�n�t�.� 
�L�i�c�e�n�s�e� �N�o�.� �3�-�3�-�3�4

 ��G�a�s� �N�e�t�w�o�r�k�s� �I�r�e�l�a�n�d� �(�G�N�I�)�,� �t�h�e�i�r� �a�f�f�i�l�i�a�t�e�s� �a�n�d� �a�s�s�i�g�n�s�,� �a�c�c�e�p�t� �n�o� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �a�n�y� �i�n�f�o�r�m�a�t�i�o�n� 
�c�o�n�t�a�i�n�e�d� �i�n� �t�h�i�s� �d�o�c�u�m�e�n�t� �c�o�n�c�e�r�n�i�n�g� �l�o�c�a�t�i�o�n� �a�n�d� �t�e�c�h�n�i�c�a�l� �d�e�s�i�g�n�a�t�i�o�n� �o�f� �t�h�e� �g�a�s� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� 
�t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �( ��t�h�e� �I�n�f�o�r�m�a�t�i�o�n ��)�.� �A�n�y� �r�e�p�r�e�s�e�n�t�a�t�i�o�n�s� �a�n�d� �w�a�r�r�a�n�t�i�e�s� �e�x�p�r�e�s�s� �o�r� �i�m�p�l�i�e�d�,� �a�r�e� 
�e�x�c�l�u�d�e�d� �t�o� �t�h�e� �f�u�l�l�e�s�t� �e�x�t�e�n�t� �p�e�r�m�i�t�t�e�d� �b�y� �l�a�w�.� �N�o� �l�i�a�b�i�l�i�t�y� �s�h�a�l�l� �b�e� �a�c�c�e�p�t�e�d� �f�o�r� �a�n�y� �l�o�s�s� �o�r� �d�a�m�a�g�e
�i�n�c�l�u�d�i�n�g�,� �w�i�t�h�o�u�t� �l�i�m�i�t�a�t�i�o�n�,� �d�i�r�e�c�t�,� �i�n�d�i�r�e�c�t�,� �s�p�e�c�i�a�l�,� �i�n�c�i�d�e�n�t�a�l�,� �p�u�n�i�t�i�v�e� �o�r� �c�o�n�s�e�q�u�e�n�t�i�a�l� �l�o�s�s� �i�n�c�l�u�d�i�n�g� 
�l�o�s�s� �o�f� �p�r�o�f�i�t�s�,� �a�r�i�s�i�n�g� �o�u�t� �o�f� �o�r� �i�n� �c�o�n�n�e�c�t�i�o�n� �w�i�t�h� �t�h�e� �u�s�e� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 
�(�i�n�c�l�u�d�i�n�g� �m�a�p�s� �o�r� �m�a�p�p�i�n�g� �d�a�t�a�)�.� 
�N�O�T�E�:� �D�I�A�L� �B�E�F�O�R�E� �Y�O�U� �D�I�G� �P�h�o�n�e�:� �1�8�5�0� �4�2�7� �7�4�7� �o�r� �e�-�m�a�i�l� �d�i�g�@�g�a�s�n�e�t�w�o�r�k�s�.�i�e� �-� �T�h�e� �a�c�t�u�a�l� �p�o�s�i�t�i�o�n� 
�o�f� �t�h�e� �g�a�s�/�e�l�e�c�t�r�i�c�i�t�y� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �m�u�s�t� �b�e� �v�e�r�i�f�i�e�d� �o�n� �s�i�t�e� �b�e�f�o�r�e� �a�n�y� �m�e�c�h�a�n�i�c�a�l� 
�e�x�c�a�v�a�t�i�n�g� �t�a�k�e�s� �p�l�a�c�e�.� �I�f� �a�n�y� �m�e�c�h�a�n�i�c�a�l� �e�x�c�a�v�a�t�i�o�n� �i�s� �p�r�o�p�o�s�e�d�,� �h�a�r�d� �c�o�p�y� �m�a�p�s� �m�u�s�t� �b�e� �r�e�q�u�e�s�t�e�d� 
�f�r�o�m� �G�N�I� �r�e� �g�a�s�.� �A�l�l� �w�o�r�k� �i�n� �t�h�e� �v�i�c�i�n�i�t�y� �o�f� �g�a�s� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �t�r�a�n�s�m�i�s�s�i�o�n� �n�e�t�w�o�r�k� �m�u�s�t� �b�e� �c�o�m�p�l�e�t�e�d� �i�n� 
�a�c�c�o�r�d�a�n�c�e� �w�i�t�h� �t�h�e� �c�u�r�r�e�n�t� �e�d�i�t�i�o�n� �o�f� �t�h�e� �H�e�a�l�t�h� �&� �S�a�f�e�t�y� �A�u�t�h�o�r�i�t�y� �p�u�b�l�i�c�a�t�i�o�n�,� 
 ��C�o�d�e� �o�f� �P�r�a�c�t�i�c�e� �F�o�r� �A�v�o�i�d�i�n�g� �D�a�n�g�e�r� �F�r�o�m� �U�n�d�e�r�g�r�o�u�n�d� �S�e�r�v�i�c�e�s �� �w�h�i�c�h� �i�s� �a�v�a�i�l�a�b�l�e� �f�r�o�m� �t�h�e� 
�H�e�a�l�t�h� �a�n�d� �S�a�f�e�t�y� �A�u�t�h�o�r�i�t�y� �(�1�8�9�0� �2�8� �9�3� �8�9�)� �o�r� �c�a�n� �b�e� �d�o�w�n�l�o�a�d�e�d� �f�r�e�e� �o�f� �c�h�a�r�g�e� �a�t� �w�w�w�.�h�s�a�.�i�e�. �
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