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1.0 Brief 

GGP Consult has been requested by HC Consultancy on behalf of the client Brocklesby Limited to 
prepare a verification report covering the new tank farm bund wall height, the sites tertiary containment 
and provide a sign off document covering the construction works undertaken for the above. 

The report shall be broken down into the following sections; 

Section 2 -  New Tank Farm Containment Calculations 

Section 3 -  Site tertiary Containment  

Section 4 -  Site Final Inspection & Sign off. 

 

Section 2  New Tank Farm Containment Calculations 

2.1 Site Description  

GGP was commission to provide design and detail package of a new tank farm 16No 3.5m DIA Tank 
14.5m high, with a further 4No 8.5m DIA tanks, 10.0m high. 

2.2 Design Philosophy 

 The new tank farm was to be bunded with insitu reinforced concrete walls to the perimeter and a piled 
floor slab.  

The wall will be set to an appropriate calculated height to cater for the requirements set out in the CIRIA 
guidance.  

The report has been adjusted to suit as-built condition. 

2.3 Bund Capacity 

2.3.1 110% of the largest Tank Capacity 

The largest proposed tank will be 8.5m DIA and 10.0m high giving a total capacity of 567m³. 

Tank Volume    = 567m³ 

110% Volume    = 624m³ 

2.3.2 25% of Total Tank Capacity 

The following tanks are to be placed in the new tank farm. 

3.5m DIA x 14.5m H       = 139.5m³ x 16No.           = 2,232.00 m³  

8.5m DIA x 10.0m H = 567.0m³ x 4No.           = 2,268.00 m³  

Total tank Volume     = 4,500.00m³ 

25% Volume      = 1,125.00m³ < 110% 

THEREFORE 25% CAPACITY WILL BE USED FOR THE BUND VOLUME 
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2.4  Available Bund Volume 

A detail assessment of the bund proposed levels has been undertaken. 

The available bund volume has been calculated based on a minimum bund wall height of 1.600mm 
across a total area of 941m2.  

Based on the above details this would provide a total volume of 1,505.6m2. 

The above volume includes all tank bases, buildings & tanks themselves. 

By using these volumes, it will be suitable for checking the 25% required capacity, as part of this 
scenario it is assumed all tanks fails allowing the use of the tank area itself up to the 1.60m high bund 
wall level. 

The total bund volume has been calculated to be 1,505.6m3 with the tank and vessels area included. 

Volume = 1,505.6m³ > 1,125.0m³ PASS 

It has therefore been demonstrated that the available bund volume of the as built bund wall levels 
provides more than sufficient volume to contain the 25% volume.  

2.5  Quantitative Assessment for the 25% Arbitrary Allowance 

In accordance with the CIRA C736, guidance, the following section shall review the 25%. 

Based on the detailed assessment undertaken using AutoCad, an available volume equates to 
1,505.60m3 

Rainfall shall now be considered. 

2.5.1 Rainfall Allowance 

At the time of a failure, it can be assumed that the drainage system will be empty providing an allowance 
is made for rainfall equal to a 1:10 year return period 24hr duration before & 8 days’ duration after a 
failure event (CIRA C736, Section 4.3.3, page 43 & 44). 

For a first estimate fig 4.2 average rainfall depths (from HR Wallingford, 1986) shall be used.  

Based on the below table (see following page), a total rainfall depth of 83mm (29mm + 54mm) should be 
accounted for. 

29mm of rainfall occurred across the tank farm area 24hr before a failure event, equating to 27.3m³ 
(941x0.029=27.3).  

Based on the above the tank will have sufficient capacity to contain the first 29mm. 

1,125.0m³ + 27.3m³ = 1,152.3m³ < 1,505.6m3 PASS 

Now to consider 8 days of rainfall be 54mm.  

54mm of rainfall occurred across the site dirty water area 8 days after a failure event, equating to 50.8m³ 
(941x0.054=50.8). 

Based on the above the tank will have sufficient capacity to contain the first 29mm but not the additional 
54mm.  

1,125.0m³ + 27.3m³ + 50.8 = 1,203.1m³ > 1,505.6m3 – Pass 

It can now be concluded that the bund will have sufficient capacity to contain a failure event including 
rainfall.  

Freeboard & dynamic effects shall now be considered.  
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Based on the above table at total rainfall depth of 83mm (29mm + 54mm) should be added to the bund 
wall height.  

 

 

 

 

 

 

 

Site Location
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2.5.2 Freeboard & Dynamic Effects 

An allowance for freeboard in bund and dynamic effects should be added to the final bund height 
required for the worse case failure i.e. 110%. 

Freeboard / Firefighting Foam 

The tank contents is of a flammable nature and therefore the allowance for firefighting foam shall be 
considered necessary for this development equating to 0.1m.   
 
Surge 

CIRA C736, Section 4.4, page 53 & 54. fig 4.7.  

 

Based on the above table at total surge allowance of 250mm should be added to the bund wall height.  

Surge shall be considered at the time of failure; 

The available bund volume at time of failure will be 1,505.6m³. 

25% volume = 1,125.0m³. 

1,505.6m3 LESS 1,125.0 = 380.6m³. 

Wall available surge height = 380.6 / area (941) = 0.404m 

Therefore, based on the above and the as-built wall height of 1.6m has complied with the surge 
allowance required set out in table 4.7 above. 

Within the CIRIA document rainfall & surge can either be considered additions to each other or the surge 
height (250mm) can include for rainfall where suitable justifiable. 

This can be justified in two stages; 
 
Stage one, 29mm of rainfall occurred across the site dirty water area 24hr before a failure event, 
equating to 27.3m³. 
 
Detailed calculation indicated a spare available volume of 353.3m³ based on a wall height of 1.60m. 

or a max water level of 1.225mm above GL i.e. 0.375m Freeboard. 

The above is deemed to be acceptable. 
 
Stage two, 54mm of rainfall occurring across the site dirty water area for 8 days after a failure event.  
 
At this stage we would consider the surge effects from the failure would have settled and the water 
would have found its natural level of 1.225mm above GL as per stage 1 above. 

By the end of the 8 day period the rainfall would generate an additional 50.8m3.  
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This would reduce the available volume down to 302.5m3 

The water level would be resting after 8 days of rainfall, leaving 321mm for wind effects.  

2.5.3 Quantitative Assessment Conclusion 

It has been demonstrated within section 2.5 that the designed as-built wall level of 1.6m in height fulfils 
the requirement set out for the assessment of rainfall and surge in accordance with the CIRIA C736 
guidance. 

It has further been demonstrated that the new tank farm will have 0.321m for surge / freeboard.  

2.6  Jetting Failure 

The failure of a storage tank through a rupture or corrosion of the side wall, could result in the escape of 
a jet of liquid. This is referred to as jetting. 

The risk of jetting cannot be designed out, however maintenance of the tank through internal inspections 
can assess the condition of the tank. However, this is not always practical or feasible.   

The tank farm is positioned centrally to the overall site, with terry containment to the full site boundary. 
This tertiary containment will provide protection against jetting.  

This is considered as an acceptable protection measure. 

2.7  As-Built Design Summary 

 25% of all tank volume has demonstrated to be the worst-case design option when compared 
against 110% of the largest tanks.  

 

  Analysis of the proposed structural slab levels has demonstrated an available volume equal to 
1,505.6m³ based on the As Built wall level of 1.60m in height. 

 

 Surge allowance of 250mm has been incorporated within the as- built wall level in accordance 
with the CIRIA guidance. 

 

 All bund wall heights have been constructed to a minimum level equal to 1.60m in height. 

 
2.8 Summary and Compliance Statement 

It has been demonstrated within the report that the sites containment system has been constructed in 
compliance with the recommendation and guidance set out within CIRIA C736. 

The As-built bund wall 1.60m in height AOD will contain the 25% volume.  

 

 

 

 

 

 

 



 
 

  8 

Section 3  Site Tertiary Containment  

3.1 Site Tertiary Description & Capacity 

GGP were requested to review the site tertiary containment system and provide an assessment on the 
overall capacity and that capacity against firefighting water demand.  

The sites tertiary containment consists of extensive concrete external slabs with kerb upstands to the full 
perimeter. Within the lower areas along the perimeter i.e. to the frontage of the new tank farm loading 
apron. A trief kerb has been introduced to provide an increase depth locally ensuring the wider area of 
the sites tertiary containment system would be utilised without overtopping occurring in these lower 
areas.  

The effective flood depth across the tertiary containment area varies between 0.38.m – 0.00m. 

From an assessment using the site level survey within AutoCAD, an average depth across the full site 
area could be considered as 0.180m accounting for the high and low spot across the large area.  

The free available area has been calculated to be 9,097m². 

Assuming the average depth of 0.180m across this full area. A maximum containment volume can be 
calculated.  

9,097 x 0.180m  = 1,637.5m³ 

The following section shall review this available volume against a potential fire water demand.  

3.2 Fire Water Volume 

 The required fire water volume to be contained within the sites full containment systems covering both 
secondary and tertiary systems has be calculated using CIRIA C736, Section 4.3.4 Firefighting Water.  

Currently the site has no fixed firefighting systems i.e. automated sprinkler system. Two onsite fire 
hydrant are present located at gate 1 and gate 2 

All fires must be tackled by use of Fire Engine’s / Tender’s.  

The following assessment has been carried out using Box 4.1, Table 4.4. 

Based on the solids and liquids storage on site, the severity rating can be concluded as medium. For a 
medium severity rating a total water demand equates to 1,080m³ / hr, for a minimum requirement of 
4hours. This provides a total fire water volume of 4,320m³ 

Section 3.3 shall now review the full site available volume considering both Tertiary & secondary 
containment systems.  

3.2.1 Tertiary Containment Volume  

The available volume has been concluded to be 1,637.5m³ as outline in section 3.1 above.  

2.3.2 Secondary Containment Volume  

New Tank Farm - 1 

Area  = 941m² 

Free Flood Area = 503m² 

Bund Height = 1.6m  

Volume = 804.8m³ 
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Existing Bund - 1 

Area  = 292m² 

Free Flood Area = 193m² 

Bund Height = 1.6m  

Volume = 308.8m³ 

Existing Bund - 2 

Area  = 417m² 

Free Flood Area = 264m² 

Bund Height = 0.5m  

Volume = 132.0m³ 

Existing Bund - 3 

Area  = 105m² 

Free Flood Area = 66m² 

Bund Height = 1.6m  

Volume = 104.0m³ 

Existing Bund - 4 

Area  = 88m² 

Free Flood Area = 60m² 

Bund Height = 1.6m  

Volume = 96.0m³ 

Total Overall Bund Volume = 1,445.60m³ 

Additional capacity can be found in the rainwater storage tanks that would receive water from the tertiary 
containment under its normal daily operation.  

Rainwater Storage Tanks 

2No 159m³ Tanks = 318.0m³ 

1No 200m³ Tank = 200.0m³ 

Volume = 518.0m³ 

Total Overall Volume = 1,963.60m³ 
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2.3.3 Summary of Fire Water Capacity   

Based on the assessments the site should look to contain up to 4,320m³ with the available storage 
volume on site in both the secondary & tertiary containment been 3,601.1m³. 

Therefore, the site falls short of the required capacity by 718.9m³. 

Tankering of fire water is deemed an acceptable method, where sufficient time would be available to 
organise an tankering operation. Based on the available volume this would provide 3hr & 20mins before 
the tertiary containment would being to over top.  

Tankering could be arranged within this timescale given Brocklesby Limited have onsite tankers which 
could undertake this operation of removing any potential shortfalls.  

Section 4  Site Final Inspection & Sign Off 

4.1 Brief / Conclusion  

GGP was commission undertake a final inspection of the new tank farm and confirm that it had been 
constructed in accordance with GGP design drawing and the As-built containment was in accordance 
with the standards set out in CIRIA C736. 

This inspection was carried out on February 2021 and covered by separated Sign off Letter contained 
within Appendix II.  

The letter confirmed As-built was accordance with GGP drawing and meet the required of CIRIA C736. 
At the time of preparing the letter, details of the pip penetration through the water were not available.  

These details have now been received with copies of the product datasheet’s contained within Appendix 
III.  

Following a review of the datasheet for Link Seal, it is deemed to meet the requirement with product 
certification. It is also noted these are used else where on the site with the local Environment Agency 
officer’s having knowledge of these and accepting them as installed.  

It is recommended these are inspected monthly to ensure they remain secure and watertight along with 
any further product maintenance requirements.  

Jeremy Collins of GGP Consult undertook a further final inspection of the site tertiary containment 15th 
April 2021. 

On inspection, the kerbing to the new tank farm off loading apron was completed with trief kerb installed 
and tie in to the original kerbing along the eastern boundary adjacent to the swale.  

All areas have been concreted with no visible cracks at the time of the inspection noted.  

It was noted a couple of areas still required sealing to the concrete joints, but this was progressing at the 
time of the inspection. At the time of the inspection the external slab to the off loading area was seen to 
be holding water at the low area, while the remaining slab was dry.  

We consider that the new tertiary containment to the area around the new tank farm / off loading areas 
has been constructed and sealed in accordance with the guidance / detail within the CIRIA C736.  

For Brocklesby Limited 

Report Written by:- 

 
J H Collins BSc., (Hons), MCIWEM   
Associate Director – Drainage & Infrastructure  
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APPENDIX I 
 

Secondary & Tertiary Catchment Plan 
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APPENDIX II 
 

Tank Farm Sign off Letter. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Our ref: JHC/ 28576 
 
28th February 2021 
 
Brocklesby Ltd 
Crossland Lane 
North Cave 
Brough 
HU15 2PG 
 
For the attention of Robert Brocklesby  
 
Dear Rob,  
 
Re: Brocklesby Ltd – Tank Farm Final Inspection & Sign off – Final Certificate 
 
The new tank farm achieved civil construction completion in February 2021. Brocklesby Ltd are currently in 
the process of fitting the associated pipework for the new tank and process equipment.  
 
The New Tank Farm has been constructed to the following drawing reference (See Appendix I) 
 
1. GGP-28576-101-G-Piling Layout 
2. GGP-28576-201-H-General Arrangement  
3. GGP-28576-202-F-Sections 
 
GGP Consult can confirm the above drawing are based on GGP original intended design and reflect the final 
construction.  
The tank farm has been designed as a water retaining bund with reinforced insitu cast slab and walls.  
 
Jeremy Collins of GGP Consult undertook a final inspection of the new tank farm 19th February 2021. 
On inspection, the tanks have been installed, with little mechanical installation completed. 
 
The tank bund was visually inspected internally and externally.   All concrete surfaces and joints were 
inspected. Random spot check was carried on ton the sealant within the walls and slab. All spots check 
where found to be sealed with adhesion to the concrete surface. 

The workmanship of the sealed joints inspected were found to be to a very good standard.  

At the time of the inspection the bund was seen to be holding water, with no leaks or dam spots seen on 
the wall joints. 

We consider that the bund has been constructed and sealed in accordance with the construction drawing 
and the containment calculations. 

Therefore, the design is in accordance with CIRIA C736 and the As-Built construction has been carried out 
in accordance with the construction drawing submitted as part of the permit application.  
 
Penetration through the wall were noted with core hole’s visibly awaiting pipes. The sealing detail should 
be checked to be compliant with CIRIA C736 before these works are undertaken. 
 
 



 

Image (Left) showing bund holding water    Image (Right) showing typical wall joint sealed 

Image (Left) showing core holes through bund wall   Image (Right) showing external face of bund walls 
  

 
 
 
 
 
 
 



 

Yours sincerely 
For GGP Consult 
 

 
 
J.H.Collins 
BSc, (Hons), MCIWEM 
Associate Director  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Appendix I – As-Built Drawing 
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P132 488168633 432154536
P133 488162684 432174816
P134 488164971 432173415
P135 488165219 432170115
P136 488165036 432168960
P137 488165820 432167008
P138 488166604 432165056
P139 488167388 432163104
P140 488168172 432161152
P141 488168956 432159199
P142 488169740 432157247
P143 488170524 432155295
P144 488165320 432175875
P145 488166122 432173877
P146 488166888 432171970
P147 488167672 432170018
P148 488168456 432168066
P149 488169240 432166114
P150 488170023 432164162
P151 488170807 432162210
P152 488171591 432160258
P153 488172375 432158306
P154 488173159 432156354
P155 488167955 432176933
P156 488168757 432174936
P157 488169523 432173029
P158 488170307 432171077
P159 488171091 432169125
P160 488171875 432167172
P161 488172659 432165220
P162 488173443 432163268
P163 488174227 432161316
P164 488175011 432159364
P165 488175795 432157412
P166 488170591 432177991
P167 488171393 432175994
P168 488172159 432174087
P169 488172942 432172135
P170 488173726 432170183
P171 488174510 432168231
P172 488175294 432166279
P173 488176078 432164327
P174 488176862 432162375
P175 488177646 432160422
P176 488178430 432158470

Piling Schedule
Pile Reference Easting Northing

P100 488157011 432172538
P101 488157813 432170540
P102 488158579 432168634
P103 488159363 432166682
P104 488160147 432164729
P105 488160930 432162777
P106 488161714 432160825
P107 488162498 432158873
P108 488163282 432156921
P109 488164066 432154969
P110 488164850 432153017
P111 488158902 432173297
P112 488159243 432171496
P113 488159727 432169095
P114 488161254 432167441
P115 488162038 432165489
P116 488162822 432163537
P117 488163606 432161585
P118 488164390 432159633
P119 488165174 432157680
P120 488165957 432155728
P121 488166741 432153776
P122 488160793 432174057
P123 488161595 432172059
P124 488162361 432170153
P125 488163145 432168200
P126 488163929 432166248
P127 488164713 432164296
P128 488165497 432162344
P129 488166281 432160392
P130 488167065 432158440
P131 488167849 432156488

Piling Schedule
Pile Reference Easting Northing

P67 488151337 432170259
P68 488152139 432168262
P69 488152905 432166355
P70 488153689 432164403
P71 488154473 432162451
P72 488155257 432160499
P73 488156041 432158547
P74 488156825 432156595
P75 488157609 432154643
P76 488158784 432151716
P77 488159177 432150738
P78 488153228 432171019
P79 488154030 432169021
P80 488154796 432167115
P81 488155580 432165163
P82 488156364 432163210
P83 488157148 432161258
P84 488157932 432159306
P85 488158716 432157354
P86 488159500 432155402
P87 488160284 432153450
P88 488161068 432151498
P89 488155120 432171778
P90 488155922 432169781
P91 488156687 432167874
P92 488157471 432165922
P93 488158255 432163970
P94 488159039 432162018
P95 488159823 432160066
P96 488160607 432158114
P97 488161391 432156161
P98 488162175 432154209
P99 488162959 432152257

Piling Schedule
Pile Reference Easting Northing

P35 488146466 432165984
P36 488147231 432164077
P37 488148015 432162125
P38 488148799 432160172
P39 488149583 432158220
P40 488150367 432156268
P41 488151151 432154316
P42 488151935 432152364
P43 488152719 432150412
P44 488153503 432148460
P45 488147555 432168740
P46 488148357 432166743
P47 488149123 432164836
P48 488149907 432162884
P49 488150691 432160932
P50 488151475 432158980
P51 488152258 432157028
P52 488153042 432155076
P53 488153826 432153124
P54 488154610 432151171
P55 488155394 432149219
P56 488149446 432169500
P57 488150248 432167503
P58 488151014 432165596
P59 488151798 432163644
P60 488152582 432161691
P61 488153366 432159739
P62 488154150 432157787
P63 488154934 432155835
P64 488155718 432153883
P65 488156502 432151931
P66 488157285 432149979

Piling Schedule
Pile Reference Easting Northing

P1 488139981 432165699
P2 488140596 432164165
P3 488141549 432161794
P4 488142333 432159842
P5 488143117 432157890
P6 488143900 432155938
P7 488144684 432153986
P8 488145468 432152034
P9 488146252 432150082
P10 488147036 432148130
P11 488147820 432146178
P12 488141881 432166462
P13 488142870 432164001
P14 488143449 432162558
P15 488144233 432160606
P16 488145017 432158653
P17 488145801 432156701
P18 488146585 432154749
P19 488147369 432152797
P20 488148153 432150845
P21 488148937 432148893
P22 488149721 432146941
P23 488144700 432167594
P24 488144575 432165224
P25 488145340 432163317
P26 488146124 432161365
P27 488146908 432159413
P28 488147692 432157461
P29 488148476 432155509
P30 488149260 432153557
P31 488150044 432151605
P32 488150828 432149652
P33 488151612 432147700
P34 488145664 432167981

REF. F

REF. F
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1. This drawing is subject to copyright and must not be 
reproduced, stored or transmitted in any form without prior 
permission from GGP Engineering Consult.
2. Do not scale this drawings - all dimensions must be 
checked on site.
3. All dimensions & levels are to be checked by the 
contractor prior to works commencing, any discrepancies 
shall be reported immediately to GGP Engineering Consult. 
4. Drawing need to be read in conjunction with all relevant 
consultant drawings and documents, including NBS 
specification.
5. All structure to be fully fire protected according to fire 
strategy and Architect specification. Any work processes, 
connections, working breaks or gaps and etc. must respect 
fire condition.
6. All works shall be carried out in accordance with Local 
Authority, Statutory Authority and Health & Safety 
Regulations.
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SG LK

D 03/08/20 TANKS AND PILES
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SG CM

E 14/08/20 ISSUED FOR
CONSTRUCTION

SG JC
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TRENCH AND CONCRETE
BASE ADDED

SG JC

G 19/08/20 TYPE OF PILE NOTE
AMENDED

SG CM
H 24/09/20 TANK BOLTS NOTE ADDED SG CM

1 : 100
PLAN ON TANK BUND

Concrete Notes
1. Concrete grades to be designated concretes:

• Blinding
GEN1

• Ret. walls                                      RC32/40
• Slab

                   RC32/40
2. Concrete finishes to be:

• Ground beams Basic
• Slab                 - surface to be power 

floated to 
acceptable finishes.

3. Concrete cover:
• Foundations 50mm Bottom, 50mm Top & 

Sides.
• Slab       50mm

4. All soft spots to be removed / replaced  with well compacted granular material.
5. Concrete chemical resistance class DS-2.
6. Concrete testing required according to BS EN 12350-1:2000 and specification.
7. Concrete structures shown on this drawing to be in accordance with Eurocode2.
8. All concrete materials and operations are to be in accordance with the 'National 

Specification for Structural Concrete'. 
9. Fixing and placement of holding down bolts to be the responsibility of the main 

contractor. 
10. Minimum laps to be in accordance with BS 8110.
11. Bottom of excavations to be flat, clean & dray when concrete is poured.
12. Any obstructions encountered during excavation works shall be notified to the 

Engineer as soon as possible.
13. The formation shall be inspected by Building Control prior to casting concrete, & 

shall be free from debris, topsoil & deleterious matter.
14. Immediately after compaction, concrete shall be protected from rain, rapid 

temperature change, frost and drying out. 
15. Compaction of sub-grade to be in accordance with MCHW specification.

1 : 10
TYPICAL SECTION

1 : 10
TYPICAL 1850 HIGH CORNER DETAIL

4No. THUS REQUIRED200mm THICK GEN 1 MASS CONCRETE PLINTHS UNDER TANKS
600 WIDE x 400mm DEEP x 1500mm 
LONG SUMP (CENTRAL ON BUND) 

1 : 10
SECTION THROUGH SUMP 1

3D VIEW ON SUMP

1 : 20
SECTION THROUGH SUMP 2

1 : 20
ELEVATION ON WALL AT SUMP LOCATION

BOLTS FOR TANK BASES
USE M24 (8.8) BOLTS
FIXED WITH R-KEX II RAWL PLUGS
550mm EMBEDMENT
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Appendix II – Bund Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project Job No.

Brocklesby Tank Farm 28576

Drawing ref. Calculations by Checked by Calc. Sheet No.

Unit Date

Nov-20

Tank Bund Calculation

Option 1 - 110% of biggest tank

1 No Large tank
Area = 57.28m2

Volume = 578.8m3 

110% Volume = 635.8m3 

Bund Area = 44.471m x 21.161m = 941.05m2

- Area of rest of tanks (353m2)

= 588m2

height of bund wall = 635.8/588 = = 1.08m high
+ 0.25 (fire fighting and rain)
= 1.33m high

Option 2 - 25% of All tanks

4 No large tanks volume = 2315.2m3

16 No small tanks volume = 2630m3

Total = 4945m3

x 0.25 = 1236.25m3 

Bund wall height = 1236.25/941.05 (bund area) = 1.313m high
+ 0.25m (fire fighting and rain)
= 1.563m high

8.539m diameter tank x 10m length

GGPC/QF/08(b) – Structural Calculations Sheet – Owner: Directors – Approved by: Mr J Gabbitas – Version 
1.0 – Date: 25/08/2017
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APPENDIX III 
 

Link Seal Datasheets 
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Link-Seal® Modular Seal Model Properties

WITH EPDM SEAL 
ELEMENTS 

WITH EPDM SEAL 
ELEMENTS 

EPDM (Black)

Model “C” Link-Seal® Modular Seal
Suitable for use in water, direct ground 
burial and atmospheric conditions. Provides 
electrical isolation where cathodic protection 
is required.

Type: Standard

Seal Element: EPDM (Black)

Pressure Plates: Reinforced Nylon Polymer

Bolts & Nuts: Steel with 2-part Zinc 
Dichromate & proprietary corrosion inhibiting 
coating. 

Temp. Range: -40 to +250ºF (-40 to +121ºC)*

Model “S-316” Link-Seal® Modular 
Seal
For chemical processing & waste water 
treatment. EPDM rubber is resistant to 
most inorganic acids and alkalis, some 
organic chemicals (acetone, alcohol, 
ketones).

Type: Stainless

Seal Element: EPDM (Black)

Pressure Plates: Reinforced Nylon 
Polymer

Bolts & Nuts: 316 Stainless Steel

Temp. Range: -40 to +250ºF (-40 to 
+121ºC)*

* = Sustained operation near 
temperature limits may affect 
life expectancy.

WITH NITRILE SEAL 
ELEMENTS

Nitrile (Green)

Model “O” Link-Seal® Modular Seal
Nitrile rubber is resistant to oils, fuel and 
many solvents (gasoline, motor oil, kerosene, 
methane, jet fuel, hydraulic fluid, water, etc.)

Type: Oil Resistant

Seal Element: Nitrile (Green) 

NOTE: Not U.V resistant
Pressure Plates: Reinforced Nylon Polymer

Bolts & Nuts: Steel with 2-part Zinc 
Dichromate & proprietary corrosion inhibiting 
coating

Temp. Range: -40 to +210ºF (-40 to +99ºC)*

Model “OS-316” Link-Seal® Modular 

Seal
Combination of oil resistant rubber and 
stainless steel hardware

Type: Oil Resistant

Seal Element: Nitrile (Green) 

NOTE: Not U.V resistant
Pressure Plates: Reinforced Nylon 
Polymer

Bolts & Nuts: 316 Stainless Steel

Temp. Range: -40 to +210 ºF (-40 to 
+99ºC)*

* = Sustained operation near 
temperature limits may affect 
life expectancy.

EPDM (Blue) 
Low Durometer

Model “L” Link-Seal® Modular Seal
Low Durometer EPDM specifically designed 
for use with fragile pipe and tubing.  Suitable 
for use in water, direct ground burial and 
atmospheric conditions.  Provides electrical 
isolation where cathodic protection is 
required.

Type: Standard

Seal Element: EPDM (Blue)

Pressure Plates: Reinforced Nylon Polymer

Bolts & Nuts: Steel with 2-part Zinc 
Dichromate & proprietary corrosion inhibiting 
coating. 

Temp. Range: -40 to +250ºF (-40 to +121ºC)*

Model “LS-316” Link-Seal® Modular 

Seal
Low Durometer EPDM specifically 
designed for use with fragile pipe and 
tubing.  For chemical processing & 
waste water treatment.  EPDM rubber 
is resistant to most inorganic acids and 
alkalis, some organic chemicals (acetone, 
alcohol, ketones).

Type: Stainless

Seal Element: EPDM (Blue)

Pressure Plates: Reinforced Nylon 
Polymer

Bolts & Nuts: 316 Stainless Steel

Temp. Range: -40 to +250ºF (-40 to 
+121ºC)*

* = Sustained operation near 
temperature limits may affect 
life expectancy.
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WITH SILICONE SEAL 
ELEMENTS

Silicone (Grey)

Model “T” Link-Seal® Modular Seal
Silicone rubber is ideal for temperature 
extremes. The “T” model is one-hour Factory 
Mutual approved.

Type: High/Low Temperature

Seal Element: Silicone (Grey)

Pressure Plates: Steel Zinc Dichromate

Bolts: Steel with 2-part Zinc Dichromate & 
proprietary corrosion inhibiting coating.

Temp. Range: -67 to +400ºF (-55 to +204ºC)*

Model “FD/FS” Link-Seal® Modular 

Seal
Double seal for added protection

Type: Fire Seals

Seal Element: Silicone (Grey)

Pressure Plates: Steel zinc dichromate

Bolts: Steel with 2-part Zinc Dichromate 
& proprietary corrosion inhibiting coating.

Temp. Range: -67 to +400ºF (-55 to 
+204ºC)*

NOTE: Sustains a constant temp. 
of 325°F (163° C)

* = Sustained operation near 
temperature limits may affect 
life expectancy.

EPDM (Black)

Model “S61” Link-Seal® Modular Seal
NSF 61 Certified for use in potable water 

(drinking water)

Type: Stainless 

Seal Element: EPDM (Black)

Pressure Plates: Blue Reinforced Nylon 
Polymer

Bolts & Nuts: 316 Stainless Steel

Temp. Range: -40 to +250ºF (-40 to +121ºC)** = Sustained operation near 
temperature limits may affect 
life expectancy.

Link-Seal® NSF Certified Product

The Model “S61” is made from Black NSF 61 certified 
EPDM materials, with Blue reinforced Nylon Polymer 
Pressure plates and 316 Stainless Steel hardware.   Each 
shipment is packaged with a defining “NSF 61” label and 
batch number for traceability.   

NSF Certificate # C0162325-01

SPECIFICTIONS:   

 » Type: Potable water

 » Seal Element: Black EPDM NSF 61 Certified

 » Pressure Plates: Blue Reinforced Nylon Polymer

 » Bolts & Nuts: 316 Stainless Steel

 » Temperature Range: -40˚F to 250˚F (-40˚C to 121˚C)

 » Certified to NSF/ANSI Standard 61

IDEAL FOR:   

 » Hospital lines

 » Laboratories

 » Water treatment plants

 » Processes where purity is important

 » All potable water applications

 » Process water for manufacturing operations

 » Food service

 » Food OEM's

 » Sanitary milk service

 » Food transportation

Link-Seal® Modular Seal Model Properties
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Property ASTM 

Method

EPDM (EPDM L) Nitrile Silicone

Hardness (shore A) D-2240 50 ±5 (40 ±5) 50 ±5 50 ±5

Tensile D-412 1450 psi 1300 psi 860 psi

Elongation D-412 400% 300% 250%

Compression Set S-395 15%

22 hrs. @ 158° F (70° C)

45%

22 hrs. @ 212° F (100° C)

40%

22 hrs. @ 350° F (177° C)

Specific Gravity D-297 1.10 1.15 1.40

MATERIAL PROPERTIES OF LINK-SEAL® MODULAR SEAL ELEMENTS

Property ASTM 

Method

Value

Izod Impact - Notched D-256 1.11 ft-lb/in

Tensile Strength @ Yield D-638 20,000 psi

Tensile Strength - Break D-638 20,250 psi

Flexural Strength @ Yield D-790 30,750 psi

Flexural Modulus D-790 1,124,000 psi

Elongation, Break D-638 11.07%

Specific Gravity D-792 1.38

Moisture Content -- 0.18%

MATERIAL PROPERTIES OF COMPOSITE 
PRESSURE PLATES

BOLT & NUT SPECIFICATION

Carbon Steel

Carbon steel, zinc dichromated per ASTM B633, with 

an additional corrosion inhibiting proprietary organic 

coating. (passes 1470 hour salt spray test)

Tensile Strength = 60,000 psi, minimum.

An independent 1,470 hour salt spray test run in 

accordance to ASTM B117-97 has proven Link-

Seal® modular seals’ Zinc Dichromated Carbon Steel 

bolts, with proprietary corrosion inhibiting coating, 

to be superior when compared with competitive 

manufactures. 

Stainless Steel

ANSI Type = 316, Per ASTM F593-95

Tensile Strength = 85,000 psi, average

Link-Seal® Modular Seal Model Properties
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Link-Seal® Modular Seal Model Properties

Link-Seal® Model Tool Size/ 

Type Req.

Bolt Head 

Type

LS-200, LS-275 4mm, Allen

LS-300, LS-315 6mm, Allen

LS-325, LS-340, LS-360 13mm, Hex

LS-400, LS-410, LS-425, LS-475 17mm, Hex

LS-500, LS-525, LS-575 19mm, Hex

LS-615 24mm, Hex

LS-650 19mm, Hex

INDEPENDENT LABORATORY TEST

The Newly Engineered Force Dispersion Pressure 

Plates have been fully tested by an independent 

laboratory to ensure design theory translates into the 

capability to handle the rigors of real world applications.

To provide consistency and worldwide compatibility, GPT 

now offers all Link-Seal® Modular Seal sizes with metric 

bolts. The new bolts adhere to metric specifications as 

used by most all countries outside the U.S.A. Smaller Link-

Seal® Modular Seals (sizes LS-200, LS-275, LS-300, and LS-

315) will consist of metric Allen head or socket cap bolt 

heads while the balance of the line will use standard hex 

head metric bolts. 

In addition, the new design has an average of 15% 

more strength than previous Link-Seal® Modular Seal 

versions.

1,470 hour salt spray test run in accordance to ASTM 

B117-97 has proven Link-Seal® modular seals’ Zinc 

Dichromated Carbon Steel bolts, with proprietary 

corrosion inhibiting coating, to be superior when 

compared with competitive manufactures. Test Results 

are available on request.
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Dimensional Data

FOR LS-200 THROUGH LS-315

FOR LS-325 THROUGH LS-650
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Rubber Sealing Elements 
Pressure 

Plates
Bolts Weight 

for 
10 Link 

Sections 
(lbs)

Min. 
Required 
Seating 
Width

Link-Seal 

Model 

No.

Actual 

Thinckness 

(B)

Free 

Length

 (C)

Avg. 
Length 
After 

Tighening
 (D)

(A) (T)

 Allen Head 

Hex Across 

Flats

(H)
Thread 

Size
(L)

LS-200-* 0.48” 1.75” 1.38” 1.06” 0.31”
4mm Allen 

(0.157”)

4.95mm 

(0.195”)
M5-0.8

65mm 

(2.559”)
0.70 2.25”

LS-275-* 0.61” 1.75” 1.38” 0.97” 0.31”
4mm Allen 

(0.157”)

4.95mm 

(0.195”)
M5-0.8

65mm 

(2.559”)
0.75 2.25”

LS-300-* 0.69” 2.37” 1.87” 1.56” 0.44”
6mm Allen 

(0.236”)

7.87mm 

(0.310”)
M8-1.25

90mm 

(3.543”)
2.15 3.00”

LS-315-* 0.81” 2.37” 1.87” 1.44” 0.44”
6mm Allen 

(0.236”)

7.87mm 

(0.310”)
M8-1.25

90mm 

(3.543”)
2.30 3.00”

LS-325-* 0.88” 2.63” 2.00” 3.13” 1.00”
13mm 

(0.511”)

5.30mm 

(0.215”)
M8-1.25

110mm 

(4.33”)
5.50 4.00”

LS-340-* 1.00” 2.70” 2.25” 1.48” 0.66”
13mm 

(0.511”)

5.30mm 

(0.215”)
M8-1.25

110mm 

(4.33”)
3.30 4.00”

LS-360-* 1.24” 2.70” 2.25” 2.05” 0.77”
13mm 

(0.511”)

5.30mm 

(0.215”)
M8-1.25

110mm 

(4.33”)
5.10 4.00”

LS-400-* 1.38” 3.50” 2.75” 3.50” 1.06”
17mm 

(0.669”)

6.40mm 

(0.250”)
M10-1.5

130mm 

(5.118”)
12.00 5.00”

LS-410-* 1.43” 3.37” 2.87” 2.52” 0.88”
17mm 

(0.669”)

6.40mm 

(0.250”)
M10-1.5

130mm 

(5.118”)
8.20 5.00”

LS-425-* 1.06” 3.00” 2.25” 3.50” 1.19”
17mm 

(0.669”)

6.40mm 

(0.250”)
M10-1.5

130mm 

(5.118”)
10.00 5.00”

LS-475-* 1.56” 3.38” 2.63” 2.63” 0.88”
17mm 

(0.669”)

6.40mm 

(0.250”)
M10-1.5

130mm 

(5.118”)
10.00 5.00”

LS-500-* 2.25” 3.75” 2.75” 3.63” 1.06”
19mm 

(0.748”)

7.50mm 

(0.300”)

M12-

1.75

140mm 

(5.511”)
22.50 5.00”

LS-525-* 2.06” 3.75” 2.87” 3.63” 1.06”
19mm 

(0.748”)

7.50mm 

(0.300”)

M12-

1.75

140mm 

(5.511”)
21.00 5.00”

LS-575-* 1.81” 3.75” 3.00” 3.00” 1.00”
19mm 

(0.748”)

7.50mm 

(0.300”)

M12-

1.75

140mm 

(5.511”)
15.50 5.00”

LS-615-* 3.09” 4.00” 3.00” 6.00” 1.90”
24mm 

(0.944”)

10.57mm 

(0.416”)
5/8-11

185mm 

(7.280”)
60.60 6.00”

LS-650-* 2.71” 3.98” 3.00” 3.96” 1.19”
19mm 

(0.748”)

7.50mm 

(0.300”)

M12-

1.75

140mm 

(5.511”)
26.10 6.00”

* DIMENSIONAL DATA FOR MODELS C, L, O, S-316, S61, LS-316 & OS-316

Dimensional Data
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