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1.0 Introduction

Atholl Associates Ltd have been instructed by Denholm Partnership Architects, on behalf of St Fillans
Community Council, to develop a drainage strategy in relation to a proposed development of a village
hall at St Fillans, Perthshire. The proposed site is on the outskirts of the village, on land which lies to
the south of the River Earn.

The proposed development is a change of use of a greenfield site, and will include a village hall and
associated outdoor activity areas and car parking. The building will have toilets and kitchen facilities,
and therefore requires to be served by a wastewater treatment and disposal system.

This report should be read in conjunction with our report on flood risk (AAFR/BC/196b March 2022),
which sets out which areas are within the floodplain of the River Earn, and hence not suitable for
placing elements of drainage.

Access roads and car parking will be gravel surfaced, and will have a loose-bound gravel construction
to ensure they are permeable. Hence this will allow infiltration of surface water from roads and
carparking direct to ground. For roof areas, attenuation, treatment and disposal by infiltration will be
via an infiltration trench.

To enable the strategy to be developed, a topographical survey of the site has been undertaken, and
drainage testing has been completed.
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2.0 General Description of the Site

The site of the proposed community facility is approximately 0.95 hectares in extent, and sits on an
area of ground which is in the form of a low mound, roughly triangular in shape, which lies on the
southern side (right bank) of the River Earn. The site is bounded to the north by the River Earn, to
the west by the eastern shore of Loch Earn, and to the south by a single-track unclassified road.

To the west of the site, lies the eastern end of Loch Earn, which is a substantial body of water with an
extensive catchment area. The levels in the loch (and the stretch of the River Earn which runs past
the site) are artificially raised by a weir approximately 100m downstream of the eastern end of the
site, which is part of the intake works for a large hydro scheme built in the late 1950’s and run by
SSE. The weir is a fixed concrete structure several meters high. Adjacent to the weir is the intake to a
tunnel connecting to Dalchonzie Power Station. There is also a fish ladder on the south side of the
weir. Although the intake is capable of taking a substantial flow, it is assumed that (as is normal
operating practice for hydro schemes), the worst-case scenario of a “hands off” flow will normally be
the setting during any substantial flood event.

On the north side of the river is the small village of St Fillans. The site can be accessed directly from
the village by an existing footbridge over the river. This footbridge is a relatively substantial structure,
in a single clear span constructed of concrete.

The footbridge connects with a path which runs down the western boundary of the site, parallel with
the loch shore and across a small causeway to link with the unclassified road. There is a second path
leading from the bridge along the northern boundary of the site, i.e. along the right bank of the River
Earn, again leading to a junction with the unclassified road.

The site is in part wooded but with an area of open ground roughly in the centre of the site. This open
ground is essentially the higher part of the site. Ground levels on site range from 97.4m to 101.0m
AOD. Significantly, to the south the site dips lower than the adjacent road, along a strip of marshy
ground which includes some ponded areas. The largest of the ponds is at the western end of this
feature, where the pond appears to be up to around 0.5m deep (based on surveyed levels). The main
pond is approximately 50m long by 20m wide. The other ponded areas are relatively small, and
appear to be the route of outflow from the pond eastwards to the River Earn.

Drainage of the majority of the site seems, based on topography, to be towards the ponds on the
southern boundary. It would appear that the natural outlet from the main pond would have been
towards the loch shore to the west. However this is blocked by the causeway on which the footpath is
situated, raising the level of the pond sufficiently that it overflows to the east and towards the river.
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fr N a”
Photograph 1 - General view of existing site looking east from western boundary fence

Photograph 2 — View looking eastwards over pond from near the south-eastern corner of the site.
The unclassified road on the southern boundary is visible on the right.
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hotdgraph 3 - Looking north to centre of site, with drainage testing underway in TP1.. The h)'gﬁ point of the site is
immediately behind (recommended location for main building)

The site is underlain by sands and gravels, predominantly finer sands, and appears to be potentially
an area of old dunes due to wind-blown sand.

The location is as shown on Figure 1 below:
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Figure 1 - Location Plan (Excerpt from Drawing 5342_-_Location Plan. See Plans section of this report)

The existing layout of touring pitches and camping ground are shown in Figure 2 below:
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Figure 2 - Existing site layout (excerpt from Drawing 0722-01-War Memorial — see Plans section of this report)
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Proposals for the site layout are as shown below in Figure 3. As previously discussed, the proposed
development is a change of use of a greenfield site, and will include a village hall and associated
outdoor activity areas and car parking.

The building will have toilets and kitchen facilities, and therefore requires to be served by a

wastewater treatment and disposal system. It will also require associated infrastructure including
access tracks and parking areas leading from the public road on the south side of the site.
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PROPOSED NEW COMMUMITY HALL

Figure 3 - Proposed site layout (excerpt from Drawing 5342_SKO03_ Block Plan — see Plans section of this report)
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3.0 Drainage Impact Assessment

Based on available information, we can state the following:

e The site appears to have good natural drainage on the higher parts with little evidence of wet
or saturated ground, or areas of reeds. However, the drainage from most of the site is
predominantly towards the low-lying area of ground along the southern boundary. In this
area, the ground is waterlogged, and has areas of permanent open water.

e The access road, car parking and roof drainage for the main building will be served by
drainage which is designed in accordance with the principles of SuDS. Hence, there will be
no net increase in runoff from the site, and no adverse impact on water quality in the receiving
groundwater or watercourses.

e The new surface water drainage proposals for the surface water from the completed
development should replicate the existing drainage patterns, with the important proviso that
all rainfall up to and including rainfall associated with a 1-in-200-year storm should be
retained onsite. This will therefore be if anything a betterment on the existing situation.

e Inorder to avoid any pollution associated with contaminants in runoff from the site, the
collected runoff will be suitably treated in compliance with guidance set out by SEPA in terms
of a system of treatment processes as per good SuDS design.

e There is a need for a foul disposal system since there will be toilets and kitchen facilities for
those visiting the site. As there is no way of connecting with the Scottish Water sewer system
on the other side of the River Earn in St Fillans, and given the large volume of dilution in the
River Earn year-round, it is proposed to treat the sewage in a private wastewater treatment
plant, and discharge this to the river. Given the large flows in the river and the relatively small
flows produced by the foul system, by inspection, there will be no noticeable impact on flood
flows or water quality from such a system.

Based on the above we would anticipate that existing drainage patterns will be retained, although
there will be a reduction in runoff due to the storage and attenuation introduced by the SuDS system,
and in theory there will be a reduction in initial flows due to the introduction of detention storage where
gravel layers are introduced.

Flows in excess of the 1 in 200 year storm event will overflow the drainage system and will follow
existing drainage patterns, meaning the excess flow will contribute to the ponds to the south of the
site. It should be noted that these overland flows will be less than would currently flow during such a
storm event, and that the intervening stretch of vegetated ground will act as a natural filter strip,
providing ample treatment to remove grit and other solids.

An indicative sketch of existing drainage patterns is shown below in Figure 4, based on ground slopes
of existing topography. It is assumed that groundwater flow will follow a similar pattern, and ultimately
all surface water and groundwater will flow to the ponded area which ultimately overflows via an
existing culvert to the River Earn.
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Drainage Strategy

Figure 4 - Existing drainage patterns (indicative, based on surveyed topography)
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4.0 Site Investigation

A site investigation was carried out in February 2022. The first day of the site work was mainly dry,
but was immediately after a period of very wet weather. Over the second and third day of testing, the
weather deteriorated with periods of wet weather, high winds and snow. Hence, very adverse
conditions for drainage testing and therefore the results collated from testing are likely to be
underestimations of infiltration capacity.

The objectives of the site investigation were to:

o Assess the permeability of the shallow superficial deposits to determine the suitability of
infiltration systems for surface water.

e Determine the relative position of the water table

The area available for excavation during the site investigation was open ground with a short grass
covering. This was in the central part of the site on the higher area of ground. The reason the testing
was concentrated here is that there were significant areas of tree cover, and also that the lower areas
of ground to the south were waterlogged and/or ponded.

Hence, a total of 3 trial pits (TPs) were excavated, along with one groundwater pit (GWP). Trial pit
logs for each of the trial pits are enclosed within Appendix A, along with associated calculations. The
locations of each pit are shown on Drawing AA-DD-196b-001 Trial Pit Location Plan in the Plans
section of this report.

Percolation testing was completed in accordance with BRE 365. The results are contained in
Appendix A, and show some variation in infiltration rates with depth, and across the site.

Overall, it was found that ground water was not present in trial pits. The GWP was excavated to a
total depth of 2.5m BGL, and also showed no ground water ingress.

Permeability of soils was generally found to be relatively consistent and useful from surface level
down to between 0.9m to 1.4m, with generally poorer infiltration below those levels. However, as this
was affected partly by antecedent rainfall and ongoing heavy rain/snow on Day 2 and Day 3, the
infiltration rates measured at lower levels were likely to be unrepresentative in some cases.

Drainage testing results are set out in Appendix A. The location of the trial pits with the calculated
infiltration rates for each is set out in Drawing AA-DD-196b-001 Trial Pit Location Plan (see Plans
section).

An excerpt from Drawing AA-DD-196b-001 Trial Pit Location Plan is shown below in Figure 5.

11
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Figure 5 - Location of trial pits with infiltration rates, plus infiltration rates (excerpt from AA-DD-196b-001 Trial Pit Location Plan)
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5.0 Drainage Strategy
5.1 Surface Water Drainage

This will consist of a system which collects and attenuates surface water from a combination of runoff
from roof areas, parking areas, and access roads within the site. This will then be disposed of by
infiltration.

An example of layout for roof areas and hardstanding has been established based on the findings of
our FRA report (Ref. AADD/BC/196¢, March 2022), combined with original draft layout proposals, and
the findings of our drainage assessment. This is used to demonstrate a workable strategy, it should
be noted this is not the final proposed layout, to be established by others. Based on these
considerations, see drainage strategy (as set out in the Drawing AA-DD-196b-002 Drainage Strategy
Plan) in Figure 6 overleaf:

13

March 2022



Proposed Village Hall, St Fillans Drainage Strategy

i) 0 0 20 a0 40 #

Lictipiin] I I I I I
I ! I I I I I I
metres (FLAN ONLY)

J___;,I_.'JL DRANSGE OUTLET TO. RNER EARN

RUGE DRAMAGE TO COWNECT

ARECILY 19 FEREARLE,/GRAVEL
’-l RAD COINSTRUCTIGN —p—

s S S I :j:—E—:I—:ff_—l:— o
' I :-I::- :“'Efi::._ g 7 FOUL DRERMACE
S - e i &S 124! el : PRIVATE. TREATWENT PLANT [ESHARCING TO THE RIVER E4RM
FaR R L ke gl S ] G o W T g iy g B Ml g g 2 , CRAF ADVAMCED SYETEM WITH EXTERSAL CARINET
e St B AR ol Ry s  Sale Mt . ; . TRAF CARAT XAL 2 X 220000

COMPACTED ANGULAR
REINFORCED GRID GF 30
L 10mm TO 20mm STONE INFILL OR SIMILAR APEROVED s
TO REINFORCING GRID 2=
b 1IN 40 SLOPE I e
s S v
5
£
I = e T
— — T
30mm (APPROX] OF 10mm
ANGULAR STONE UNDERLINED -TYPE 3 GRAVEL, COMPACTED
BY LOTRAK 140 OR SIMILAR APPROVED] N ZLAYERS
PREFARED SUBGRADE
CHECK DAM FORMED USING LOTRAK 1800 OR SIMILAR

APPROVED. S00mm WIDE STRIP PLACED IN GRAVEL WITH
200mm ON SUB GRADE, 200mm UPSTAND AND 100 FOLDED
OVER TOR.

NOTE THAT CHECK DAMS SHOULD BE CONTINUOUS OR HAVE
SD0mm OVERLAP, AND WRAP ARDUND ENDS OF EACH RUN
BY 2m APPROX.

TYPICAL FERMEABLE GRAVEL ROAD CONSTRUCTION

Figure 6 - Surface water drainage system, proposed permeable gravel surfacing with connected roof drainage, and showing foul drainage network and treatment plant location (excerpt from AA-DD-196b-002 Drainage Strategy Plan).
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Surface water from contributing areas of roof will flow via connecting pipes to the subbases of the
porous gravel parking areas, where the roof water will be distributed via a network of porous pipes, to
be co-disposed by infiltration along with direct infiltration of rainfall from parking and road areas.

The gravel areas are nominally 300mm in depth, and are formed using gravel of a suitable grade for
drainage applications, i.e. with a void ratio of 0.3 or more. Hence, these gravel areas do not in effect
contribute runoff which needs to be disposed of, but rather there is storage in the gravel areas due to
a void ration of 0.3.

Calculation of pre- and post-development surface water storage and infiltration

The design set out below and in Appendix B follows procedures and guidance set out in “Flood Risk
and Flood Risk Assessment” (Perth and Kinross Council, January 2021). In this context it is noted that
the discharge of surface water from the site due to rainfall should be limited to the lesser of:

e 1in 5 year greenfield runoff rate
e 4.01l/s/ha

However in this case an infiltration-based drainage system is proposed. In practice, the drainage
system will be designed to contain all runoff up to and including the 1-in-200-year storm event and
dispose of it by infiltration. Hence, there will be significant betterment over the existing situation,
where there is likely to be some runoff from the site.

The proposed layout of the designed system is set out in drawing AA-DD-196b-002 Drainage Strategy
Plan, as well as in Figure 6 above. This will be adequate to ensure greenfield runoff rates are not
exceeded for events up to and including the 1 in 200 year storm event. Overland flow for storm
events in excess of the 200-year plus climate change event would follow the same path as existing
exceedance flows but will be reduced.

Note that, as previously discussed, the proposed drainage system will provide betterment over
existing drainage patterns, as there will at present be some direct runoff from the site surfaces for
lesser events than the 1 in 200 year event.

However, for this reason, and as the overtopping of the drainage system would simply allow runoff to
discharge to lower ground to the south in the same way as it does at present, the design does not
include a factor of safety in the volume allowed for storage.

In the design of the interconnected system of gravel subbases, it is assumed that all parts of the
gravel car parking areas and car park access roads will contribute storage.

Infiltration rates for the site are, as previously discussed, likely to be underestimated based on the
testing carried out. However, it is proposed to base infiltration calculations on an average of the 3
infiltration rates set out in drawing AA-DD-196b-001 Trial Pit Location Plan, which is likely to be a
conservative figure. Hence the average rate to be applied in the following calculations is 0.034m/h, (=
0.00001m/sec)

Current predictions of design rainfall for the St Fillans area for a range of return periods and durations
has been obtained from the FEH Web Service, based on FEH 2013 data, and gives the following
predicted rainfall depths:

15
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VERSION  "FEH Web Version  1.0.0 exported 3 14:56:22 GMT Tue 01-Mar-22
Parameters

Rainfall mc FEH 2013

Calculation Design rainfall

Calculation Typical point in catchment

Calculation Catchment GB 269900 724400 NN 69900 24400
Catchment 0.68 km**2
Fixed duraino

Annual mayes
Duration h Duration d 2 year rain 5 year rain 10 year rai 20 year rai 30 year rai 50 year rai 75 year rainfall 100 year ri 150 year ri 200 year r: 500 year r: 1000 year

0.25 0.010417 5.85 9.8 12.64 15.72 17.4 19.59 21.4 22.72 24.67 26.06 30.78 34.42
0.5 0.020833 8.41 14.19 18.45 22.75 25.4 28.78 31.44 33.36 JE23 38.32 45.34 50.94
0.75 0.03125 10.39 17.33 22.41 27.73 30.82 34.71 37.93 40.3 43.73 46.21 54.35 60.89
1 0.041667 11.88 19.91 25.69 31.6 35.06 39.55 43.17 45.77 49,55 52.27 61.31 68.56
1.25 0.052083 13.43 21.93 27.98 34.11 37.68 42.34 46.09 48.78 52.67 55.48 64.87 72.46
1.5 0.0625 14.92 23.65 29.85 36.11 39.74 44.5 48.32 51.06 55.02 57.9 67.52 75.36
1.75 0.072917 16.31 25T, 31.46 37.81 41.48 46.29 50.17 52.95 56.97 59.89 69.7 77.74
2 0.083333 17.62 26.54 329 39.31 43.01 47.86 51.79 54.61 58.68 61.64 71.61 79.82

3 0.125 21.68 3125 37.99 44.7 48.65 53.75 57.92 60.94 65.26 68.41 79.07 87.99

4 0.166667 24.97 35.06 42,11 45.06 53.23 58.54 62.91 66.11 70.67 73.99 85.28 94.8

5 0.208333 27.82 38.33 45.67 52.86 57.19 62.73 67.26 70.56 75.37 78.87 90.83 100.87

6 0.25 30.35 41.22 48.82 56.25 60.73 66.48 71.14 74.55 79.58 83.27 95.87 106.37

9 0.375 36.71 48.55 56.69 64.83 69.71 76 81.14 84.91 590.51 94.66 108.93 120.79
12 0.5 41.91 54.51 63.12 71.85 77.09 83.86 89.46 93.5% 99.7 104.25 119.93 132.94

Table 2 - FEH Web Service rainfall data for St Fillans area (FEH 2013 data)

Based on the above rainfall data and the aforementioned details for the proposed site, the following
calculations were completed to check whether the proposed underdrains will have sufficient infiltration
and storage capacity to contain the 1-in-30-year rainfall event, and to assess the amount of additional
storage required to contain the 1-in-200-year storm event.

The total area of roof drainage to be served by the infiltration system is 434m?, while the total area of
carparking and car park access road immediately surrounding the proposed building is 1456m?2.
Hence see calculation below in Table 3:

16
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SURFACE WATER ATTEMNUATION CALCULATIONS
TREMCH 1

Cevalopment Location: Spirec View, Kinkdl Braes Caravan Park, 5t Andrews
Chent: 5t Fiflans Community Councl

All gravel areas draming 3 combination of road drainage, rnoof drainage and parking area drainage &= perlayout drawing AA-DD-125b-D02 Dr3
AR grave! subgrades to be designed to store up to 1 in 200 storm below grownd.

Total ares impermeabiity  Impermeable
draining to Suls factor area hAS~E0man
m2 % ml m
1o 10 it K LEEERAS b
i nErnem: i fitration rate = QUDDDD LM, {based on results for pits 1 190 3 35 per drawing AS-DD-1960-001 Tral Fit Location Plan)

Tota 'l.'::l'i:r‘:'E--::le-Ll:'g'EI:]E= 14562 0.3 =433
wetted ares of at 50% full = 1456m2
Cutflow =3=50x T x D =0.01460

Desizn storase to cater for 1n 30 year rebum penod at vanois durations

L T L T - T M L, £ e NSRRI AT [T - I PIMRTMN St R I INRT R ISl ST o ST ST T
D=z o radnt el =

35% c bimate Rosgquired

R ovzec] i Hetimp. ds | 1 e Total volum & shorage
aANEE Stonm o wration i ith n orasnl| Deesign i il Dh=chzan it adhore 2N & il o Do wolim ¢

imz] i imz| i{mim| frnm fhour] {mim| | S E im3]

1500 15 2020 ir4a E2.680 23 4% 450541 1314 359541
1S00 30 2050 254 0. BD = T1 6661 2625 453851
100 45 2080 JO.E2 410D 1807 E&SLEES 942 F.53853
100 &0 2080 3506 3506 47,331 DEZZLTD L2568 4636170
10D 75 2050 3765 3014 5D.BER 1IDE 31412 B5. 7 40614132
1500 o0 2020 3274 2545 53845 11212641 FERL | 3328541
1S0h 05 2050 41 48 23,70 55,908 11T 03562 D1 LR 2505582
150D 120 2080 4301 2151 EEDESS 121352715 | 10512 | 1623272

Actu g storage volume assiming 30% void ratio = 131m3, hence 1 in 30 rainfall i retained.

Time for emptying for half volueme i lecs than 24 hoters

Design storage to cater for Lin 200 year return period 3t vanous durations

T - T LT s - T M Tl ST NSRRI AR T T [T - T NPT St IRT I ISl S o ST ST ST
[Oecss fon il #

Total % it Reoqu ined

AT [T il Motbmp. dma | 10 o g Totalwolume storage
patal | Stonm o wrathon 1 2 onacnl| Decsign il Da=sin rain tall ORI T it o Do WOl
{mz] frnin | fmz] [ mim) frnim fhour | jmm| td| jm3 fm3
1oGh 15 2030 2606 1o .24 35.181 TI52ET 13.14 &0, 3BEZS
IS0 30 2050 FE 32 ThGd 0i. 732 106 119ER 26 2E Ei EIDEE
150D 45 2050 4621 6161 &2.3635 130381515 3242 oD, 2E152
1500 &0 2020 5232F 5227 05615 14T A TR0 5256 =4 Z1=E]
k] 75 2050 5548 44 3R 7. B0E 156 53662 65. 7T o0 E3EEZ
1o0h o 2080 ra JEED 8. 165 163 36465 7E B B 524ES
1900 s 2050 SoED 34,22 BOESLS 1&E 27835 210E TE. 9008
150D 120 2080 5164 J0.E2 B3.214 17391725 10512 | &B.7OF2E

Ciurring 3 ontical 200 year storm there will be up to 35m3 storage required for a period of les= than 2 hours.
Hence, 3 soakawsy with nominal gimensons as set out above wil have adeqguate storage (based on 0.3 void ratio) of 131m3
Hemos mo net nenoff from the site will be senerated by road plus roof drainage for any storm up to (and greater than) 3 1 in 200 year event

Table 3 - Drainage calculation sheet for combined areas (roof, hardstanding, and road) draining to gravel car parking areas (see Drawing AA-DD-196b-002 Drainage Strategy Plan)
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Hence, the proposed SuDS layout has been developed, as shown in Figure 6 above, and in Drawing
AA-DD-196b-002. This will be adequate to ensure greenfield runoff rates are not exceeded for events
up to and including the 1 in 200 year storm event. Overland flow for storm events in excess of the
200-year plus climate change event would follow the same path as existing exceedance flows.

Note that, as previously discussed, the proposed drainage system will provide betterment over
existing drainage patterns, as there will at present be some direct runoff from the site surfaces for
lesser events than the 1 in 200 year event.

18
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5.2 Surface Water Quality/Treatment

A suitable train of treatment processes is incorporated into the system as set out in layout plans (see
Plans section).

e Roof areas — as discussed above, roof areas of the main building are connected directly to
an adjacent area of gravel car parking/subgrade, where water will be attenuated, filtered, and
will infiltrate into underlying soil. The underlying soil layer from the base of the filter material
to the underlying groundwater will in all cases be in excess of 0.5m, and — given the relatively
slow infiltration rates in lower layers of soil and low potential pollution levels associated with
the roof areas — will have suitable ability to provide good contaminant attenuation potential.
Hence the SIA tool output summary overleaf (see Figure 7) confirms the suitability if the
proposed disposal route.

19
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DESIGN CONINTIONS

Lend Use Type

Paollution Hazard Lawel
Pollution Hazard Indices
T55
Metals
Hy drocarbons
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Wery low
02

032
.05

5ulS components proposed

Component 1

Component 2

Component 3

S5ul'S Polluion Mitigation Indices

TS5 ]
Metals 1]
Hy drocarbons 1]
Infiltration tranch with suftabis depth of fitration This e e rck raued ekaks o shiteite et it
Groundwater protection type | material undsdain by 200 mm minmun depth of sois |Al designs must indude & minimum of 1 m uneaturated depth l.ﬂ:,':h;w';mE e gr:ned i T
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= for mamntenance, such that the sediment will not be re- g ; R, i i
185 |04 e Aliemative depth and soil combinations must provide equivalent
Metals (D4 B e il proieciion to the underying groundeater
Hydrocarbons 0.4
Combined Pollution Mitigation
Indices
158 0.4|Reference io local planning documents should also be made to
Metals 1.4 |identily any additional protection required for sites due o
Hydrocarbons 114 |nastat conservation (see Chapier 7 The Sub)S design
process). The implications of developments on or within close
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TS5 |Sufficient |5uch as Maturs! England
Metals |Sufficient
Hydrocarbons | Sufficient

Figure 7 - SIA tool summary sheet for roofwater disposal route
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e Access roads — the network of roads used to access the site are to be formed with
permeable gravel in a cellular matting, and are therefore effectively impermeable. Hence, the
runoff from the roads will pass through the layers of gravel surfacing, subgrade, and
geotextile, prior to infiltration into the underlying soil. The underlying soil layer from the base
of the filter material to the underlying groundwater will in all cases be in excess of 0.5m, and —
given the relatively slow infiltration rates and low potential pollution levels associated with the
roof areas — will have suitable ability to provide good contaminant attenuation potential.
Hence the SIA tool output summary overleaf (see Figure 8) confirms the suitability if the
proposed disposal route.
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SIMPLE INDEX APPROACH: == _ ; :
SUMMARY TABLE SEPAP Z HR Wallingford P

118 [ = HEW that i< related in any way (o the w22 of the woal or any relance made in respect of the ovtput of such uie by any person whatioever. HRW does not guarantes that the toal’s
Tt d

HAW shall pot be Eable for any direct of indirect damage daim, lods, cost, expense or lability howsoever arising out of the use or imposdibility to use the tools, sven when HEW had
pemnifies HRW from and sgaimst amy darnage claim, loss, expanss or liebility resulting from any action taken against

functkins meet the redulrements of any pErson, nar thad the todl 1B free from et
[FURARY TABLE DESIGN CONDITIONS
1 2 3 4
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Indices spacifically to relain sediment m 2 separaie lined zone, sasily EJH.U,EI,'M ik ':EI.E i UL S e )
ancessible jor maintenance, such that the sadiment will not be 270 el { et Wik '21.:'1']:' nr.ulhle.r i T e
T58 |04 R in submquent events fernative depth and sl combinations must provide
Msatals |04 quivakent prosection 1o the underlying groundwater
Hydrocarbons |02
Combined Pollution Mitigation
Indfices
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Hydrocarbons | Sufficem

Figure 8 - SIA tool summary sheet for access road surface water disposal route
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5.3 Foul Drainage Design

As the site is to have toilets and kitchen facilities to serve up to 140 people at once, there will be a
need for a foul system of treatment and disposal.

The proposed system will consist of a system of foul drainage pipes connecting internal facilities to an
external foul drainage pipe which will in turn be connected to a secondary treatment plant. A suitable
specification has been agreed with a manufacturer as set out in Appendix B, and as referenced on
drawing AA-DD-196b-002.

Details of the proposed layout are given in AA-DD-196b-002 Drainage Strategy Plan (see copy
attached in Plans section), an excerpt of which are shown as Figure 6 (in section 5.1 above).

The predicted flows to be dealt with by the treatment plant has been estimated based on maximum
anticipated occupancy of the hall during events, using Flows and Loads as a guide for typical flow
rates and loads:

Proposed site:
(based on Flows and Loads tabulation)

140 visitors for an 8 hour event (say) is approximately

Equivalent to “non-residential conference delegate” = 60 litres per day
Average domestic flow per person =150 litres per day
Total population equivalent based on flow =140 x (60/150)

=56 PE

The actual numbers and length of usage per day need further investigation but it can be said that the
specified treatment system can handle up to 100 PE, and therefore will be more than adequate.

As set out in the manufacturer’s literature, the effluent quality achievable meets at least the BOD/SS
standard of 20/20, and with NH4 values of 5mg/l or less. Given the dilution available in the River Earn
at all times, the discharge consent should be easily licenced.
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6.0 General Observations

e The findings in this report should be taken into account at the Planning and Building Warrant
stages, when if required, further details will be added to the above details and attached
drawings.
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7.0 Conclusions

The proposed development can be drained satisfactorily if a system based on the design details set
out here is constructed.

Based on the above, we support the proposals for this development, as it has been demonstrated that
a satisfactory drainage system which meets the requirements of good drainage practice and following
the principals of SuDS has been achieved.
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APPENDICES
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Appendix A

Percolation test results and calculated percolation values
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GENERAL

A total of 7 trial pits were excavated and tested. These were TP1 to TP7, as set out in the plan below.

@,

0.6 3m/ |
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I
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1
-

Figure A1 - Trial pit locations with contours of equal infiltration (excerpt from Drawing AA-DD-196b-001 Trial Pit Location Plan — see Plans section)
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A Ground Water Pit was excavated in the centre of the site to a depth of 2.5m. As no groundwater
was detected in TP5 after several hours on the first day of testing, it was subsequently backfilled. The
location is as indicated in Figure A1 above.

The details of testing carried out on the trial pits is set out in the following pages:
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STORMWATER IMFILTRAT IOM TEST

PITNO TP1

Project Mo [ Sheet: 1ofd
Froject: St Fillans
Enginesr  |Dake Check=d |Date

O ¥ane

FER022

o
G

TRIALFPIT

-

COMMENT S

Testi Testd Testd
DEFTH {BGL) STRATA Wiiidth () QS0 L] i0.80
0. 4] Sandhy gra vellt topsoil Length () 140 140 1.40
0.9larange brown dayeygrawellysand Depth {m} 150 .50 1.50
15| brown clanesy gravelhy sand

50t depth

MOTES:

Mote width and length Bken at location

DEPTH OF GROUND WATER ............ O
{From TP excswsted near this pit)

WEATHER: bright swn, high wind, odd shower

Sides : relatiwhy seble, sand wash out

Water Ingress 3t .. .o O
N".:IE=' e A mds [ el s adSed i ariNddly edbend e 00
Dl DO NS SRR il O o O

TEST 2

TEST 3

DEFTH {BGLym TIME

DEFT Lim

Cl

TIME

DEFTH EGLM

< T

iR
{B
e 0.3z 0745 032 0810 1 et
1140 042 ] 047 B4 027
115h Q52 45 0.5 i L 046
1210 1z e 30 1065 s b 045
122z 08 1000 0.72 12:45 ara
1235 074 1030 0.T6 1600 100
12:50 a0 i B A 0.82 1700 1407
121060 Q.82 1135 i0. 85 1200 L
1344 054 1235 [ et s 1500 118
405 HE ] 1335 0. 5 k] 121
4:20 10z i4:10 1.00
435 o4 445 A
455 o 1734 1.18
b 1,10 1800 A1
161 120 1830 123
it 120
weny hes vy rain venyhesw snow
all previows night hying on groend B
and during Est appro 1 50mm
on the sie
TER il 0E2Zm BGL TEY full Q52 m BGL 75 full O.54m BGL
25N il 121m BGL 25% full Z2im BGL 255 full 1.78m BGL

Tested past 259=200

Tested psst 25%

==k,

Tested past 255 ==K
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Test 1
Time ( hh:mm)
00:00 02:24 04:48 07:12 09:36 12:00 14:24 16:48 19:12
0.00
0.20
*
0.40 \
' +— Test1
o — . 75% Depth
_ 12:08, 0}62m BGL . :
E 060 1M o Intersections
= —HaghPepth— | — - — - +— 75% Depth
=t & X —— + 25% Depth
o *
o
£ *
o =
0.80 +
a .
L3
1.00 *
“\
%
5 . 1606, 1.21m BGL
1.20 5% Pepin— [ —— + =% -~ 25% Deph
>
1.40
Test 2
Time ( hh:mm)
00:00 02:24 04:48 0712 09:36 12:00 14:24 16:48 19:12 21.36
0.00
0.20
*
0.40 :
‘ —e— Test2
\ — . 75% Depth
_ *  09:17, 0.62m BGL p_
E 080 ;5%%_“}_ e e e == = = Tl o Intersections
6’ — . 25% Depth
o »*
Z b
g— 0.80 .
.
1.00 e
.
< 18:00{ 1.21m BGL
1.20 S — . N -
=LY ErEHT = 400 Depth
140
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Test 3
Time { hh:mm)
00:00 02:24 04:43 07:12 09:36 12:00 14:24 16:48 19:12 21:36
0.00
0.20 5
0.40 o
% | 0959 054m BGL —e—lesld
—F5%Bepth— « —~ + — + —F - — « —t - — « —t . = T5%Dept /e Depn
E 060 N o Intersections
2 — . 25% Depth
m
£
2 030 .
(=] e
1.00 o
e
“e_  19:00, 1.18m BGL
5 =S50 Hepthem < —m <+ i o o ¢ e+ S = 5% Ditpth
1.40
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Project Mo: OlShest | ZoiZ
Project
a
a
Enginesr  |Dste Chetked  |Date
O K ane FHORATT 0 0
Testng Carmed Curt in Accordance with BRE Digest 285
Test 1] Testhole dimensions: 1.40 miong
0.60 mowide
0.98 mdepth of water
apag= 2B B fnn antsa of Bt o b S0 @fecivn cepdh|
Wises= DLA116 m Wolume 2 S0% ettecte dopth of et hola)
Peaus=  ZH MRS (Time tahen for o d 1o @ moly THE wokema b 255 vohama)
soil infilration rate, = 10XEDS més or 0037 mh
TestZ] Testhole dimensions:  1.40 mlong
060 mowide
0.8 m depth of water
ap,= 266 o SEirtacd aee of fed bk af 50T eMacive depdh|
s = DL.3BE2 m PV iolig 2 S0% oot wa depth of best Rola|
Prags=  Z&3  MENGS (Time Bken G0 b 50 0 mply THE wolime 60 25% woluma)
soil infiltration rate, f= 457T3E-06 mis or 0LME mh
Test3d] Testhole dimensions: 1.40 miong
060 mowdde
0.59 m depth ofwatsr
ap,= 28 ™ $Eriacs anas of ot hoks 2t S0 afoc Be dond|
Wraas= 4138 o fl e ak SO e e caph of tesk holal
Prags= D1 MRS (Tire ko for b s bo o mply THE wokeme i 250 wolume)
sodl infittration rate, F= 4542E06 mis or 0LME mh
=> Infltraton for E‘ea’\qr is the lowest value = 4.542E-06 nvs or 06 m'h
T —
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brown claney grawelhy sand

STORMWATER INFILTRATIOM TEST Project No: | Ehest: Z2ofd
Project: St Fillans
FIT MO TP2
Enginesr  |Cak Checked [Date
O Kans 2HN2E0EE
TRIALPIT LOG COMME NT S
Test! Testd Testd
DEPTH {BGL) STRATA Width {rd QED Q8D 080
0.4 Sandy gravelhy opsail Length {m} 140 140 i.40
0.9erange brown dayey grawellysand Cepth {m} 130 1.20 1.30
1.3

Mote width and length Ehen st location
RO depth

DEPTH OF GROUND WATER............ Oy
{From TF excavated near this pif;

WEATHER:  bwight sum, high wind, odd shower
NOTES:
Sides : relatiehysebis, sand wash out

Waksr Ingress 3t ..o i
Nogs: peac o ey Gl oS e poar A daly oo Bedl b
Dl RO OGNS 0L i Ol e

TEST 1 TEST 2 TEST 3
TIME CEFTH {BGLm TIME H {BGLm TIME DEFTH {BGLm
12:40 025 oT45 0.28 1300 0x:
1250 0.8 O 50 0.35 13:35 042
1300 05D 020 .48 o] .58
1342 0.75 FERE] 070 i L] 0
1405 0BG 0920 0.78 1545 0.8
437 054 1000 .84 18:55 HEL]
1300 1.00 1035 .50 1715 100
1530 108 1105 0.53 1840 f.08
1600 112 1130 .58
1200 100
1220 1.04
1255 1.07
TEY% il 0.51m BGL T5% full 4m BGL T5% full 0.45m BGL
Z5% il 1.04m BGL 255 full Em BGL Z5% full i.03m BGL
Tested past 25%=20K ested past 25%=301 Tested past 253 =400
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Test 1
Time ( hh:mm)
00:00 02:24 04:48 07:12 09:36 12:00 14:24 16:48
0.00
0.20
*
0.40 L4 +— Test1
1B:01, 0\51m BGL — =9 lent)
T —#6%Bept|— - — 75% D] © Intersections
& — . 25% Depth
@ 0.60
£
o
o
(=]
0.80 e
L}
&
1.00 e 15:20.1.0#m BGL
—25%Bepih _\T 25% Depth
*
1.20
Test 2
Time ( hh:mm)
00:00 02:24 04:48 07:12 09:36 12:00 14:24
0.00
020
*
*
040 A\ —e— Test2
— - 75% Depth
=2 @ 08:30, 0|54m BGL _
§. \ e 759% Dot Intersections
® SRR — . 25% Depth
Q 060
- \
oy .
(a] \
0.80 .
>~
e
e
.
1.00 12:38_1 05m BGL
—25% Bepth— + = + =— « — J%_’ 25% Depth
120
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Depth BGL (m)

Test 3
Time ( hh:imm)
00:00 02:24 04:48 07:12 09:36 12:00 14:24 16:48 19:12

0.00
0.20 .
0.40 —s—Testd

* 1356 049mBGl — - 75% Depth

5%Bepth— - — | — - 75%Den o |yemsections

— . 25% Depth
0.60 3 pt
\
0.80 L
.
- 17:31, 1.03m BGL
: —35%Bepth— + — |- =& - 25% Depth
.

1.20
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Project Mao: O]Shest | ZofZ
Project
0
a
Enginssr |Dste Checked  [Dak
O Kanz AR LIET 0 0
Testing Carried Cort in Aocordance with BRE Dhgest 3565
Test 1] Testhole dimensions: 140  mlong
0.60 mwids
0.87 mdepth of water
apy,= 408 Surfsce anea of Bocl Mokt 2f SO eMac g Sead|
Wiags= QL3654 m Pl L O Sty g Chepd of et Faolal
Prspe= 130 minS (Time iken S west o amoly TS5 voLme 1o 25% volumal
oil infillration rate, f= 1.690E-05 ms or 0061 mh
TestZ] Testhole dimensions: 140 miong
06D mowide
4.79 mdepth of water
ap,,= 243 m Crfacn anca of Bodt o le af SO oy dendh|
Wraas= 03318 ™ (ol LT @ SO efeclive Geni of bask ol
Progs= B mins Time ke Sorios 0 omely TS wollem o o 25% wolma]
soil infitration rate, f= 92M4E-06 ms o 0033 mh
Test3d] Testhole dimensions: 140 mlong
060 mwide
4.86 m depth of water
ap.,= 2936 o ISuriace anna of tost Role of SO ofac v dopin|
Wsas = DL3612 ™ TVolume at S0 ofocB e cixnth of hest holia)
Pisas= 213 mMiNGS (Time ke i o 80 omply TS5 wolame bo T5% woluma)
soil infiltration rate, f= 1004E-05 méE o 0.039 mh
== |nfltration for Design is the lowest valse = S HA4EDE mis or D33  m'h
i ~ T—.
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STORMWATER IMFILTRATIOMN TEST

FIT NO TIP3

Froject No: [ Sheet

Froject St Fillans
En ginesr Ciate Checked |Date
L Kans IZOER0EE

TRIAL PIT LOG

Test 1 Test2 Testd

DEFTH{BGL) STRATA Wik B i .50 0.50 0.50
0. 4|5 andy gravelhy bpsoil Langth {m) 1.20 1.20 1.30
0.5|orange brown clayey grawvelhy sand Crepth {mj 1.20 1.20 1.20

1.3 brown dayey gra «ly sand

2’

ob th and iength taken at location
l.

I‘
aepts

m

0%

CEFTHOF GROUND WATER ........... Qi
{From TF excavsied near this pit)

WEATHER: bright sun, high wind
MOTES:
Sides : relstivwely stable, sand

, odd shower

Waer Ingressat. . ... i
Nﬂt:,a: PRaCoCE P I | Bl oo o i iad Iy e Dec B
A e e i e e e e

TEST-1 TEST 2

TEST -2

TIME DEFTH {BGL)m TIME DEFTH {BGL)m TIME DEPTH (B &L)m
1320 D26 08 25 .31 11:55 028
1345 OTE OB 45 D43 12:325 054
14 D5 051 930 0.70 13.25 L]
1420 1.00 1000 O &T 14:10 D85
1430 107 1020 0568 14:.45 100
1445 112 11056 103 1515 103
14353 118 11335 1.08 16:15 108
1505 122
T il 0.52m BGL TE% il mBG&GL TE% full 3. 5dm BGL
25% wll 1.04m BGL 25% wll m BGL 25% full 1.05m BGL
Tested past 25%==0010 Tested ps = D Tested past 25%==0K
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Test 1
Time { hh:mm)
13:12 13:26 13:40 13:55 14:09 14:24 14:38 1452 15:07
0.00
0.20
*
0.40 '
13:82,0.52m BGL +— Test1
—FoYBEPR— « — = —— s —— e e— . —— . = . — . 750 Depth — - 75% Depth
E 060 : ©  Intersections
g — . 25% Depth
m N
£
2 0.0 L
(m] 3
.
1.00 o 1425, 104m BGL
—25%Bepth— « |— « — « — « — . — . — ""_ ==« =— . == — . DP5% Depth
e
1.20 ==
1.40
Test 2
Time ( hh:mm)
00:00 02:24 04:48 07:12 09:36 12:00 14:24
0.00
0.20
0.40 —+—Test2
* — . 75% Depth
E \, 09106, 0.56m BGL Intersections
& —#5%Bepth— - — - - 75% Depth — . 25% Depth
Q 080
m >
-
fa] *..
0.30
3
%
1.00 N 1117 1 05m BGI
—55% Bepth— « —8 5 25% Deptn
1.20
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Depth BGL (m)

Time ( hh:mm)
00:00 02:24 04:48 07:12 09:36 12:00 14:24 16:48
0.00
0.20
4
040 —e— Test3
— . 75% Depth
\ 12:35, 0.54m BGL )
Intersections
74, Bepth— - — - = 75% Depth
0 PERSER — . 25% Depth
0.60 '
0.80
*
1.00 o 15:39]1.05m BG
1-55% Bepth—f + —=. < 25% Deptn
1.20
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“Froject Mo: Ofchest | Zoi2
= _F'r-:-ja::t:

[4]

a

_Er-;lre-er Datke Checked |DakE

D Hane T D

ecfing Caried Out in Acoordance with BRE Digest 365

Test 1] Testhole dimensions : 130 miong
0.3 mwid=
0.9 mdepthofwater
apy,= 3.8z o Surfardr are of tesk Fole ot 507 afoc v dapdn |
W= D616 m { VoL e 2 S, foces S of hest i |
Prege= S MNS {Timetken for best b ervpty 75 wniumerts 255 voluma)

soil inflration rate, 1= SZME-IS ms of 049 mw'h

TestZ] Testhole dimensions: 130 milong
0.9 mwide
077  mdepth ofwaker
apyy= LBR4 {Surt s o e of bt hald ok S0 afacten Gopd |
R | - & T Wl p 2 S e ey o horst el |

P 13 mins {Timossken for test b ompy TER wolLma iy 25T woluma)

soil infiltration rate, = 2MHE-dS mi= or 0472 mh

Testd] Testhole dimensions: 130 miong
0.9 mowide
080 mdepth of wakr
apy= 293 o | Suriacs @rod of bt bale of S0 ofecive Gapdh |
W= 0468 o Vioharng af SO0 o®ecivid cagptn of bessk haoka |

Paze™ 1B mins (Timo b %o teet o onngly T5% ¥olume i 2575 vl

soil inflration rate, = 144TES ms or 0052 m'h

== Infitraton for Eeaigﬁ i the lowest value= 1 A4TEDS mis or .05 mh
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Appendix B
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WWT System Enquiry Sizing Sheet

Project: WWT - St Fillans Village Hall

FLOW LITRE / DAY BOD GRAMS / DAY NH; GRAMS / DAY

Source of Waste No Per Person Total Per Person Total Per Person Total
Local community sports club, e.g. squash, rugby & football 130 40 5200 25 3250 6 780
TOTAL 5200 3250 780
PE 35 55 98

Size of System Required = 98PE
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Vorklarung / Schlammspeicher pre-treatment / sludge storage SBR Reaktor sbr-reactor =
? Klaro E Professional XXL 100 EW - Tankdom Maxi Praduct . 107757
2 x Carat XXL 16000 L / 2 x 4226,7 gal. article no.
FR " Klaro E Professional XXL revision

CB  Klaro E Professional XXL
100 inh. TD-Maxi
2x Carat XXL 16000 L / 4226,7 gal.

ES  Klaro E Professional XXL
100 PE Cupula Maxi
2x Carat XXL 16000 L / 4226,7 gal.

100 EH Maxi-déme

2x Carat XXL 16000 L / 4226,7 gal.

gezeichnet Gewicht

drawn ISC weight Otto Graf GmbH

Datum Toleranz Carl-Zeiss-Str. 2-6

date 2017.06.16 tolerance +/- 3% DE-79331 Teningen GR AE
mail@graf.info

MaRstab M 1:30 Einheiten mm [inch] .

scale : units gal. = US gal. www.graf.info

DIN A3




Technical data sheet for GRAF Professional wastewater treatment plant
Graf UK Ltd

Regen House, Beaumont Road, Be .

Oxfordshire OX16 1RH Plant SiZze 100 PE
Tel. (01608) 661500 Maximum hydraulic load Qd 15,00 m3/d
Email: info@grafuk.co.uk Maximum organic load Bd 6,00 kg/d

Design according to ATV-A122
effluent values:

BOD5 COD SS NH4N Ntot P colif. germs
< 20 mg/l 30 mg/l 20 mg/l

Total tank capacity: 44,3 m3

air compressor type: rotary vane DTN 41
installed motor power 1,50 kW
power consumption at 0,3 bar 1,50 kW
motor design 0,7bar 50Hz 3~ 380V

calculated maximum daily operating time 11,9 h/d

symbolic representation

stage number | container, material diameter length maximum water volume
width depth maximum
[m] [m] [m] [m?]
ss+pt+b 1 Carat XXL 22.000L, PE 2,50 6,14 2,31 22,1
sbr 1 Carat XXL 22.000L, PE 2,50 6,14 2,31 22,1

m KLARO GmbH - Spitzwegstrasse 63 » D-95447 Bayreuth « Tel. +49 (0) 921 162790 » Fax. +49 (0) 921 16279300



calculation for GRAF Professional wastewater treatment plant according to ATV-A122

basic data/ project data

customer Graf UK Ltd date 17.01.2018
project editor MUS
type of waste water domestic
specialties
base of calculation
BOD5 CoD SS NH4N Ntot P colif. germs
outlet <20 mg/l < 30 mg/l <20 mg/l
population equivalent 100 PE
wastewater at Q ee 150 I/(PE*d) 150 m¥d
infiltration water 0% 0,0 msd
total daily inflow Qu 150 m¥d
daily peak factor 10 h/d
hourly volume of wastewater 1,5 msdh
waste load BOD5 B4 60 g/(PE x d) 6,00 kg/d
waste load BOD5 after primary treatment B, 40 g/(PE x d) 4,00 kg/d
cleaning cycles per day 4
1. Stage: sludge storage, pre-treatment and buffer
type of container Carat XXL 22.000L
number of containers / proportion of chambers 100%
width 250 m
length 6,14 m
water depth 231 m
total area 15,36 m?
sludge storage (ss)
specific sludge storage volume 250 l/(PE*a)
removal interval 6,0 months
required volume 100PE x 250Il/(PE*a) x 6/12months = 1250 md
required water depth 133 m
retention period (22,13m3 - 12,5m3 - 5,05m?3) / 1,5ms/h = 3,05 h
primary treatment (pt)
required volume 240 m3
required water depth 0,19 m
overall (ss + pt)
required water depth 152 m
selected water depth 1,70 m
buffer (b)
percentage of daily load 33%
required volume 33% x 15 m3/d = 500 m3
required water depth 061 m
selected water depth 0,61 m
selected volume 34% total daily inflow = 505 ms
overall (ss + pt +b)
required water depth 213 m
required volume 12,5m3 + 2,4m3 + 5m3 = 1990 md
existing total volume 14,7m3+2,4m3+51m3 = 22,13 md

KLARO KLARO GmbH e Spitzwegstrasse 63 ¢ D-95447 Bayreuth « Tel. +49 (0) 921 162790 « Fax. +49 (0) 921 16279300



calculation for GRAF Professional wastewater treatment plant according to ATV-A122

basic data/ project data

customer Graf UK Ltd date 17.01.2018
project editor MUS

type of waste water domestic

specialties

2. Stage: biological treatment (SBR)

type of container Carat XXL 22.000L

number of containers / proportion of chambers 100%

width 250 m

length 6,14 m

water depth Wd max = 231 m

total area 1536 m?
required volume 4kg/d 1 0,2kg/(d*m?3) = 20,00 ms
required water depth 198 m
BODS volume load Br 4kg/d / 22,13m3 = 0,18  kg/(ms*d)
BODS5 sludge loading B TS < 0,05  kg/(kg*d)
sludge index ISV 100,00 ml/g
total solids TS es < 4,00 kg/m3
oxygen concentration Co 2 2,00 mgl
selected water depth before loading phase Wd max - 33% x 15 m3/d = 1,70 m
water depth after loading phase Wd min + 25% x 15 m3/d = 209 m
existing total volume 22,13 m3

KLARO KLARO GmbH e Spitzwegstrasse 63 ¢ D-95447 Bayreuth « Tel. +49 (0) 921 162790 « Fax. +49 (0) 921 16279300



V-DTN 16 | V-DTN 26 | V-DTN 41

SN V-DTN

Trocken laufende Drehschieber-
Verdichter

Volumenstrom 17 bis 52,2 m%h,
Uberdriicke bis 1 bar.

Mit integriertem Saugluftfilter.

Leiser Lauf, Berlhrungsschutz gegen heie
Oberflachen und intensive Kiihlung dank
Schallhaube. Flexible Anschlussméglich-
keiten, vibrationsfrei, einbau-, bedienungs-
und wartungsfreundlich.

Die Motoren entsprechen DIN EN 60034
und sind in Schutzart IP 55 und Isolations-
klasse F ausgefihrt.

Elmo
Rietschle

A Gardner Denver Product

Dry running rotary vane compressors

Volume flow from 17 to 52,2 m®/hr,
overpressure upto 1 bar.

With integral suction paper filter.

Sound cover produces low noise level

and intensive cooling and protects from
touching hot surfaces. Flexible connections
possible, vibration free, easy to operate,
maintain and build in.

Motors correspond to DIN EN 60034 and
have IP 55 protection and insulation class F.

Auswahldiagramm e Selection diagram 50 Hz 60 Hz
55 55
~— 1 T
50 50 Dl 1
\
o 25 P
45 45 M
— \7’5 e fE I
\ )
40 £ 40
1
—~—_1.85 kwy “ 1
35 2 35
S
S
% g o [T
S I
S 1,3 k
S " AW
25 [ .75 kw 25 — 2
\\ ; ° ——
—_1 7T ki
20 E— 26 § 20 0.65 kv
B bl T
% T 094w
—1{_ 1 055kw g — 16
B E— 0,7
15 —— kW 56 E 15
S
10 10
5 5
0 0
0 0,2 0,4 0,8 1,0 1,2 0 0,2 0,4 0,6 0,8 1,0 1,2
Uberdruck e Overpressure — bar
V-DTN 16 26 41
Volumenstrom m/h 50 Hz 17,0 26,0 43,5
Volume flow 60 Hz 20,5 31,2 52,2
Uberdruck bar 50 Hz 0,7 1,0 0,6 1,0 0,7 1,0
Overpressure 60 Hz 0,6 1,0 0,5 1,0 0,6 1,0
Motorausfiihrung 3 50 Hz 200-255/346-440V £ 5%
Motor version 60 Hz 200-290/346-500V + 5%
1~ 230V + 10% (50/60 Hz)
KW (3-) 50 Hz 0,55 0,75 0,75 1,1 1,50 1,85
Motorleistung 60 Hz 0,65 0,90 0,90 153 1,80 2,20
Motor ratin H - 7 7 11 _ 1
9 KW (1) 50 Hz 0,75 0,75 , ,85
60 Hz - 0,90 0,90 - - -
AGo) 50Hz 2,7/1,55 3,6/2,1 3,6/2,1 5,55/3,2 6,6/3,8 9,0/5,2
Stromaufnahme 60 Hz 29/1,7 3,8/2,2 42/2,4 57/3,3 6,9/4,0 9,0/5,2
Current drawn Ao 50 Hz - 5,9 5,6 6,6 - 10,5
~ 60Hz - 5,9 6,5 - - -
Drehzahl min 50 Hz 1450
Speed 60 Hz 1740
Mittlerer Schalldruckpegel dBA)* 50 Hz 61 62 67
Average noise level ENISO3744 60 Hz 63 64 69
Gewicht K 3~ 28,0 28,2 30,7 33,9 47,0 48,4
Weight & 1~ - 28,7 34,4 34,4 - 49,0




Abmessungen e Dimensions [mm)]

a
N B A —— =
A \@/
I
—
E
! S I s
> i)
E
—
{ { { -
e 2 JF N
L.
r i e
| f
~—m n
A Ansaugung e Suction
B Druck-Anschluss e Pressure connection @ [
D Druck-Regulierventil e Pressure regulating valve f?mh m TN
E Kihlluft-Eintritt e Cooling air entry W H
F Kihlluft-Austritt e Cooling air exit ; J
N Datenschild e Data plate : 1]
0
V-DTN 16 26 41 V-DTN 16 26 41
a 478 513 592 m 79 79 90
a, 30 33 42 n 126 161 175
b 245 245 275 o 150 150 190
b, 236 236 270 p 170 170 210
c 283 283 319 r 164 164 201
180 180 200 ry 11 11 10
f 220 220 242 \Y 246 246 282
| 125 125 147 Vs 14 14 8
I, 65 65 72 R, Rp '/, Rp '/, Rp %/,
Zubeh6r e Accessories
V-DTN 16 26 41
Rickschlagventil ZRK 13 13 20
Non-return valve
Schlauchanschluss ZSA 13 13 20
Hose connection
ZMS (3-) 50 Hz 40/16 40/25 40/ 25 63 /40 100/ 40 100/63
Motorschutzschalter 60 Hz 40/ 25 40/ 25 63/25 63 /40 100/ 63 100/63
Motor starter 50 Hz - 63 63 100 - 160
ZMS (1) oo 1z = 63 100 = = =

mé/h* Der Volumenstrom bezieht sich auf freie atmospharische Luft von 1 bar (abs.) und 20°C. e The capacity refers to free atmospheric air at 1 bar (abs.)
and 20°C.

dB(A)** bei mittlerer Belastung, ansaugen und ausblasen lber Schlauchleitung ® at medium load, inlet and discharge connected to a pipeline

Kennlinien, Tabellenangaben (Toleranz +10%) beziehen sich auf betriebswarme Verdichter. ® Curves, tables content (tolerance +10%) refer to compressor at normal
operating temperature.

Technische Anderungen vorbehalten! e We reserve the right to alter technical information!

Gardner Denver Schopfheim GmbH er.de@gardnerdenver.com

Gardner

enver

Elmo Rietschle is a brand of

Gardner Denver‘s Industrial Products
Division and part of Blower Operations.

Postfach 1260

79642 SCHOPFHEIM / GERMANY
Fon +49 7622 392-0

Fax +49 7622 392300

www.gd-elmorietschle.com

Edition: 2.2.2012 - D 381-DE



GRAF Professional
System components — External cabinets with control unit GRAE

External steel cabinet XL

suitable for compressor DT4.25; DTN41; KDT3.60; KDT 3.80

Material Steel plate 1,5 mm, powder-coated
Lock pivot lever inc. cylinder lock

I Dimensions [WxHxD] 1200 x 1110 x 800 mm
Weight, net 140 kg

Space for 30 L precipitant canister




GRAF Professional
System components — Plinth Dims. for External Cabinet XL GRAF

1180

Hohe Fundament 250 mm
height base 2530 mm
hauteur fondation 250 mm

Schrankfront
Front of the cabinet

avant de 'armoire
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NOTES:

1. TYPE 3 SUB-BASE (4 TO 40MM NO FINES, VOID RATIO 30%) TO BE
USED OVER WHOLE AREA, WITH A UNIFORM DEPTH AT LEAST 220mm
DEEP AND LAID ON A PREPARED SUBGRADE WITH A MAXIMUM SURFACE
GRADIENT OF 1 IN 40.
10 0 10 20 30 40 50

| LIl | | | | | | 2. CHECK DAMS TO BE FORMED TO FULL DEPTH OF TYPE 3 GRAVEL USING
| [ | | | | | | LOTRAK 1800 OR SIMILAR APPROVED, IN ACCORDANCE WITH LAYOUT

metres (PLAN ONLY) SHOWN IN DETAIL C.
3.TYPE 3 T0 BE LAID IN 2 LAYERS, EACH LAYER TO BE ROLLED TO
N FOUL DRAINAGE OUTLET TO RIVER EARN ACHIEVE SUITABLE COMPACTION.

+ 4. TYPE 3 LAYER TO BE OVERLAIN WITH PLASTIC (LDPE) CELLULAR
REINFORCEMENT LAYER SUCH AS GROUNDFORCE GF30 OR SIMILAR, AND

<«——— 1IN 40 SLOPE

. o

30mm (APPROX') OF 10mm

° INFILLED WITH ANGULAR STONE, NOMINAL SIZE 10-20mm AND UNDERLAIN
o L o BY 10mm GRAVEL
I PLUS GEQTEXTILE AS PER DETAIL A
+ = - -

g E % R . 5. ACTUAL DEPTH OF SUB-BASE TO COMPLY WITH REINFORCING GRID
| % % ¥ MANUFACTURER’S SPECIFICATION BASED ON LIGHT PARKING USE, AND CBR
‘ | N + — N o Y

“ | / / ‘w \ - o) i Y %*ﬁ\/ ] - o y & OF SUBGRADE
‘ / A v 2 T ' i
/ / I - 4
é(\\\ /O / | | % + \ ° i ROOF DRAINAGE TO CONNECT ‘ < g | N < Wa ;1 6. TYPE 3 GRAVEL LAYER TO BE LAID DIRECTLY ONTO SUBGRADE IF CBR
\\ \ [T £ 3 \ DIRECTLY TO PERMEABLE/GRAVEL 2 | ° g e — GREATER THAN 5%. IF CBR < 5%, A SUITABLE GEOTEXTILE TO BE
\ \ AS \ - L, N }} ROAD CONSTRUCTION ‘ D IR i " : A — SPECIFIED, E.G. LOTRAK 140 OR SIMILAR APPROVED.
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Flood Risk and Dralnage

Algo Business Centre

ANGULAR STONE UNDERLINED TYPE 3 GRAVEL, COMPACTED
BY LOTRAK 140 OR SIMILAR APPROVED IN 2 LAYERS Glenearn Road, Perth PH2 ONJ
PREPARED SUBGRADE T 07904451873 E brian@athollassociates.co.uk

CHECK DAM FORMED USING LOTRAK 1800 OR SIMILAR
APPROVED. 500mm WIDE STRIP PLACED IN GRAVEL WITH

200mm ON SUB GRADE, 200mm UPSTAND AND 100 FOLDED Project: ST FILLANS VILLAGE HALL

OVER TOP.

NOTE THAT CHECK DAMS SHOULD BE CONTINUOUS OR HAVE —

500mm OVERLAP, AND WRAP AROUND ENDS OF EACH RUN Title:

BY 2m APPROX'. DRAINAGE STRATEGY PLAN
Drawn By: Scale: Date:

TYPICAL PERMEABLE GRAVEL ROAD CONSTRUCTION Y 1:500 FEB 22
NTS

Drawing Revision:
Number: AA/DD/196b/002




Proposed Village Hall, St Fillans

Atholl Associates
Algo Business Centre
Glenearn Road

Perth

PH2 ONJ
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w: www.athollassociates.co.uk
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