Water use in University Halls
of Residence

Jade Harcombe
Dragos Hrituleac
James Rawlings

Cohesion and adhesion (water droplets) (Harcombe, 2013)



— A S 777\7 /

——

=

Introduction

This project represents a follow-up based on the
audit carried by Ricardo-AEA as part of Waste
and Resource Action Plan and Rippleffect
project (Ricardo - AEA, 2012).

At a national level, Universities across the UK
use 16 million m3 of water annually (People and
Planet, 2006).

The recommendations and measures all comply
with the Government’s White Paper “Water for
life, 2011’ which encourages voluntary water
efficiency measures.
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The fact that fitting a tap aerator for 5 pounds
could result in a cost saving of £13/tap/year is
ignored, mainly when compared with energy

savings which have a greater impact (Ricardo -
AEA, 2007).

——

Among other studies, Oduro-Kwarteng Et al.,
(2009) revealed that installing devices which
reduce water usage in taps and toilet cisterns for
schools could mean saving water by 30%.
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Introduction

On the St John's campus, the Ricardo report
estimated the water demand at 130 L/ student/
day. This is less than the national average use of
150-160 L /per day, however, if compared with
the EA figures of 170 litres per capita/ day, the
situation on campus can be considered
acceptable (Yu, 2011; Environment Agency,
2008).



s 777\7 /

=

Aims & objectives

Evaluate student views on water saving
measures in halls of residence (O1).

Create and publish a database on the
distribution of eco-shower heads in the halls of

residence. (O2)

Analyse and evaluate the costs and benefits of
the g)ossible introduction of percussion taps.

(O3



Water saving devices distribution

and abundance in halls of residence.

50 flats were sampled covering 6 halls.

Questionnaires and visual surveys were
conducted.

The results gained during the site visits are
summarized in table 1 and figure 1, figure 2.

25 flats have dual flush devices fitted.
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Table 1: Percentage of halls with water saving measures and response to question 2

%

Ankerdine Avon Pershore E.B.B V.T Wulfstan Total
DF 33 0 100 100 100 33 50
E-sh 33 6 0 0 0 100 24
Q1 0 0 0 0 0 0 0
Q1B 83 63 33 75 83 0 60
Q2 Kitchens (S)

10 51 15 17 27 18 18
Q2 Washbasins (S)

8 10 7 7 7 11 8
Q2 shower (S)

60 91 20 78 85 65 76
Q3 Neither 33 44 33 0 93 33 28
Q3 Percussion

17 13 33 0 50 67 22
Q3 Eco-shower

50 50 33 100 17 0 50
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Figure 1: Distribution and abundance of Duel flush (DF) and Eco-showerhead devices in
sampled halls of residence.

Pershore, E.B.B and V.T have 100% presence of
duel flushes, whereas there are no dual flush
devices fitted. Furthermore only 25% of flats have
eco-shower heads fitted.
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No student surveyed were aware of any water saving devices been fitted in
halls despite 50% of flats having dual flush devices and 24% having eco
shower heads.

Student perception for the implantation of eco shower heads or percussion
showers was mixed with all student in Wulfstan preferring normal shower
heads with or with out percussion taps over eco shower heads.

Overall 50% of students stated they would prefer eco shower heads.
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Figure 2: Responses gained for Q1, Q1B and Q3 represented as a percentage of responses per hall.




* Based on the findings of this study it can be noted that
students would prefer a mean delay period of 18s (in
kitchens), 8s (for washbasins) and 76s (for showers),
however, 33% of students didn’'t want percussion taps

fitted or preferred long delay periods.
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Figure 3: Responses gained for Q1, Q1B and Q3 represented as a percentage of responses per hall.



Water meter data

Wuflstan and Ankerdine were chosen as they are
both within the same accommodation level.

However, despite this there are many differences
within the abundance of water saving devices
within Ankerdine (DF= 33% and Esh= 33%) and
Waulfstan (DF=33% Esh=100%).

Water meter data was obtained from the 3/9/13 to
31/10/13, over this period Wulfstan used 1183 m3 of
water whereas Ankerdine used 1645.36 m3

Waulfstan used 463.36 m3 less than Ankerdine.
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Figure 4: Water meter data.
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This project shows that, the fitting of water efficient
devices is the best approach.

Even more significant, Campbell Et al., (2004)
reported that when people do not know that the
engineering retrofits are in place, such engineering
devices do succeed in saving significant amounts of
water.

Our project found that this was also the case at the
U of W therefore it can be concluded that the mass-
reaction of new devices can be avoided by making
the necessary changes before the next academic
year.
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Desk based research

The taps currently in Halls of residence are standard
(monobloc) taps (Plumb Centre, 2013: Envirowise,
2007).

Percussion taps are generally installed as a way of
reducing water consumption as they can reduce the
average flow rate from approximately 51/min to
2.3L/min.

Percussion taps ‘auto-shut off” function stops excessive
water use and waste caused by leaving monoblock taps
running (Green Building Store,2012; Envirowise, 2007;
Waterwise, 2014; Pimental et al., 1997).
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Due to the large amount of flats and heavy usage
many factors need to be taken into consideration:

Installation time.

Individual cost.

lifespan of the taps.
Cost per year.

Ease of fitting.
Style

Consequently desk based research was conducted
on monobloc taps, percussion taps and percussion
mixers.



Table 2: Desk based research summary.

Preset
running |Cost -per Whole life costing| Timeframe
Average . : Cost -per :
Product time (in tap . Life expectancy | - cost of tap per for
Tap Type |Company e flow rate : tap(with o :
Description (L/min) seconds &| (without VAT)(E) (years) year based on life| instalation
if VAT) (£) expectancy (£) (mins)
applicable)
Monobloc BES Basin acrylic| 1.7-10 12.70 15.24 512 33 30-60
(standard) BES metal head | 1.7 - 10 17.70 21.24 512 42 30-60
Tob chops e ome 23-8 8 41.67 50.00 512 10 4 30-60
basin
Percussion
Pts Plumbingl <"°M€ | 53.g 35.50 42.60 512 8 4 30-60
plated
Tapsdless [Deva' - pilla 2.3-8 12 2 30-60
24.96 29.95
Percussion \o. . plumbing|  Rada* 2.3-8 34.50 41.40 512 8 3 30-60
mixer mixer
'Inta’-
BES s 2:3-=8 102.67 123.20 512 24 10 30-60
slimline
Taps 4 Less | 'Ultra Water'| 2.3-8 9 61.50 73.80 5 14.76 30-60




————

4 ﬁhough there are cheaper
taps the Taps4less ‘Deva’-Pillar
(cost price with VAT at 20%=
£34.80) has been
recommended due the long
life expectancy of 12 years and
the thus a low cost per year

(£2).

Only one model of tap has
been selected so that storage
space, repair time can be
reduced and training can be
standardised (Child 2013;
Taps4less, 2014; Hall and
Hitch, 1939).

Figure 5: Tapsgless ‘Deva’ - pillar

(Tapsg4less, 2014).
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Figure 6: Tapsgless ‘Deva’ - pillar
(Tapsg4less, 2014).
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‘Recommendations
Only 50% of flats have dual flush devices

Only 24 % of halls contained eco-shower

heads.

Student awareness of the presence of water
saving devices was very low (0%).

The majority of students want more
information about water saving devices (60%)

The majority of students would prefer eco-
showerheads over normal showerheads with or
without percussion taps (50%)
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Recommendations

Students would also prefer a mean delay period of
18s (in kitchens), 8s (for washbasins) and 76s (for
showers) and that standard percussion taps would
be most ideal for installation .

Despite the implementation of dual flush devices
and eco-showerhead devices most halls are still
without any water saving devices at all even with
the recommendations made in the previous water
efficiency review.

Walfstan used 463.36m3 of water less than
Ankerdine through having eco-showerheads fitted
in every flat.



“Recommendations

Complete installation of dual flush devices to all toilets in

halls

Continue installation of eco-showerheads in halls.

Introduction of the recommended percussion tap (Taps4Less
'Deva’ - pillar) to all washbasins and kitchens sinks.

Student awareness campaign.

Improved publications e.g. stickers, posters, leaflets about the
different devices.

Full usage of the rainwater harvesting system.
Improved staff training.

Further/follow up project to evaluate success of student
awareness campaign and installation of percussion taps in
addition the installation of percussion taps and water saving
devices throughout academic/administrative buildings.



eferences

Adeyeye, K. & Piroozfar, P. (2012) User attitudes and preferences - a study for water efficiency in UK homes. [Online] Available from: [Accessed: 20 October 2013].
Ashworth, A. (2004) Cost Studies of Buildings. 4" edition. [e-book] Harlow, Pearson Education Limited. Available from:
[Accessed 1January 2013].
BBS (2014) Armitage Shanks Avon 21 Self Closing Push Button Mixer. [Online] Available from:
[Accessed 29th December 2013].

Bekker, M. J. & Cumming, T. D. & Osborne, N. K. & Bruining, A. M. & McClean, J. I. & Leland, L. S. (2010) Encouraging electricity savings in a university residential hall through a
combination of feedback, visual prompts, and incentives. Journal of applied behavior analysis. [Online] 43(2), 327-331. Available from:
[Accessed 29 December 2013].

BES (2014) Tap Revivers & specialist taps. [Online] Available from: [Accessed 20th December 2013].

Campbell, H.E. & Johnson, R.M. & Hunt Larson, E. (2004) Prices, devices, people or rules: the relative effectiveness of policy instruments in water conservation. Review of policy
research. [Online] 21 (5), 637-662. Available from: [Accessed: 15 October 2013].

Child, T. (2013) Conversation with team, 1 November.
Department for Business Innovation & Skills (2010) Pricing Practices Guide. [Online] Available from:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/31900/10-1312-pricing-practices-guidance-for-traders.pdf [Accessed 20th December 2013].

Environment Agency (2008) Water resources in England and wales - current state and future pressures. [Online] Report number: GEHO1208BPAS-E-E. Available from:
[Accessed: 8 December 2013].

Envirowise (2007) Reducing water use in washrooms: taps. [Online] Available from: [Accessed 19 December 2013].
Hall, L. R. and Hitch, C.J (1939) Price theory and business behaviour. Oxford economic papers. [Online] (2), 12-45. Available from:
[Accessed 1]January 2014].
Hamlyn-Harris (2001) Review of Health Issues Associated with Potable Reuse of Wastewater. [Online] Available from:
http://www.health.gov.au/internet/main/publishing.nsf/Content/81DBA20DF0o0A10D9CA257BF0001E7464/$File/env_water.pdf [Accessed 29th November 2013].
Hartley, T. W. (2006) Public perception and participation in water reuse. Desalination. [Online] 187(1), 115-126. Available from:
http://www.sciencedirect.com/science/article/pii/So011916405007253 [Accessed 29th November 2013].
Heat and Plumb (2014) Self-closing taps. [Online] Available from: [Accessed 6 January 2014]
Lucas, G. (2014) Consumer attitudes to water efficient bathroom fittings and the water label. [Online] Available from:
[Accessed: 15 October 2013].
Oduro-Kwarteng, S. & Nyarko, K.B. & Odai, S.N. & Aboagye-Safro, P. (2009) Water conservation potential in educational institutions in developing countries: case study of a
university campus in Ghana. Urban water journal. [Online] 6 (6), 449-455. Available from:
[Accessed: 15 October 2013].
Pimentel, D. & Houser, J. & Preiss, E. & White, O. & Fang, H. & Mesnick, L. & Alpert, S. (1997) Water resources: agriculture, the environment, and society. BioScience. [Online]
47(2), 97-106. Available from: [Accessed 30th December 2013].
Plumb Centre (2013) Monobloc taps. [Online] Available from: [Accessed 20th December 2013]


http://books.google.co.uk/books?id=EYtN6AjaEgAC&printsec=frontcover#v=onepage&q&f=false
http://www.bbsplumb.com/product_details/c/armitage-shanks-avon-21-self-closing-push-button-mixer/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2884359/
http://www.bes.co.uk/products/091.asp
http://onlinelibrary.wiley.com/doi/10.1111/j.1541-1338.2004.00099.x/pdf
http://cdn.environment-agency.gov.uk/geho1208bpas-e-e.pdf
http://www.wrap.org.uk/sites/files/wrap/EN664_v5.pdf
http://oep.oxfordjournals.org/content/os-2/1/12.full.pdf
http://www.heatandplumb.com/acatalog/Self_Closing_Taps.html
http://www.wrap.org.uk/sites/files/wrap/%20Summary%20consumer%20insight%20research%20findings%20into%20water%20using%20products.pdf
http://www.researchgate.net/publication/249018586_Water%20_conservation_potential_in_educational_institutions_in_developing_countries_case_study_of_a_university_campus_in_Ghana
http://www.kysq.org/docs/Pimentel97.pdf
http://www.plumbcenter.co.uk/en/bathrooms/taps/monobloc-taps/

References

PTS plumbing (2009) Commercial Sanitary ware Guide. [Online] Available from: [Accessed 20th
December 2013].
Ricardo-AEA (2007) EnviroWise - reducing water use in washrooms: taps. [Online] Available from:
[Accessed: 22 November 2013].
Ricardo-AEA (2012) University of Worcester - Water efficiency review. [Online] Available from:
[Accessed: 19 October 2013].
Roccaro, P. & Falciglia, P.P. & Vagliasindi. F.G.A. (2011) Effectiveness of water saving devices and educational programs in urban buildings. Water science and
technology. [Online] 63 (7), 1357-1365. Available from: [Accessed: 14 October 2013].
Smith, M. (2012) Recycling at University of Worcester. [Online] Available from:
[Accessed 1 January 2014].
SNH (2014) Specialist taps. [Online] Available from: [Accessed 19
December 2013].
Surendran, S., & Wheatley, A. D. (1998) Grey-water reclamation for non-potable re-use. Water and Environment Journal. [Online] 12(6), 406-413. Available

from:

[Accessed 29 November 2013].
Tap shop (2014) Non concussive push-button water saving taps. [Online] Available from: [Accessed 6 January 2014]
Taps 4 less (2014) Self closing taps and showers. [Online] Available from: [Accessed 6 January 2014]

The 50plus organization (2013) How long to change a tap or tap washer?. [Online] Available from: http://www.thesoplus.co.uk/how-much-taps.php
[Accessed 1 January 2014].

University of Worcester (2013a) Environmental policy. [Online] Available from:
[Accessed: 15 December 2013].

University of Worcester (2013b) Water. [Online] Available from: http://www.worcester.ac.uk/discover/water.html [Accessed 4 November 2013].
University of Worcester (2013¢) Waste management [Online] Available from: http://www.worc.ac.uk/discover/waste-management.html [Accessed 1 January

2014].
Vedachalam, S., & Mancl, K. M. (2010) Water Resources and Wastewater Reuse: Perceptions of Students at The Ohio State University Campus. Ohio Journal
of Science. [Online] 110 (5), 104 - 113. Available from: Accessed 2g9th

November 2013].

Ward, J. & Eni-Kaluy, I. & Lumueno, S. & Kriekouki, A. & Vlachopoulou, M. (2010) Water Consumption Review. [Online] Available from:A :
ccessed 2

November 2013]. : .

Water Wise (2013) FAQ [Online] Available from: [Accessed 30th December 2013].

Worcester (2013) Accommodation Guide. [Online] Available from:

[Accessed 1 January 2013].
Yu, C.W.F. (2011) Sustainable water management, labelling and water-metering - strategies towards conservation of water in the UK. Indoor built
environment. [Online] 20 (3), 297-299. Available from: [Accessed: 1 November 2013].


http://www.ptsplumbing.co.uk/uploads/docs/92.pdf
http://www.wrap.org.uk/sites/files/wrap/EN664_v5.pdf
http://www.worcester.ac.uk/documents/University_of_%20Worcester_Water_Efficiency.pdf
http://www.ncbi.nlm.nih.gov/pubmed/21508537
http://prezi.com/wgduqwgtvvzd/recycling-university-of-worcester/
http://www.snhtradecentre.co.uk/plumbing-bathrooms/bathroom-taps/specialist-taps/
http://onlinelibrary.wiley.com.atlas.worc.ac.uk/doi/10.1111/j.1747-6593.1998.tb00209.x/abstract;jsessionid=8D920E4DA53AFCD120754A12E464A6DD.f02t03
http://www.tapshop.net/noncon/
http://www.taps4less.com/Self-Closing-Taps.html
http://www.worc.ac.uk/documents/Environment_Policy9Oct08finalDGsig-updateFeb2013.docx
http://kb.osu.edu/dspace/bitstream/handle/1811/52803/OJS110N5_104.pdf?sequence=1
https://workspace.imperial.ac.uk/facilitiesmanagement/public/Imperial%20College%20Water%20Consumption%202010%20Final.pdf
http://www.waterwise.org.uk/pages/faqs.html
http://www.worcester.ac.uk/documents/accommodation-guide-university-worcester-13-14.pdf
http://intl-ibe.sagepub.com/content/20/3/297.full.pdf+html

	Water use in University Halls of Residence�
	Introduction
	Introduction
	Introduction
	Aims & objectives
	Slide Number 6
	Water saving devices distribution and abundance in halls of residence.
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Water meter data
	Water meter data
	Student views
	Desk based research
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Recommendations 
	Recommendations 
	Recommendations 
	References
	References



