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E XE CU T I VE  S U MMAR Y 

P ur pos e of  R epor t  

T he purpose of this  repor t is  to provide T aupo Dis tr ict Council with infras tructure 
expans ion concepts  to cater  for  anticipated population growth in the Kinloch S tructure 

Plan area and cos tings  upon which to bas e Development Contr ibutions  to be paid by 
developers  in order  to fund the required additional infras tructure capacity. 

I n f r as t r uct ur e Demand 

T he cur rent Kinloch township has  610 lots  of which approx imately 530 are built on.  I t is  
anticipated that the total number  of Household Equivalent Units  (HEU) will reach 1,930 

as  shown in T able E1. 

T able E 1:  E xis t ing and P r opos ed Development  in K in loch 

Developer  L ot  Number s  Cumulat ive T ot al 

Cur rent Kinloch 610 610 

L is land S tages  3&4 160  

GCD 289  

LochEagles  200 1,240 

Commercial/ I nfil l / Other  140 1,399 

Future areas   531 1,930 

 

T hese figures  are subj ect to var iation through the developers  resource cons ent proces ses  
and cons ultation on the S tructure Plan itself.  

Des ign  Cr i t er ia 

T he following des ign cr iter ia were chos en for  the Kinloch infras tructure expans ion.  

T hese are bas ed on T aupo Dis tr ict Council engineer ing s tandards , the Draft New Z ealand 

Dr inking Water  S tandards  and the anticipated was tewater  discharge consent conditions  
taking into account discus s ions  with environment Waikato and the recent T urangi WWT P 

cons ent. 

T able E 2:   W at er  and W as t ew at er  Des ign Cr i t er ia 

W at er  S upply 

T ypical Demand 1.0m³ /day 

Peak Demand 2.2m³ /day 

Min/Max Pres sure 225/750kPa 

Fire Hydrant Min 100kPa 

Fire Flow (res idential) 24l/s  

F ire Flow (commercial) 50l/s  

W as t ew at er  

Flow 1.0m³ /lot 

Loads  T ypical Domes tic Was tewater  
(no allowance for  indus tr ial uses ) 
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T he treated was tewater  s tandard anticipated nutr ient reduction requirements  and 
dis infection to meet public health requirements  for  s ur face ir r igation. 

T able E 3:   P r opos ed E f f luent  Quali t y f or  R esour ce Cons ent  L imi t s  for  K in loch 

P ar amet er  U ni t s  Median 9 0  P er cent ile 

CBOD5  g/m3 10 20 

S us pended S olids  g/m3 10 20 

T otal Nitrogen g/m3 8 15 

T otal Nitrogen kg/d 15 -  

Ammonia g/m3 2.5 5 

T otal Phosphorus  g/m3 2.0 4 

T otal Phosphorus  kg/d 4 -  

PH  7 6-9 

Faecal Coliforms  MPN/100ml 10 100 

 

Was tewater  dis pos al is  land bas ed on subsur face rapid infiltration at a max imum 

application rate of 9.4m³ /day to provide a cons ervative es timate.  Further  inves tigation 
as  part of the res ource consent provis ion may res ult in a higher  loading rate. 

I n f r as t r uct ur e Des ign Concept  

T he expans ion and upgrade of the water  s upply s ys tem compr ises  the following 

components :  

• New 3000 m2 res ervior  

• New r ing main and boos ter  pump s tation 

• Upgraded electr ical supply 

• Duplicate intake s tructure and r is ing main to treatment plant 

• Upgraded chlor ine s ys tem 

• New UV and algae removal s ys tems  

(Refer  Drawings  appended) 

T he Was tewater  reticulation, treatment and disposal s ys tem requires  the following:  

• New 200 m sewer  main down Kinloch Road. 
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• Upgraded and expanded was tewater  treatment plant including flow, balancing,  

ins tallation of Membrane B ioreactors  with nutr ient removal, aeration upgrade, new 

inlet works  and building extens ions . 

• New T reated was tewater  s torage pond (24 hour s  s torage). 

• New ir r igation pump s tation. 

• New ir r igation r is ing mains  to land dispos al areas . 

• New s ubsur face rapid infiltration ir r igation s ys tems . 

• Upgraded electr ical supply. 

(Refer  Drawings  appended) 

I n f r as t r uct ur e Cos t s  

Cos t es timates  for  the required works  are s ummar ised in the following table along with 

the cos t per  lot for  development contr ibutions . 

T he cos ts  are divided into capacity increases  (payable by new lots  only) and level of 

s ervice improvements  (payable by all lots , new and ex is ting). 

T he cos t es timates  are provis ional in that they are bas ed on the anticipated resource 

cons ent conditions .  T he final consent conditions  and hence the actual cos t of meeting 

these conditions  wil l not be known with cer tainty unti l the cons ent proces s es  are 
completed. 
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T able E 4 :   K in loch I n f r as t r uct ur e Cos t  E s t imat es  

 W at er  I n t ake 
and T r eat ment  

W at er  R et ic 
and R es er voi r  

W as t ew at er  
R et ic 

W as t ew at er  
T r eat ment  

W as t ew at er  
I r r igat ion P / S  

and R et ic 

W as t ew at er  
D is pos al  
S ys t em 

W as t ew at er  
L and ( L and 

P ur chas e and 
F ees )  

T ot al 

Capit al E xpendit ur e         

Capacit y I ncr ease $302,000 $2,874,00 $353,600 $3,535,000 $2,717,000 $2,461,000 $170,000 $12,412,600 

L evel of  S er vice I nc $753,000   $1,858,000    $2,611,000 

T ot al  Capex $ 1 ,0 55 ,000  $ 2 ,8 74 ,00  $ 35 3 ,60 0  $ 5 ,3 93 ,000  $ 2 ,7 17 ,000  $ 2 ,4 61 ,000  $ 17 0 ,00 0  $ 15 ,023 ,60 0  

Cos t  P er  L ot          

Capacit y Number  of  
L ot s  ( New  L ot s  Only)  1320 1320 1320 1320 1320 1320 1320  

Cos t  per  L ot  $229 $2,177 $268 $2,678 $2,058 $1,864 $129 $ 9 ,4 03  

L evel of  S er vice 
Number  of  L ot s  ( All )  1930 1930 1930 1930 1930 1930 1930  

Cos t  per  L ot  $390 $0 $0 $963 $0 $0 $0 $ 1 ,3 53  

T ot al  Cos t  per  L ot  $ 61 9  $ 2 ,1 77  $ 26 8  $ 3 ,6 41  $ 2 ,0 58  $ 1 ,8 64  $ 12 9  $ 10 ,756  
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R es our ce Cons ent s  and L egal R equir ement s  

A number  of resource consents  are required to provide for  the expanded and upgraded 

infras tructure.  S ignificant environmental and engineer ing inves tigation will be required 

some of these consents  along with extens ive cons ultation with interes ted and affected 

par ties , including I wi, Department of Conservation, community groups  and res idents . 

T he resource consents  and legal requirements  include:  

• Water  s upply 

-  A increase to the water  take 

-  Works  in a watercours e (for  land water  intake s tructure) 

-  Des ignations  and Easements  (for  res ervoir s ,  and eas ements  pump s tations  

and pipelines ) 

-  Ear thworks  (at treatment plant and reservoir  s ites ) 

• Waste water  

-  Discharge to land (or  water ) of was tewater  

-  Des ignation or  Land use consent for  was tewater  plant s ite expans ion 

-  Easements  over  land (for  was tewater  treatment, pipelines  and pump 

s tations ) 

-  Discharge to air  (odour ) (may be par t of discharge consent) 

K inloch faces  an immediate is s ue in that the peak was tewater  flow (at Chr is tmas/New 
Year) is  approx imately the cur rent discharge consent l imit (457 m3/d actual flow 

compared with the limit of 475 m3/day).  A var iation to this  consent is  required 

immediately to allow for  higher  flows  for  the next 2 -  3 years  while the new full 

discharge consent goes  through the proces s  of inves tigation, consultation and hear ings , 

and new infras tructure is  built.  

Conclus ion and R ecommendat ions  

A number  of conclus ions  have been drawn and recommendations  made as  to additional 

inves tigations , des ign work and timing are proposed. 
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1 .0  I NT R ODU CT I ON 

T he township of K inloch is  exper iencing rapid growth.  A number  of subdivis ions  

and other  developments  are proposed that wil l s ignificantly increase the 
population.  As  a res ult T aupo Dis tr ict Council is  prepar ing a s tructure plan for  

the K inloch area to guide development in the future.   

As  par t of under taking this  s tructure plan and evaluating developer  

contr ibutions , T aupo Dis tr ict Council has  engaged Har r ison Gr ier s on to evaluate 

infras tructure upgrade and expans ion requirements  for  the Kinloch area. 

T he additional population in K inloch wil l create demand for  additional capacity 

for  water  s upply and was tewater  treatment.  Expans ion of the ex is ting 

infras tructure wil l be required.  T he cos ts  of the expans ion will be borne by the 

developers  and in order  that appropr iate cos ts  are allocated for  the 

infras tructure expans ion, cos ts  es timates  for  the expans ion are required.   

Quality improvements  for  water  and was tewater  treatment are also required to 

comply with health and environmental s tandards .  T he cos ts  of thes e 

improvements  will be s hared between ex is ting and future us er s . 

I n addition to thes e infras tructure expans ion requirements , T aupo Dis tr ict 

Council will also be required to obtain res ource cons ents  for  both the was tewater  
discharge and additional water  take.  As  par t of this  proj ect Har r is on Gr iers on 

will prepare the neces sary technical documentation and provide technical advice 

in s uppor t of the res ource consent applications .  T his  repor t includes  a scoping 

of the likely is sues  involved in obtaining the neces s ary cons ents . 

1 .1  P U R P OS E  OF  S T U DY 

T he purpose of this  s tudy is  to provide a concept plan and cos tings  and scope 

the resource consent requirements  for  future water  and was tewater  

infras tructure for  K inloch.  T his  repor t is  the fir s t s tage of this .  

1 .2  S COP E  OF  R E P OR T  

T his  repor t includes  the provis ion of water  and was te water  treatment, s torage 
and bulk reticulation as  well as  the expected resource cons ent requirements .  

Detailed As s es sment of Environmental Effects  (AEE) repor ts  for  the required 

resource consent are not included at this  s tage. 
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1 .2 .1  W at er  S upply 

T he following tasks  were under taken for  the water  as pects  of this  proj ect:  

• S t r uct ur e P lan R eview  -  L iaison with Council planning and engineer ing 

s taff to clear ly es tablish the extent of each development, the area as  a 
whole and the res pons ibilities  of Council and each developer . 

• Demand F or ecas t ing - I n accordance with the expans ion and T DC 

s tandard allowances  for  water  demands  for  each of the propos ed 

development areas  were es timated. 

• R es our ce Cons ent  Appl icat ion  -  S coping of resource consent 

requirements   and an evaluation of the additional water  take requirements  

and any other  environmental aspects  as sociated with the resource consent 
application.   

• I n f r as t r uct ur e U pgr ade/ E xpans ion  -  T he infras tructure upgrade and 

expans ion were quantified from the demand forecas ting provided.  T his  will 

include an allocation of water  demand per  hous ing lot and the expans ion 
or  planned expans ion will evaluate the following 

− water  take s ys tem expans ion requirements  

− pumping s tation upgrade requirements   

− treatment plant improvements  and expans ion requirements   

− reservoir  and sys tem s torage requirements  to be provided by Council 
and those to be provided by developers   

− reticulation requirements . 

T he above have been completed to a concept s tage with clear  des ign cr iter ia 

identified and as s ociated cos t es timates  provided. 

1 .2 .2  W as t ew at er  T r eat ment  and Dis pos al  

For  was tewater  the following tasks  were under taken:  

• S t r uct ur e P lan R eview  -  L iaison with Council planning and engineer ing 

s taff to clear ly es tablish the extent of each development, the area as  a 
whole and the respons ibil ities  of Council and each developer . 

• Demand F or ecas t ing -  I n accordance with the expans ion and T DC 

s tandards  for  was tewater  flows  and pollutant loads  for  each of the 

proposed development areas  were es timated. 
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• R es our ce Cons ent  Appl icat ion  -  S coping of res ource consent 

requirements  and identification of any ecological or  other  field 

inves tigations  that may be required.   

• I n f r as t r uct ur e P lanning and E xpans ion  

-  Reticulation -  A br ief overview of the reticulation requirements  that 
will need to be provided by developers .  T his  wil l be es tablished in 

accordance with T aupo Dis tr ict Council s tandards . 

-  T reatment Plant Expans ion Requirements  -  T his  may include a 

number  of options  for  an expans ion and any improvements  required 

to meet more s tr ingent effluent s tandards , as s ociated concept des ign 
and cos ts  es timates . 

-  Disposal S ys tem Requirements  -  T his  will involve an evaluation of the 

disposal options , which will generally be land based dispos al.  

All of the above tasks  have been completed to concept level with cos t es timates  

provided and the information available for  incorporation into the s tructure plan 
and AEE documentation as  neces sary.  T he work was  car r ied out in clos e 

communication with T aupo Dis tr ict Council planning and engineer ing s taff. 

Note that developers  wil l be respons ible for  providing reticulation within each 

subdivis ions  and connection to the Council mains  at des ignated points .  
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2 .0  I NF R AS T R U CT U R E  DE MAND 

Demand for  future water  s upply and was tewater  generation have been 

es tablished bas ed on development data provided by the T aupo Dis tr ict Council 
and discus s ion with developers .   Demand factors  are based on T aupo DC 

engineer ing s tandards , with cons ideration for  measured flows  and pollutant 

loads . 

2 .1  CU R R E NT  AND P R OP OS E D DE VE L OP ME NT  

T he cur rent township of K inloch cons is ts  of 610 lots  of which approx imately 535 
have been built on.  T here are a number  of propos ed developments  in the 

K inloch area, the main ones  expected to be completed by the end of 2004 are 

the L is land (S tages  3 and 4), K inloch Golf Resor t (GCD) and LochEagles  

developments .  T here is  also s ignificant future potential for  other  areas  to be 

developed.  T he table below shows  the ex is ting and proposed developments  and 
the expected number  of lots  in each. 

T able 1 :  E xis t ing and P r opos ed Development  in K in loch 

Developer  L ot  Number s  Cumulat ive T ot al 

Cur rent Kinloch 610 610 

L is land S tages  3&4 160  

GCD 289  

LochEagles  200  

Commercial/ I nfil l / Other  140 1399 

Future Areas  531 1930 

 

T he figures  for  the proposed developments  by L is land, Golf Cours e 

Developments  and Loch eagles  are provided by the developers . 

T he es timate of infil l is  based on cur rent rates  of infil l development at 2 per  

year .  As suming this  rate coniums  over  the next 30 years  this  amounts  to an 

additional 60 lots .   

Commercial development is  provided for  in the LochEagles  development in 

addition to the res idential lots .   A gros s  floor  area has  been es timated as  

4,000m.   Of this  for  flow calculation purpos es  it has  been as s umed that 

3,200m²  (806) is  retail and 800m²  (20% ) is  commercial.  Us ing the s tandard 

figures  in the T aupo Dis tr ict Council Development Contr ibutions  Policy (0.2 

m³ /100 m²  this  gives  a hous ehold equivalent of 10 lots . 

T he future areas  identified in the draft S tructure Plan provide for  a cer tain lot 
yield.  T his  may vary depending on res ource consents  obtained by landowners  

and hence some uncer tainty remains  as  to the ultimate number  of lots  in the 
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s tructure plan area.  However  this  is  cons idered the bes t available information at 

this  time. 

2 .2  F L OW S  AND L OADS  

Water  demand (flows ) and was tewater  flows  have been determined as  a fir s t 

s tage to es timating infras tructure requirements . 

2 .2 .1  F ut ur e W at er  Demand 

T he forecas ted total number  of lots  including un-cons ented lots  are 2238.  (T his  

includes  the rural water  s upply area of Whakaroa which is  supplied from the 

K inloch treatment plant).  

 

T he typical water  cons umption per  lot is  set by T aupo Dis tr ict Council at 

1.0m³ /lot/day, which res ults  in a daily total of 2,238m³ . 

 

T he peak water  cons umption per  lot is  es timated by T aupo Dis tr ict Council to be 

2.2m³ /lot/day typically las ting for  two weeks  per  year .  T he additional 

1.2m³ /lot/day places  an additional capacity (s upply requirement) demand of 

2,686m³ /day.  For  two weeks , that is  an additional an additional 37,604m³ .  

T his  peak demand cannot be met by the buffer ing capacity of res ervoir s  as  this  

would be impractical.  T he new water  s upply and treatment facil ity wil l therefore 

have to ultimately be des igned to meet the peak 2.2m³ /lot/day, a total of 

almos t 5,000m³ /day. 

 

T he future water  treatment facility would therefore have to be des igned to treat 

up to 2,238m³ /day (94m³ /hr ) mos t of the year  and have the abil ity to maintain 

a peak day flow of up to have the ability to maintain a peak day flow of up to 

5,000m³  (208m³ /hr ) for  approx imately two weeks  per  year . 

 

I t is  noted however  that some of this  peak capacity could be s tored in res ervoir s  

for  the peak demand and through s taged implementation of the plant expans ion 

cer tain items  of the expanded treatment capacity may be defer red for  a 

s ignificant per iod of time. 

 
2 .2 .2  F ut ur e W as t ew at er  F low s  and L oads  

Future flows  were es timated from the number  of lots  (rounded up to 2000) and 

as s uming a factor  for  was tewater  generation of 1 m³ /lot,  and a peaking factor  
for  des ign of 2.05.  T he peaking factor  is  bas ed on typical flow as sumptions  from 

the l iterature (Metcalf and Eddy). 

Future peak s torm loads  were es timated based on the typical ratio of averaged 

sus tained peak flowrates  to average annual flowrates  from the l iterature 

(Metcalf and Eddy), from this  it was  determined that a four  day s torm per iod 
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would have the greates t flow effect on the treatment plant creating 

approx imately an extra 500m3/d over  the four  day per iod.   

Future Loads  were es timated us ing three different es timation proces s .  F ir s tly 

the cur rent load data was  increased in propor tion to the increas e in population, 

secondly the loads  were es timated bas ed on population equivalents  as suming 

four  people per  lot producing 250L/p/d and thirdly the loads  were es timated 

as s uming 5 people per  lot producing 200L/p/d.  T hese three es timates  were 

then compared and to give a conservative es timate of future loads  the highes t 

value from each three was  chosen for  each parameter .  A table of loads  is  

detailed below, and details  of the es timation is  presented in Appendix  1 along 

with the T aupo DC data used to es tablis h loads .  

T able 2 :   E s t imated L oads  to K inloch on Complet ion of  E xpect ed D evelopment  

P ar amet er  L oad ( kg/ d)  Concent r at ion at  U lt imat e F low  mg/ l 

Ultimate F low  1930 m3/d 

COD 1,362 706 

BOD5  614 318 

S us pended S olids  600 311 

T KN 136 70 

Ammonia 80 41 

Alkalinity 400 207 

T otal Phosphorus  25 13 

3 .0  DE S I GN CR I T E R I A 

Clear  des ign cr iter ia are required in order  to generate engineer ing des igns  and 

identify is sues  and requirements  for  the expans ion of the Kinloch water  and 
was tewater  infras tructure.  T he following s ection sets  out the cr iter ia used in 

this  repor t. 

3 .1  W AT E R  T R E AT ME NT  

T he dr inking water  quality required has  been taken as  that indicated by the 

Draft NZ  Dr inking Water  S tandards .  T his  will require that the treatment proces s  
at K inloch be upgraded in terms  of level of treatment as  well as  capacity. 

T he anticipated future water  quality s tandard will require that the treatment 
plant provide:  

1. Dis infection (Bacter ia and Virus  inactivation) 

2. Protozoa removal 
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3. 0.2mgl/L res idual chlor ine in treated water  leaving the water  treatment 

plant.  Minimum contact time is  30 minutes . 

I n addition there is  the r is k of future algae blooms  in Lake T aupo which can 

caus e s ignificant tas te, odour  and the pos s ibil ity of tox icity problems  and affect 

the operation of the dis infection sys tem. 

3 .2  W AT E R  R E T I CU L AT I ON 

T he water  s upply sys tem wil l generally be des igned in accordance with the 

" T aupo Code of Practice for  Development of Land" .  T he main exception to this  

is  the us e of 2.2m3/lot.day for  es timating peak day demands  ( including 

household ir r igation requirements ) and a peaking factor  of 2.6 for  afternoon/ 

evening peak hour  demands  

T he following des ign cr iter ia were used for  as s is ting the ex is ting and developed 

water  supply scheme in Kinloch:  

• Domes tic demand of 2.2 m3/lot.day 

• Peak hour  demand factor  of 2.6 

• T ypical minimum working pres sure of 225 kPa 

• T ypical maximum running pres sure of 750 kPa 

• Minimum running pres sure of 100 kPa at fire hydrants  

• Fire fighting requirements  of 25L/s  (res idential,  clas s  E);  50 L/s  

(commercial) while maintaining a res idual pres sure at other  hydrants  of  

100 kPa 

• Pr incipal reticulation s hall be networked s o as  to provide at leas t two 

directions  of s upply to any group of s ites . 

New res ervoir s  were s ized to provide approx imately 24hr  supply to the area 

being served. 
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3 .3  W AS T E W AT E R  R E T I CU L AT I ON 

T aupo Dis tr ict Council engineer ing s taff have review the capacity of the ex is ting 

reticulation network and pumping s tations  and cons ider  it adequate.  

Reticulation outs ide the cur rent area wil l be provided by developers  to Council 

S tandards . 

3 .4  W AS T E W AT E R  T R E AT ME NT  

Lake T aupo is  a very important environmental feature and resource.  Recent 

policy initiatives  have been launched to improve water  quality in the lake.  

T hese include s tr icter  controls  on was tewater  discharges . 

T aupo Dis tr ict Council has  recently been granted a resource cons ent for  

expans ion of the T urangi WWT P.  T his  resource consent includes  tight effluent 

quality l imits  for  the plant. 

I t is  anticipated that the expanded K inloch plant will be required to meet s imilar  

s tandards .  I n addition while s ome of the development at K inloch may occur  in 

large lots ,  (e.g.  2000 m2 or  larger) which conventionally may be treated ons ite, 

it is  as sumed for  this  repor t that reticulation and treatment at the main Kinloch 

Plant wil l be required in order  to meet the effluent quality s tands  for  dis posal 

near  the lake. 

T he table below presents  the proposed effluent quality s tandards  for  the future 

was tewater  plant on the K inloch catchment.  I n cons ider ing effluent quality 

requirements , recent consent s tandards  s uch as  those required at T urangi have 

been cons idered, along with what is  readily achievable through modern high 

rate treatment technologies .  I n addition cons ideration has  als o been given to 

the fact that the final effluent may be util ised as  an ir r igation resource for  the 

new golf course.  T his  will require a high degree of dis infection and is  thus  

reflected in the efficient quality propos ed. 
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T able 3 :   P r opos ed E f f luent  Quali t y f or  R es our ce Cons ent  L imit s  for  K inloch  

P ar amet er  U ni t s  Median 9 0  P er cent ile 

CBOD5  g/m3 10 20 

S us pended S olids  g/m3 10 20 

T otal Nitrogen g/m3 8 15 

T otal Nitrogen kg/d 15 -  

Ammonia g/m3 2.5 5 

T otal Phosphorus  g/m3 2.0 4 

T otal Phosphorus  kg/d 4 -  

PH  7 6-9 

Faecal Coliforms  MPN/100ml 10 100 

 

3 .5  W AS T E W AT E R  D I S P OS AL  

T he was tewater  dis pos al philos ophy proposed for  K inloch involves  two 

components .  F ir s tly beneficial us e via ir r igation to the Golf Cours e Development 

will be used when weather and s oil conditions  allow.  I n per iods  of wet weather , 

or  other  conditions  when ir r igation to the golf cours e is  not pos s ible, sub-sur face 

rapid infi ltration wil l be used at var ious  s ites .  T his  wil l al low for  disposal of the 

ful l ultimate flow in all conditions . 

Disposal of the was tewater  requires  that the discharge is  of a very high s tandard 

a discus sed above.  T his  enables  s ur face ir r igation where available and als o 

l imits  the impact of nutr ients  in the was tewater  which may find its  way into Lake 

T aupo via s ur face or  groundwater . 

I n addition there are cons traints  in terms  of the types  of dis pos al available for  

K inloch.  Direct disposal to the lake or  sur face waterway leading to the lake in 

the K inloch area are cons idered les s  l ikely to be permitted due to environmental 

and cultural concerns . 

Discharge to land mus t be carefully des igned to ens ure that the long term 

application rate does  not exceed the abil ity of the land to accept the 

was tewater .  I n addition the large volumes  dis charged may have effects  on the 

hydrological patterns  in the area.  Hence the application rate of effluent mus t be 

carefully cons idered. 

S oils  in the Kinloch area are pumice and generally free draining, however  layers  

of clays  or  other  mater ial may ex is t in patches  which can affect drainage. 
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For  rapid infi ltration (RI ) dispos al a loading rate of 66 mm/week or  9.4 mm/day 

has  been s elected.  T his  is  bas ed on T aupo Dis tr ict Council's  ex is ting land 

disposal schemes  and is  in l ine with s imilar  s ys tems  in the region. 

A higher  rate may be pos s ible however  this  will  not be known until fur ther  

detailed inves tigations  are car r ied out for  the res ource consent application.  I n 

the event of a smaller  s ys tem being ins talled, contr ibutions  collected in exces s  

of that required wil l be refunded. 

Resource consents  required for  the discharge of treated effluent one:  

• Discharge to land (I r r igation areas ) this  wil l require ecological, 

geotechnical and hydrological inves tigations  to be car r ied out. 

• Excavation cons ent (treated effluent s torage) 

3 .6  R E GU L AT OR Y AND L E GAL  R E QU I R ME NT S  

Var ious  regulatory requirements  wil l be generated by the infras tructure 

expans ion.  T hes e include resource cons ents , as s ociated consultation and 

agreements  from land owners ,  and general cons ultation as  required under  the 
RMA. 

T he following sub-sections  pres ent the likely consent and other  legal 

requirements  and as sociated s takeholders  and other  groups  that will need to be 

cons ulted. 

3 .6 .1  W at er  S upply 

I t is  anticipated that the following consents  will be required for  the upgrade in 

the water  s upply s ys tem:   

• A increase to the water  take 

• Works  in a watercours e (for  lake water  intake s tructure) 

• Des ignations  (for  reservoir s  and pump s tations ) 

• Ear thworks  (at treatment plant and reservoir  s ites ) 

T he increas e in water  take from Lake T aupo for  water  supply purpos e will 

require consent, pos s ibly ecological or  other  environment inves tigation and 

cons ultation with interes ted par ties  wil l be required.  Des ignations  or  easements  
for  proposed res ervoir s  and pipeline routes  may be required. 

Cons ultation with I wi, Doc and agreement with the Golf Course Development on 

reservoir  s ite and pipe routes  will  be required. 
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3 .6 .2  W as t e w at er  

I t is  anticipated that the following consents  will be required for  the upgrade in 

the was tewater  s ys tem:   

• Discharge to land (or  water ) of was tewater  

• Des ignation or  Land use consent for  was tewater  plant s ite expans ion 

• Easements  over  land for  was tewater  treatment, pipelines  and pump 

s tations  

• Discharge to air  (odour ) (may be par t of discharge consent) 

T he expans ion of the plant wil l involve an increase in " footpr int"  of the plant and 

this  may require a land leas e cons ent.  Excavation work may als o require 
cons ent. 

T he discharge cons ent will require geotechnical hydrological and ecological 
inves tigations .  Cons ultation with a wide range of interes ted par ties  wil l als o be 

required.  For  the purpos e of this  repor t it is  as s umed that the treated 

was tewater  from the plant wil l be dis charged to land.  Discharge to water  would 
l ikely entail les s  cos t however  the resource consent proces s  would be more 

complex in terms  of ecological as s es sment and consultation.   

T he discharge cons ent would l ikely be publicly notified and a hear ing required, 

due to the s cale of the dis charge  and the s ens itive receiving environment. 

3 .6 .3  Depar t ment  of  Cons er vat ion/ I w i  

T he raw water  r is ing main and the treatment water  falling main to the ex is ting 

K inloch towns hip pas s  through Department of Cons ervation (DoC) reserve and 
Maor i land.  Discus s ions  with DoC and I wi will  be required to allow access  for  

additional water  supply pipes  and expans ion of water  treatment plant s ite and 

as s ociated ear thworks . 

3 .6 .4  P r ivat e L andow ner s  

S ome pipelines , was tewater  land disposal areas , res ervoir s  and pump s tations  
may be located on pr ivate land.  T o ens ure s ecur ity of tenure for  the 

infras tructure in these cases , Council wil l need to conclude legal ar rangements  

or  agreements  such as  easements , leases , convenants  etc. 
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3 .6 .5  Cons ul t at ion  

T he var ious  resource cons ents  will require cons iderable cons ultation with 

interes ted and potentially effected par ties . 

T hese will involve complex  is sues  of environmental and as sociated ecological 

effects ,  along with aes thetics , amenity, s ocial and cultural effects  as  well as  

economic cons iderations . 

T his  cons ultation proces s  will be initiated with the S tructure Plan proces s  and 

will continue through the s pecific resource consent proces ses  where specified 

par ties  and is sues  are l ikely to be more apparent. 
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4 .0  W AT E R  T R E AT ME NT  

T he following sub-sections  present the concept for  the propos ed water  

treatment plant upgrade and expans ion for  K inloch. 

4 .1  CU R R E NT  T R E AT ME NT  P L ANT  

T he cur rent water  treatment plant compr ises  an intake on the lake edge at the 

eas tern end of the beach.  From here lake water  is  pumped up to the reservoir  

located at 430 m elevation.  Chlor ine is  bubbled directly into the reservoir  tank 

to provide dis infection but there is  no set contact time and contact is  dependant 
on s ufficient hydraulic retention within the res ervoir  tank.  T he capacity of the 

ex is ting reservoir , pipelines  and pumps  are limited and the s tandard of 

treatment does  not meet the draft NZ  Dr inking Water  Guidelines . 

4 .2  DE S I GN CONCE P T  

For  the proposed expans ion and treatment improvements  it is  proposed to 
provide a level of treatment that is  compliant with the Draft New Z ealand 

Dr inking Water  Guidelines .  I n addition we have also cons idered the potential for  

algae blooms  within the lake and have allowed for  algae removal from the raw 

water  if this  becomes  neces s ary in the future.  One of the key requirements  of 

the New Z ealand Dr inking Water  S tandard is  the removal or  dis infection of 
protozoa. 

Dis in f ect ion and P r ot ozoa R emoval  

Protozoa removal requires  either :  

1. A multi-bar r ier  s ys tem cons is ting of s edimentation +  fi ltration +  chlor ine 
dis infection. 

2. Micro-fi ltration followed by chlor ine dis infection. 

3. Ultra-violet (UV) dis infection alone. 

Bacter iological dis infection as  measured by indicator  organisms  such as  E Coli 

can be achieved by chlor ine alone, but all three methods  above would als o 

reduce E Coli.  As  the Kinloch raw water  does  not require turbidity reduction, the 

fir s t two methods  requir ing filtration are more capital intens ive as  well as  
requir ing more land area and operator  attention than the 3rd option of us ing UV 

to inactivate micro-organis ms .  I t is  therefore anticipated that the mos t 

economical method would be to use UV. 
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P r opos ed Dis in f ect ion  S ys t em 
 
T he UV dis infection s ys tem would be in- l ine with the inlet pipe before enter ing 

the reservoir .  T wo equal, parallel UV chambers  would be provided that operate 
on duty/s tandby bas is .   Each chamber  would be des igned for  a water  flow of 

104m³ /hr . T he s tandby chamber  would enter  into duty dur ing peak demand 

when the flow has  increased to 208m³  /hr .   T he UV chambers  and control 
s ys tem would be housed in a new building. A clean- in-place chemical cleaning 

sys tem would be provided for  UV lamp cleaning. 

A budgetary quotation for  the UV sys tem has  been obtained from a reputable 

supplier .   However  s ince the NZ DWS  amended water  quality s tandard is  s til l in 

the drafting s tage and due to lack of data on the raw water , the des ign 
parameters  that the supplier  used to s ize the UV sys tem for  cos ting are bas ed 

on international practice and as s umed raw water  quality. 

After  UV dis infection, chlor ination is  neces s ary to impart res idual chlor ine in the 

water  before enter ing the s upply network to prevent re- infection downs tream. 

T he ex is ting chlor ine dis infection facil ity cons is ts  of a 70kg chlor ine gas  cylinder  
feeding a gas  chlor inator  to inj ect chlor ine into the 100,000 gallon (455m³ ) 

circular  reservoir .  T his  ex is ting dos ing facility is  inadequate for  two reas ons :  

1. T he cur rent method of inj ection is  to dos e directly into the water  body 

through the top of the reservoir . Good chlor ine dis infection practice 

requires  rapid, thorough mix ing into the inlet s tream before enter ing the 
contact tank. T his  means  ins tall ing a rapid mix ing device in the inlet pipe a 

few metres  before the reservoir . An example would be a multi- j et inj ection 
sys tem where chlor ine is  dos ed via multiple nozz les  into the pipe so that 

there is  thorough mix ing before enter ing the tank. 

2. T he inlet and outlet of the reservoir  are very clos e to each other . Although 
the inlet is  placed at floor  level and the outlet above water  level and 

directed in the oppos ite direction to the inlet, hydraulic shor t-circuiting is  
inevitable in s uch an ar rangement. T his  would shor ten the contact time for  

some of the water  s tream. Relocating the inlet to the oppos ite end of the 

tank would minimise s hor t-circuiting.  Alternatively a baffle could be 
ins talled within the reservoir  to fur ther  increase contact time and prevent 

shor t circuiting. 

Algae Mit igat ion 

Algae blooms  in the lake can be handled by providing preliminary treatment 

(before the UV sys tem) cons is ting of fi ltration for  algae removal followed by 
activated carbon filter s  for  removal of the algae exudates . T hese treatment units  

can be attached to the r is ing main before the UV sys tem when needed and 
taken out of service when the algae bloom disappears . T hese filter  units  require 
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additional pres sure of approx imately 4 bar  compared with normal operation. 

T his  additional pres s ure can only be s upplied by having in- l ine boos ter  pumps  

which can also be par t of the add-on pre-treatment plant.  An alternative 

proces s  could be ins talled us ing Dis solved Air  F lotation (DAF).  T his  can be 

determined at the detailed des ign s tage. 

T he algae removal equipment would be ins talled to operate only in the event of 

an algae bloom in the lake.  T his  may not require ins tallation for  some time. 

T he des ign concept for  the upgraded water  treatment plant is  appended as  

Drawing 16237-PFD101 and the proposed layout is  s hown in drawing 16237-

WS 101. 

4 .3  E XP ANS I ON R E QU I R E D 

Given the development proposed the ex is ting water  supply is  s everely limited 

and will require capacity expans ion as  well as  treatment proces s  improvements . 

T he cur rent intake, pump s tation and r is ing main are s ized for  30L/s  or  

2,600m³ /day.  T o augment the capacity to so that an ultimate peak day total of 

5,000m³ /day can be achieved and the as sociated upgrade to the WT P to achieve 

the future NZ DWS  water  quality, the following items  are proposed:  

1. Add a parallel s uction pipe of equal s ize and screen of equal des ign to 

ex is ting. 

2. Add one raw water  pump of s imilar  specifications  to the ex is ting (Grundfos  

S P125-5-2). T his  wil l operate in parallel with one other  ex is ting pumps  in a 

two duty/one s tandby mode. 

3. Add a parallel r is ing main, 150NB from the lake edge through DOC land, to 

the WT P. 

4. On enter ing the WT P area, the new and the ex is ting r is ing mains  combine 

into one new 200NB pipe. 

5. I ns tall an electro-mag flow-meter  in this  200NB pipe- l ine for  measurement 

and control. 

6. Add a UV in- l ine s ys tem cons is ting of one duty +  one duty/s tandby bank in 

parallel. Each of capacity 130 m³ /hr . On average days  when the demand is  

1.0 m³ /lot/day, the duty bank is  sufficient to treat. On peak demand 

per iods  (2.2 m³ /lot/day), the s tandby bank operates  together  with the 

duty bank to treat the increas ed flow. 

7. Cons truct a s mall building to house the new UV plant. 
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8. I ns tall a multi- j et chlor ine inj ection sys tem into this  new 200NB inlet main 

after  the UV. 

9. B lind-off the ex is ting 150NB inlet pipe and lay a new 200NB pipe to enter  

the ex is ting 100,000 gal reservoir .  Locate at the oppos ite end to outlet to 

minimis e shor t circuiting within the tank and ens ure s ufficient retention 

time for  chlor ine contact, or  alternatively ins tall an internal baffle 

10. I ns tall a new res idual chlor ine monitor  on the reservoir  outlet. 

T he add-on pre-treatment plant is  l ikely to cons is t of the following:  

1. Boos ter  Pump s et -  1 duty/1 s tandby. 

2. Pres s ure fi lter s  (e.g. Arkal disc fi lter ) to 20 micron (or  Dis s olved Air  
F lotation (DAF)).  

3. Pres s ure Carbon F i lter s . 

4. As sociated automatic valves  and piping. 

T his  add-on pre-treatment plant is  only neces sary when there is  algal bloom in 
the lake and would be ins talled and valved as  a s tand by unit in parallel to the 

main treatment flow.  Details  of the water  treatment plant are presented as  a 

Proces s  Flow Diagram and layout in the drawing s ection as  Drawings  No. 16237-

PFD101 and 16237-WS 101. 

S ome ear thworks  are l ikely to be required to provide sufficient s pace on the s ite 
for  the additional proces s  equipment. 

4 .4  COS T S  

T he upgrade cos ts  for  the K inloch water  intake and treatment sys tem are s hown 

below. 

T able 4 :  W at er  I n t ake and T r eatment  Capit al E xpenditur e 

Capit al  E xpendit ur e Component  Cos t  

Capacity I ncrease $262,00 

Level of S ervice I ncrease $753,000 

Resource Cons ents  $40,000 

T ot al  $ 1 ,0 5 5 ,0 00  

 

T his  capital expenditure for  additional capacity is  pr imar ily for  the additional 

intake s tructure and pumping and upgrading of the electr ical s ys tem s tructure.  
T he level of service component includes  the UV sys tem and the algae removal.   

Refer  schedule of cos ts  in Appendix  5. 



T aupo Dis tr ict Council   June 2004 
Kinloch I nfras tructure Costs   Reference 04.16237.1 
 
 

 
 
HARRI S ON GRI ERS ON CONS ULT ANT S  LI MI T ED Page 22 
 
N: \04\16237_1\500 Del\510 Rpts\rep-tdc-001-mjg.doc 

4 .5  I MP L E ME NT AT I ON 

Council intends  to car ry out the UV treatment upgrade in the shor t to medium 

term. 

I nitial ly the ex is ting intake pump and s tructure wil l be sufficient, as  demand 

increases  however  there will be a requirement to add the third intake pump and 

expand the as s ociated intake s tructure and pump s tation/chamber . 

T he algae removal s ys tem will be ins talled at a later  time as  the likelihood of 

algae bloom increas es . 

4 .6  AS S U MP T I ONS  AND R I S K S  

T he following as s umptions  have been made as  par t of the concept des ign. 

Ex is ting res ervoir   and pipelines  are in satis factory condition for  continued use. 

Algae fi ltration only required dur ing algal blooms .  Not us ed dur ing normal 

operation.  

S ome ear thworks  required for  the expanded treatment plant (subj ect to DOC 

approval). 

I wi and Department of Cons ervation Land Eas ement/Agreement to add a second 

raw water  pipeline and a second treated water  pipeline acros s  their  land. 
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5 .0  W AT E R  R E T I CU L AT I ON 

T he following s ection presents  the water  reticulation concept for  the propos ed 

expans ion at K inloch. 

5 .1  DE S I GN CONCE P T  

T he water  supply des ign proposed is  based on a new reservoir  providing s torage 

and pres sure for  a large propor tion of the s tructure plan area.  T his  wil l be 

connected to the new developments  and the ex is ting township by a new r ing 

main through the golf course development. 

I n terms  of water  supply, K inloch is  complicated s omewhat by the elevated 

areas  of development proposed.  T his  requires  a combination of increas ed 

s torage capacity to meet increased demands  and to provide sufficient pres s ure, 

and boos ter  pumping to get water  to higher elevations . 

T he des ign concept proposes  a new res ervoir  of 3000 m³  capacity located in the 
golf course development at an elevation of 460 m to provide for  required flows  

and pres sures  to mos t areas .  T he 3,000m³  reservoir  will ultimately provide 

water  to Upper  and Lower  Golf resor t development, L is land development, and 

development areas  1, 2, 5 and 6 (refer  figures  1 and 2).  A s mall 300-500 m³  

reservoir  to be provided by a future developer  wil l provide water  to bands  3 and 
4 (Refer  Figure 2).  T he ex is ting reservoir  wil l continue to provide water  to the 

ex is ting K inloch township   

F igures  1 and 2 and Drawing 16237-WS 200 s how the des ign concept of the 

network supply and sys tem. 

Additional pr ivate res ervoir s  and boos ter  pumping wil l also be required where 
development is  to occur  at les s  than 10m below the T WL of the public reservoir s  

(to maintain a minimum pres sure of approx imately 100kPa required at fire 

hydrants ) these wil l provided by developers . 
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5 .2  E XP ANS I ON R E QU I R E D 

T he figure below summar is es  the expans ion requirements  to the ex is ting main 

sys tems  for  K inloch for  S tage 1 development (developments  cur rently in 

resource cons ent s tage).   Refer  also to plan 16237-WS 200, in the drawing 

section.  Pres s ure reducing valves  are likely to be required at cer tain locations  to 

reduce pres sure in the sys tem until demands  are increased (ultimately) under  

the S tage 2 (future) development.  F low control valves  will als o be required to 

manage the direction of flows  within the sys tem. 

 

 

F igur e 1 :   S t age 1  Development  P r incipal W at er  Mains  
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T he figure below summar is es  the expans ion required for  ultimate development 

under S tage 2.   

 

F igur e 2 :   S t age 2  Development  P r incipal W at er  Mains  

T he es tablishment of the 3000 m³  and the 300 m³  reservoir s  wil l enable fire 

flow res idual pres sures  to be met in mos t areas , with the exception of those 

areas  immediately adj acent to the reservoir s  (if no higher  reservoir s  are 
provided) and some parts  of Band 2 due to the high elevations  in the area.  

Emergency boos ting in those s ituations  may be required. 

I t is  expected that the S tage 2 reticulation, reservoir  and pumping s tations  will 

be provided by developers  and these are not cos ted in this  repor t, nor  are they 

included in the development contr ibutions . 
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5 .3  COS T S  

T he following capital cos ts  have been es timated for  the work propos ed.  All of 
the proposed works  is  to provide for  additional capacity for  the new 
developments , no change in the level of s ervice is  proposed. 

T able 5 :   W ater  S upply R et iculat ion Cos t  E s t imat es  

Capit al E xpendi t ur e Component  Cos t  

Capacity I ncrease $2,874,000 

Level of S ervice -  

T OT AL  $ 2 ,8 7 4 ,0 0  

 

T he capital cos ts  compr ise the new 3000 m2 reservoir  , the r ing main, and the 

boos ter  pumping s tation to s upply the new res ervoir .  T he cos ts  for  each 

component are included in the cos t schedule in Appendix  5. 

5 .4  I MP L E ME NT AT I ON 

T he 3000 m2 reservoir , r ing main and boos ters  pumping s tation wil l be ins talled 
in the shor t term to s upply the developments  already cons ented.  Reticulation, 

s torage and boos ter  pumping above areas  s ewed by the propos ed reservoir , and 

in the future development areas  wil l be provided by developers . 

5 .5  AS S U MP T I ONS  

T he as ses sment of development scenar ios  has  been based upon limited 

information in terms  of development layout and elevations .  T here is  a r is k that 

the sys tem may require remodell ing as  development des ign progres ses  in more 

detail to ensure that specific fire flow requirements  are able to be met in all 

areas . 

T he reservoir s  are proposed to be located at high elevations .  T he exact location 

of the reservoir s  has  not been reviewed, however , and due to the s teep nature 

of par ts  of the proposed developments  there may be s ome geotechnical is sues  
that need to be addres sed, and depending upon the outcome of preliminary 

engineer ing inves tigations , alternatives  may need to be cons idered. 
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6 .0  W AS T E W AT E R  R E T I CU L AT I ON 

Expans ion of the was tewater  reticulation sys tem is  required to provide for  areas  

outs ide the cur rent s ewerage catchment. 

6 .1  NE W  R E T I CU L AT I ON 

6 .1 .1  S ew er  Mains  

A new sewer  main along Kinloch Road will be required to serve new connections  

at the nor thern end (Refer  Drawing 16237-WW200). 

6 .1 .2  I n t er nal  R et icu lat ion 

Developers  are required to provide all the internal s ewer  reticulation within the 

development areas  to engineer ing s tandards  specified by the Council.  

T he reticulation provided by the developer  wil l connect to the Council's  

reticulation network at points  s pecified by Council. 

6 .2  E XI S T I NG COU NCI L  R E T I CU L AT I ON 

Council 's  engineer ing s taff have advis ed that the ex is ting sewer  network and 

pumping s tations  have adequate capacity to accept the flows  cur rently 

proposed. 

Additions  from future areas  to the Wes t of K inloch may require upgrading of 

pipe mains  depending on the connection point.  T his  can be addres s ed at the 
time as  par t of the s pecific development propos al. 

6 .3  COS T S  

T he following capital cos t has  been es timated for  the work propos ed (new 

gravity main along K inloch Road).  All the propos ed work is  to provide for  

additional capacity for  new development.  No change in level of service is  
proposed. 

T able 6 :  W as t ew at er  R et icu lat ion Cos t  E s t imates  

Capit al Cos t  Component  Cos t  

Capacity I ncrease $353,600 

Level of S ervice I ncrease -  

T OT AL  $ 3 53 ,60 0  
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6 .4  I MP L E ME NT AT I ON 

T he new s ewer  main wil l be ins talled in the s hor t term in conj unction with 

planned developments  along K inloch Road. 

6 .5  AS S U MP T I ONS  

A cons ervative pipe s ize has  been allowed to provide for  all anticipated future 

connections  with the s tructure plan area. 

7 .0  W AS T E W AT E R  T R E AT ME NT  

Cur rently T aupo Dis tr ict Council operate a S equential Batch Reactor  (S BR)  
treatment proces s  at K inloch and several other  plants  in the dis tr ict.   T he 

cur rent upgrade of T urangi involves  ins tallation of Membrane B ioreactor  (MBR) 

technology which achieves  higher  s tandard of effluent quality compared to S BR, 

without requir ing additional fi ltration or  dis infection. 

Previous  cos t es timates  for  expans ion of the K inloch WWT P (Har r is on Gr ier son 
S trategy S tudy 2002) have compared conventional technologies  compr is ing S BR 

treatment with added s and-fi ltration and UV dis infection, with MBR technology.   

T he cos ts  for  thes e two options  have been within 10%  of each other .  Becaus e 

of this , and the recent choice of MBR for  the T urangi plant for  this  s tudy only 

MBR technology is  cos ted as  indicative of the cos ts  of achieving the required 
effluent quality.   T aupo Dis tr ict will be able to evaluate different technologies  in 

more detail pr ior  to the detailed des ign s tage. 

7 .1  DE S I GN CONCE P T  

7 .1 .1  E xis t ing T r eat ment  P lan t  

T he ex is ting K inloch plant includes  inlet screen and gr it removal, two S BR 
treatment tanks , a was te activated s ludge (WAS ) tank, treated effluent s torage, 

and disposal pump s tation to feed the cur rent ir r igation area. 

7 .1 .2  Des ign  Cr i t er ia 

T he proposed was tewater  treatment plant is  bas ed on a s et of des ign cr iter ia.  

T his  provides  a firm bas is  for  es timating the cos t and identifying potential 
cons traints .  

T he inputs  to the plant are s et out in s ection 2.2.2.  T hese are based on the 

expected ultimate flow of 1930 m3/day and typical domes tic was tewater  loads .  

Commercial and retail development has  been included in the population figures  

in terms  of Hous ehold  Equivalent Units  (HEU) s ince the type of was tewater  is  
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es s entially the s ame.  No allowance for  s ignificant non-domes tic loads  has  been 

made. 

T he output cr iter ia are set out in s ection 3.4 and include s tr ict controls  on 

nutr ients  (nitrogen and phos phorus ) to reduce effects  on Lake T aupo in line with 

Environment Waikato and T aupo Dis tr ict Council policies . 

Additional safeguards  to any public health r is ks  include the provis ion of a 

s torage pond for  treated was tewater  with capacity for  24 hour  flow at peak 

per iods .  T his  allows  for  the was tewater  to be retained out the plant, and not 

ir r igated if a maj or  treatment ups et res ults  in was tewater  at les s  than the 

required s tandard. 

T he was tewater  dis posal loading rate was  discus sed in s ection 3.5.  T he chos en 

rate of 9.4mm/day for  s ub sur face rapid infi ltration is  deliberately conservative 

in order  that s ufficient land area is  identified and cons ervative cos tings  are 

generated.  I f as  a res ult of the res ource consent proces s  les s  are is  required, 

cos ts  may be lower . 

7 .1 .3  P r opos ed T r eat ment  P lan t  

T he des ign concept for  the expanded plant is  il lus trated in Drawing 16237-

PFD100 appended.  I t is  compr is ed of a Membrane B ioreactor  (MBR) which 

involves  aerobic biological treatment plus  filtration of the effluent which provide 

s olids  removal and dis infection of the treated was tewater  to the required 

s tandard. 

T he propos ed MBR proces s  will be des igned with enhanced nutr ient removal for  

nitrogen and phosphorus  and provide for  both the expans ion in capacity and the 

improvements  in effluent quality required.  T he ex is ting plant will be modified 

and expanded with mos t of the ex is ting infras tructure able to be us ed as  par t of 

the plant expans ion/upgrade.  T he proces s  is  des cr ibed in more detail in  

S ection 7.2 

7 .2  E XP ANS I ON R E QU I R E D 

T he cur rent resource consent provides  for  the discharge of 475m³ /day 

discharged to ground s oakage.  T he peak load dur ing the  holiday per iods  

2003/2004 was  457m³ /day.  Hence there is  almos t no spare capacity dur ing this  

per iod for  additional dis charges . 

T he treatment plant its elf cons is ts  of two S equential Batch reactors  (S BRs ) 

which can be operated to allow for  wide var iations  in flow over  time.  T he 

ex is ting plant is  cons idered capable of treating flows  of up to 662m³ /day, 

however  there are a number  of l imitations  on cer tain proces s  equipment items  

such as  the blowers  and aeration sys tems  which would need upgrading to 
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achieve this  (Refer  HG 2001 Proces s  Review Repor t).  I t should be noted that 

the cur rent effluent quality in terms  of bacter iological and nutr ient levels  may 

not be s uitable for  the increased requirements  expected at the higher  future 

flows . 

T he upgrade of the plant wil l require a maj or  expans ion and given that large 

s torage capacities  may be required, especially for  the final effluent, this  will  

require an increas e in the land area for  the plant.  As  the proposed development 

occurs  over  time there is  good potential for  s taging of the plant expans ion to 

minimis e large lump sum capex. 

T he proposed proces s  includes :  

• New inlet s creen and gr it removal to provide additional capacity (for  the 

longer  term developments ).  

• T he ex is ting S BR tanks  will be used as  influent buffer  capacity and par tially 

conver ted into a pump s tation for  the new MBR proces s . 

• Another  influent pond will be created to cope with any extreme flow 

events .  

• A new anox ic tank with carbon dos ing for  nitrogen removal. 

• New proces s  tanks  as  Membrane B ioreactor  (MBR) tanks  with aerated 

treatment and filtration for  s olids  removal and dis infection, and alum 

dos ing for  phosphorus  removal. 

• A permeate tank added to provide the capabil ities  for  reus e of the treated 

effluent as  service water . 

• A new treated effluent pond wil l be ins talled to provide 24 hours  s torage in 

the event of problems  with the dispos al areas  or  in the event that a 

proces s  problem affects  effluent quality.  

• An expanded treated effluent pump s tation wil l  pump the permeate to the 

disposal areas . 

Proces s  details  for  the above plant are pres ented on Drawing 16237-PFD100 in 

the drawings  s ection of this  repor t and a concept layout is  s hown as  Drawing 

16237-WW100. 

7 .3  COS T S  

Capital cos ts  are divided into capacity and level of service components  as  shown 

in the table below. 
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T able 7 :   W as t ew at er  T r eat ment  

Capit al E xpendi t ur e Component  Cos t  

Capacity I ncrease $3,535,000 

Level of S ervice I ncrease $1,858,000 

T OT AL  $ 5 ,3 9 3 ,0 00  

 

T he currently relatively high level of treatment results  in capacity increas e 
requir ing the maj or ity of capital expenditure, however the requirement for  

additional nutr ient, removal and dis infection requires  s ignificant 'level of service' 
expenditure as  well.  

For  details  refer  Cos t S chedule in Appendix  6. 

7 .4  I MP L E ME NT AT I ON 

I mplementation can be s taged over  time, however  there wil l be a requirement 

for  a s ignificant initial capital outlay of up to •   required to provide the 

additional capacity and treatment quality for  S tage 1 (cur rently cons ented 
developments  and the ex is ting lots ).  T his  is  required to get the ex is ting 

was tewater  flow up to the quality of the propos ed new s tandards . 

F inal decis ions  on the treatment technology, plant layout, and the 

implementation programme wil l require additional engineer ing analys is  beyond 

the concept des ign s tage us ed in this  s tudy for  cos ting purpos es . 

7 .5  AS S U MP T I ONS  AND R I S K S  

T he following as sumptions  have been made for  this  s tudy.  MBR plant with pre-
and pos t treatment s torage for  wet weather  or  other  contingencies . 

• Reus e of ex is ting facil ities  as  far  as  pos s ible. 

• Cons ent s tandards , in par ticular  effluent quality are bas ed on initial 

discus s ions  and the requirements  of Environment Waikato and the golf 

cours e development. 

• S ufficient power  to the s ite. 

• T elemetry adequate for  expanded plant. 

• Geotechnical and environmental s tudies  do not identify additional 

cons traints .  
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8 .0  W AS T E W AT E R  DI S P OS AL  

8 .1  D I S P OS AL  OP T I ONS  

T here are two main dis pos al options  that have been cons idered, dispos al to land 
via sur face ir r igation and dis posal by rapid infiltration us ing subs ur face dr ippers .   

S ubs ur face dr ippers  have been s elected rather  than infiltration bas ins  so that 

they can be used in the available golf cours e areas . 

As  discus sed in an ear l ier  section discharge to water  via a rock fi lter  or  other  

infiltration s ys tem located adj acent to a waterway s uch as  the Whangamata 
s tream is  technically feas ible.  Public perceptions  and cultural as pirations  may 

however  limit its  appeal and T aupo Dis tr ict Council have expres s ed reservations  

about this  option.  While this  will need to be cons idered as  par t of the s tatutory 

requirements  for  the AEE and resource consent application it is  not cons idered 

fur ther  in this  report.  

T he broad philos ophy proposed is  to obtain beneficial us e of the was tewater  via 

sur face ir r igation onto the golf cours e development.  T his  provides  for  ir r igation 

over  a wide area.  A high level of effluent quality is  proposed to allow for  

ir r igation onto public areas .  I n times  of wet weather  when sur face ir r igation on 

the golf cours e is  not required, or  in the unlikely event that effluent quality is  
not up to s tandard can alternative methods  of disposal will be required. 

S ubs ur face rapid infi ltration of the treated effluent into the ground at var ious  

locations  around Kinloch is  proposed as  the second method of disposal.  

Rapid infiltration into the free -  draining soils  in the K inloch area allows  the area 

required for  dispos al to be minimis ed by us ing high loading rates . 

For  the purposes  of this  s tudy a loading rate of 9.4 mm/day has  been chos en.  

T his  is  cons is tent with other  schemes  in the area including the ex is ting T aupo 

Land Disposal S ys tem.  A higher  rate may be provided, reducing the land area 

required, however  this  will require s ignificant additional ecological, geotechnical 

and hydrological analys is .  T his  work will be done as  par t of the res ource 
cons ent application for  discharge to land. 

T aupo Dis tr ict Council's  exper ience is  that subsur face RI  would not be limited by 

wet weather  and hence wil l provide all year  round disposal as  required. 

T he potential ir r igation areas  are dis cus s ed in the subsections  below.  Refer  to 

Figure 3 in S ection 8.2 and drawing 16237-WW100 appended for  the general 
s ize and location of these areas . 
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8 .1 .1  K in loch W W T P  land dis pos al  - R apid I n f i l t r at ion 

T here is  approx imately 7 Ha of available land around the K inloch Was tewater  

T reatment Plant.  3.9 Ha of this  land is  to be sold to Council by L is land 

Proper ties  Ltd as  par t of S tage 4 of the L is land Holyoaks  s ubdivis ion.  Par t of 

this  area will be required for  the expanded treatment plant and the remainder  

will be used for  effluent disposal (Refer  Drawing 16237-WW101).  I t is  propos ed 

that the flat areas  of this  land compr is ing approx imately 2.2 Ha wil l be 

developed for  rapid infi ltration   T his  land area adj acent to the plant has  

potential for  dis pos al of 206m³ /day at the proposed loading rate.  

Cur rently Council us es  par t of the area for  land disposal of effluent via a carbon 

bed and soakage trench sys tem.  T his  carbon bed was  ins talled dur ing 2002. 

8 .1 .2  K in loch Golf  Cour s e Development  ( GDC)  

T he golf course wil l ir r igate extens ively to maintain the fairways  and greens .  

T he pr imary source for  this  will be a bore operated by (GDC) and us ed to top up 

a s torage lake on the resor t s ite. (Refer  drawing 2001-192-500).  T reated 

was tewater  can be us ed ins tead of bore water  provided that cer tain effluent 

quality cr iter ia can be met.  T he effluent s tandard propos ed meets  the public 

health requirements  for  ir r igation on s alad food crops  (LT C 2000).  I r r igation can 

also occur  at night fur ther  reducing any public health r is ks .  Low nitrogen and 

phosphorus  will mean that the golf cours e nutr ient budget requirements  wil l not 

be dis rupted by the effluent allowing for  eas ier  management. 

I nitial discus s ions  with the golf course res or t have s hown that there is  potential 

to reuse s ignificant quantities  of treated was tewater  for  ir r igation provided that 

effluent quality s tandards  can be met. 

T he Golf Res or t provides  the potential for  dis pos al of approx imately 

1,900m³ /day in the summer  and up to 800m³ /day in the winter .  Wet weather  

and other  factors  will l imit the ir r igation on the golf res or t land at times .   

I n summer  the golf res or t could ir r igate almos t all of the ultimate flow as suming 

that quality s tandards  for  the effluent quality are maintained.  Dur ing the AEE 

s tage fur ther  discus s ions  wil l be required to ensure that the plant is  des igned to 

meet the appropr iate s tandards  and the methods  to be used for  application of 

the was tewater . 

8 .1 .3  Golf  R es or t  R apid I n f i l t r at ion 

T he golf course development have indicated that two areas  on the golf res or t 

s ite are available for  rapid infi ltration.  T hese compr ise 4 Ha and 1 Ha 

respectively (Refer  Drawing 16237-WW200).  T hes e would be des igned to use 

subsur face dr ippers  in the ground to create a rapid infi ltration s ys tem.   
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T hese areas  combine have the potential for  dis posal of up to 471m³  /day based 

on proposed loading rate. 

8 .1 .4  L ochE agles  I r r igat ion 

LochEagles  propos e to plant and maintain green areas  as  par t of the subdivis ion.  

T he areas  proposed are predominantly s loping areas  not suitable for  house lots .   

LochEagles  propose to ir r igate the planted areas  to ensure tree survival. T his  

ir r igation sys tem could be used for  disposal of effluent. 

T he area available is  approx imately 3.5 Ha of s loping land (refer  Drawing No. 

02364-01 and LochEagles  F igure 1 appended).  T his  area has  the potential for  

the disposal of up to 53m³ /day in the s ummer  and a les ser  volume  in the 

winter .   A lower  loading rate is  as s umed for  this  land due to its  s loping nature. 

T he us e of the LochEagles  land for  ir r igation is  l imited by the s mall s ize of the 

reserve areas , the s lope of the land and the dis tance from the K inloch 

was tewater  treatment plant.  Maintenance wil l be limited due to the subsur face 

dr ippers .   T he s lope of the land l imits  the ir r igation application rates .  I r r igation 

would als o be l ikely to be affected by wet weather  due to the relatively large 

s tormwater  catchment uphil l.  

For  this  reas on ir r igation of was tewater  on the LochEagles  land has  not been 

examined in detail and is  not cons idered viable for  the purposes  of the 

infras tructure s tudy. 

8 .1 .5  K in loch Golf  Cour s e ( K GC)  

A fur ther  option is  the land that compr ises  the ex is ting K inloch 10 Hole Golf 

Cours e (KGC).  T he owners  are not involved in any developments  on their  land 

and hence are not required to ves t land in Council as  part of the subdivis ion 

proces s .  However  the land is  s uitable for  ir r igation, and the owners  are 

interes ted in providing for  ir r igation on the proper ty, and so the golf course has  

been included in this  s tudy.   

T he ex is ting golf course in K inloch compr ises  10 holes  and is  owned by Kinloch 

Golf Course Ltd.  T he golf course cur rently has  limited ir r igation on its  greens  

us ing pop-up s pr inklers .  T he cours e is  used by locals  and holidaymakers  and 

the operator  charges  low fees  for  acces s .  Water  for  ir r igation is  sourced from 

the K inloch water  supply sys tem and ir r igation is  cur rently l imited due to the 

cos t of water .  T he golf cours e recently sold land to the Kinloch Golf Res or t 

company(GCD) and as  par t of this  s ale a covenant has  been placed in the 

cer tificate of title s uch that the land cannot be developed for  hous ing and mus t 

remain as  open s pace.  T his  potentially provides  some cer tainty as  to availabil ity 

of the land for  effluent dispos al.  
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Discus s ion with the owners  regarding ir r igation of treated effluent on the golf 

cours e was  car r ied out.  While sur face ir r igation would be pos s ible us ing pop-up 

spr inkler s  s imilar  to the ex iting green ir r igation sys tem the owners  have 

indicated that they would prefer  subsur face ir r igation for  reas ons  of potential 

public perceptions  of health r is ks  from the effluent.  I ncreased maintenance 

cos ts  for  mowing etc are als o expected for  s ur face ir r igation that may be 

avoided with subsur face ir r igation. Hence infiltration us ing subsur face dr ippers  

has  been inves tigated. 

T he total area of the golf cours e is  approx imately 14 Ha.  Of this  it has  been 

as s umed that approx imately 10 Ha would be available for  subsur face ir r igation.  

T his  excludes  treed areas , buffer  zones  to boundar ies , and areas  of s ignificant 

s lope. 

While the land would not need to be purchased, K inloch Golf Cours e L imited has  

s tated that an annual rental cos t will  be charged for  us e of the land.  T here wil l  

also be infras tructure ins tallation cos ts . 

8 .1 .6  L and Avai lable F r om F ut ur e S ubdivis ions  

T he draft S tructure Plan provides  for  areas  of land to be s ubdivided beyond the 

boundar ies  of the cur rently proposed developments  dis cus sed above.  I n the 

event that this  occurs  land may be required to be ves ted in Council to provide 

additional area for  was tewater  dis pos al.  

I t is  as sumed that this  wil l provide sufficient area to accommodate the additional 

population expected as  a res ult of these s ubdivis ions , hence reducing the area of 

land required for  dis posal to that required for  the flows  generated by the 

subdivis ions  cur rently being proces sed is  l imited to thos e areas  and potential 

infil l and commercial development. 

8 .1 .7  S ummar y of  L and Dis pos al  Opt ions  

T he table below s ummar is es  the land dis pos al options  for  K inloch.  Areas  and 

flows  s tated are based on the flow as sumption and loading rates  as sumed.  

T hese may vary in the resource consent proces s  or  as  a res ult of negotiations  

with land owners .  
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T able 8 :   K inloch L and Dis pos al  Opt ions  

L and P ar cel  Available Ar ea ( H a)  P ot ent ial  F low  ( m 3/ day)  Comment  

Land around 
T reatment plant 

2.2 186  

GCD 5 423  

KGC 10 790 9.3 Ha required 

LochEagles  
Reserve 

3.5 95 Lower  loading rate due to 
s lope 

Future 6.4 531 Area sufficient to provide 
for  future flows  

T otal (RI )  23.6 1930 Exclude LochEagles  

GCD S ur face 
I r r igation 

40 1900 (800) S ummer/(Winter) 

Area x 9.4 mm/day x  0.9 (10%  Allowance for  buffer s  etc) 

Additional land outs ide the S tructure Plan area could be inves tigated of any one 
of the above options  become unavailable, or  if Council prefer  for  operational 

reasons  to have fewer , larger  land areas . 

8 .2  DE S I GN CONCE P T  

T he Rapid I nfiltration sys tem will cons is t of subsur face pres sure compensating 

dr ippers .  T hese will provide an even flow into the soil.   T he dr ippers  will be 

ins talled below the sur face and the area re ins tated to allow use of the land.  

Large areas  can be ins talled.  T he treated effluent will be pumped to the var ious  

disposal areas  by a dedicated pump s tation with as sociated control valves  and 

telemetry. 
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8 .3  E XP ANS I ON R E QU I R E D 

8 .3 .1  D is pos al  ar eas  

T he area required for  effluent dispos al based on a loading rate of 9.4 mm2/day, 
and allowing for  some buffer  area, acces s  routes  etc is  120 m2/lot.   T his  equates  

to a total area of 23 Ha required.  6.4 Ha would be provided by developers  in 
the future s tructure plan areas , with the remaining 16.6 Ha located in the land 

around the was tewater  treatment plant, the GCD land, and leased area of the 

KGC. 

8 .3 .2  P umping and R et icu lat ion  

A new pump s tation and reticulation for  treated effluent wil l be ins talled. 

T he pump s tation and r is ing main sys tem cos ted cons is ted of the following 

elements :  

• T wo F lygt CP3231/705 125kw 430mm impeller  S ubmers ible was tewater  

pumps  

• T wo F lygt CT 3231/705 125kw 430mm inline was tewater  pumps  

• T he appropr iate control s ys tems  and telemetry 

• A Wet well composed of a 4m x  3.5m precas t concrete box section, 3.5m 

deep with a precas t base s lab 
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• A Chamber  composed of 6m x 5.5m concrete block walls ,  2.8m deep with 

a concrete base s lab 

• A PE80 R is ing Main of varying dimens ions  (315mm to 160mm) with all the 

appropr iate fittings , of total length 6100m  

• Control valves  for  each of the dis posal fields  

8 .3 .3  L and D ispos al  Cont r ol  and Management  

T he proposed land disposal s ys tem includes  a number  of separate land areas  

located at some dis tance from each other . I n addition, in the cas e of the Golf 

Cours e Development (GCD), s tr ict treated was tewater  s tandards  are required to 
allow for  s ur face ir r igation or  public areas .  For  thes e reas ons  management of 

the land dis posal s ys tem will be complex. 

A monitor ing and notification s ys tem wil l be required to provide as surance to the 

golf cours e that the treated was tewater  meets  the required s tandard.  I n the 

rare event that it does  not meet the s tandard.  L ikewise the GCD will  require a 
sys tem whereby they can choos e to limit the volume, or  not accept the treated 

effluent at all of weather  or  s oil condition or  other  factors  war rant. 

At times  when the sur face ir r igation is  unavailable the var ious /rapid infi ltration 

areas  will be us ed.  T his  will require control valves  and flow monitor ing to 

ens ure appropr iate flows  reach each par t of the s ys tem. 

S ignificant cos ts  in terms  of control valves  and as s ociated telemetry have been 

allowed for  to provide the level of control required.  As  noted in an ear lier  
section, Council may prefer  for  operational reasons  to reduce the number  of land 

disposal areas .  T his  however  wil l require identification and pos s ibly purchase of 

s uitable land at reasonable cos t. 
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8 .4  D I S P OS AL  S YS T E M COS T S  

T he table below s ets  out the cos ts  of the components  of the land dis posal 

s ys tem. 

T able 9 :   D is pos al S ys t em Cos t s  

Capit al E xpendi t ur e Component  Cos t *  

I r r igation Pump S tation $570,000 

Reticulation and Controls  $2,147,000 

Land Purchase* *  $170,000 

I r r igation Equipment $2,461,000 

T OT AL  $ 5 ,3 4 8 ,0 00  

* Cost includes  contingency and engineer ing 

* * S til l S ubj ect to negotiation 

T he cos ts  above do not include land cos ts  as  mos t of this  will  be provided by 
developers  or  on a lease ar rangement.  Negotiations  are cur rently underway for  

purchas e of the land around the treatment plant.  T his  land will also provide 
additional area for  the expans ion of the treatment plant its elf, and also formalise 

the buffer  zone around the plant provided in the T rans itional Dis tr ict Plan. 

8 .5  I MP L E ME NT AT I ON 

T he area of ir r igation ins talled can be matched to the number  of lots  developed.  

T he pump s tation and other  section cos ts  would be accrued at S tage 1, resulting 
in a higher  propor tion of the cos t in S tage 1 than S tage 2. 

Capacity for  the initial flows  and s hort-term growth will need to ins talled 

immediately.  Over  time the sys tem will be progres s ively expanded to keep pace 
with the increas ing flows  as  population grows . 

T he s ur face ir r igation connection to GDC will be ins talled at s uch time as  the 
GCD are able to accept the was tewater  and the treatment plant has  been 

upgraded to supply treated effluent to the required s tandard. 

8 .6  AS S U MP T I ONS  AND R I S K S  

Land dispos al has  been as sumed as  the mos t likely means  of was tewater  

disposal.   Discharge to water  has  not been cos ted due to the anticipated 
environmental and cultural concerns .  T hese however  mus t be as s es s ed as  

options  dur ing the resource cons ent proces s  and if found to be viable may 

s ignificantly change the cos t for  disposal. 

I t is  as sumed that resource consents  can be obtained for  the proposed ir r igation 

and rapid infi ltration (RI ) s ys tems .  I nitial enquires  indicate that s imilar  RI  



T aupo Dis tr ict Council   June 2004 
Kinloch I nfras tructure Costs   Reference 04.16237.1 
 
 

 
 
HARRI S ON GRI ERS ON CONS ULT ANT S  LI MI T ED Page 40 
 
N: \04\16237_1\500 Del\510 Rpts\rep-tdc-001-mjg.doc 

sys tems  ex is t in the Waikato Region however  this  mus t be confirmed in the 

resource consent proces s . 

S ecur ity of acces s  to land -  as sume s uitable easements , contractual 

ar rangements , etc are obtained to provide sufficient secur ity for  Council and to 

satis fy EW cons ent requirements .  

A s ingle area for  disposal would be cheaper  to cons truct and operate however  

obtaining land in a s ingle area is  a key is s ue.  T his  could be found outs ide the 

s tructure plan area.  However  some land is  required for  buffer  area around the 

treatment plant and this  can also be used for  sub-sur face dis posal thus  reducing 

land requirements  elsewhere. 

A more comprehens ive evaluation of the land requirements , s ub-sur face and 

soakage character is tics  and propos ed areas  wil l be under taken as  par t of the 

resource consent application. 
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9 .0  DE VE L OP ME NT  CONT R I B U T I ONS  

Council and developers  regard transparency and equity in the cos t allocations  as  

important is s ues .  T his  section des cr ibes  the factors  cons idered in the allocation 
of the infras tructure cos ts  to the var ious  par ties , including the ex is ting user s .  

9 .1  CONS I DE R AT I ONS  

9 .1 .1  E quit y Among Cont r ibut or s  

Equity between developers  is  required in terms  of development contr ibutions .  

However  depending on the par ticular  circums tances  of each development s ome 
contr ibute land s uitable for  use for  infras tructure purposes  and some may not.  

Different forms  of land tenure may als o be involved s uch as  eas ements , leases  

and other  contractual ar rangements . 

T he cos ts  in this  repor t are bas ed on the following as s umptions :  

Where land is  ves ted in Council the land is  counted as  contr ibution towards  land 
requirements  and if land is  contr ibuted in exces s  of the minimum requirement 

the additional land is  acquired at some agreed value.  T he cos ts  of the additional 

land wil l be allocated to new and ex is ting us er s  as  appropr iate. 

Where land is  used but not ves ted in Council,  s ecur ity of tenure shall be 

protected by way of easement or  other  suitable mechanism.  T his  is  counted as  
a ful l contr ibution to the infras tructure requirements . 

Where no land is  to used for  infras tructure purpos es  a financial contr ibution will 

be required. 

Where land from other  par ties  (not s ubj ect to development contr ibutions ) is  

leased or  otherwise obtained, a contractual ar rangement wil l be entered into to 
ens ure secur ity of tenure and fair  and reas onable cos ts  for  us e of the land.  

T heses  cos ts  will be included in the cos ts  of the infras tructure and allocated 

among the ex is ting user s  and new developments  as  appropr iate.  

9 .1 .2  Var iat ion in  Dis t ance and E levat ion  

T he development proposals  for  K inloch vary in the location, dis tance from the 
treatment plants  and elevation of proper ties .  T his  could lead to differ ing cos ts  if 

each development was  to be cons idered in isolation.   

I n this  repor t no dis tinction has  been made between different developments  in 

terms  of dis tance from treatment plants , length of reticulation and elevation.  

T his  s implifies  the calculation of contr ibutions  and als o reflects  the nature of 
water  and s ewerage sys tems  in that they are managed as  s ys tems  rather  than 
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individual branches  (eg, larger  res ervoirs  and water  reticulation r ing mains  

provide increas ed secur ity of supply for  all us er s ). 

9 .1 .3  Cos t s  f or  E xis t ing U s er s  

As  discus sed ear lier  in this  repor t the works  required for  K inloch include both 

expans ion of capacity  and an increase in the level treatment for  both dr inking 

water  and was tewater  treatment.  New users  are required to meet the new 

treatment s tandards  and ex is ting user s  are als o required to meet the new 

s tandards .  

For  the purpose of allocation of cos ts  increas e in expans ion of capacity are 

allocated to new developments  only.  I ncreas es  in the level of treatment are 

allocated acros s  both ex is ting us er s  and new developments  equally on a per  lot 

bas is .   

9 .1 .4  Cr os s  B enef i t s  B et w een E xis t ing U s er s  and New  Development s  

New developments  in s ome cas es  benefit from the use of ex is ting infras tructure 

ie. T he ex is ting water  and was tewater  treatment and reticulation facilities .   

Ex is ting user s  wil l also benefit from the expans ion of the infras tructure, eg. the 

proposed new r ing main which will provide additional s ecur ity of supply to 

ex is ting user s  as  well a supplying new developments . 

For  s implicity these cros s  benefits  have been as sumed to be approx imately 

equal and therefore not included in the calculation of cos ts  and the allocation of 

contr ibutions . 

9 .1 .5  E ngineer ing F eas ibi l i t y 

T he feas ibil ity of use of potential land contr ibutions  has  been cons idered to 

determine whether  land or  financial contr ibutions  are required.  For  ins tance 

some land propos ed by developers  for  us e for  was tewater  disposal is  small in 

s ize, dis tant from the treatment plant or  not par ticular ly s uitable for  high rate 

ir r igation. 

9 .1 .6  Capit al  and Oper at ing Cos t s  

Development contr ibutions  have been calculated on the bas is  of capital cos ts .  

Operating cos ts  are as s umed to be met by rates . 
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9 .2  I NF R AS T R U CT U R E  CAP I T AL  COS T S  - S U MMAR Y 

 

T able 1 0 :   K in loch I nf r as t r uct ur e Cos t  E s t imat ed 

 W at er  I n t ake 
and T r eat ment  

W at er  R et ic 
and R es er voi r  

W as t ew at er  
R et ic 

W as t ew at er  
T r eat ment  

W as t ew at er  
I r r igat ion P / S  

and R et ic 

W as t ew at er  
D is pos al  
S ys t em 

W as t ew at er  L and 
( L and P ur chas e 

and F ees )  

T ot al 

Capit al 
E xpendit ur e         

Capacit y 
I ncr eas e $302,000 $2,874,00 $353,600 $3,535,000 $2,717,000 $2,461,000 $170,000 $12,412,600 

L evel of  S er vice 
I nc 

$753,000   $1,858,000    $2,611,000 

T ot al  Capex $ 1 ,0 55 ,000  $ 2 ,8 74 ,00  $ 35 3 ,60 0  $ 5 ,3 93 ,000  $ 2 ,7 17 ,000  $ 2 ,4 61 ,000  $ 17 0 ,00 0  $ 15 ,023 ,60 0  

Cos t  P er  L ot          

Capacit y 
Number  of  L ot s  
( New  L ot s  Only)  

1320 1320 1320 1320 1320 1320 1320  

Cos t  per  L ot  $229 $2,177 $268 $2,678 $2,058 $1,864 $129 $ 9 ,4 03  

L evel of  S er vice 
Number  of  L ot s  
( Al l)  

1930 1930 1930 1930 1930 1930 1930  

Cos t  per  L ot  $390 $0 $0 $963 $0 $0 $0 $ 1 ,3 53  

T ot al  Cos t  per  
L ot  

$ 61 9  $ 2 ,1 77  $ 26 8  $ 3 ,6 41  $ 2 ,0 58  $ 1 ,8 64  $ 12 9  $ 10 ,756  
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T he lot numbers  upon which the cos t per  lot figures  are based contain s ome 

uncer tainty due to pos s ible changes  in future lot yields  that may be made as  a 

result of s ubmis s ion on the draft s tructure plan.  T o as ses s  the pos s ible effect of 

changes  in the lot yield a sens itivity analys is  was  car r ied out.  For  a var iation in 

the number  of new lots  of 20 -  35 %  the Development Contr ibution var ied by 

approx imately 10% .  T he cos t summary s heets  for  these are attached in 

Appendix  4. 

T he level of treatment required for  the was tewater  is  also subj ect to s ome 

uncer tainty unti l such time as  the new res ource consent for  dis charge of the 

ultimate was tewater  flow is  obtained.  T he es timates  are based on concrete 

des ign cr iter ia as  discus sed ear lier  in this  repor t and thes e have been 

cons ervatively der ived on the bases  of the information available. 

Likewise the cos tings  are based on concept des ign and may vary up or  down as  

more detailed inves tigations  proceed. 
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1 0 .0  R E S OU R CE  CONS E NT  R E QU I R E ME NT S  

As  noted in ear lier  sections  new resource cons ents  wil l be required to allow the 

planned infras tructure to proceed. 

T he key consents  are dis cuss ed in more detail below. 

1 0 .1  W AS T E  S U P P L Y 

S everal resource consents  wil l be required for  the planned expans ion of the 

water  supply section. 

1 0 .1 .1  W at er  T ake 

T he proj ected water  demand is  more than twice the cur rent water  take.  A new 

resource cons ent from Environment Waikato will be required to provide for  this  

additional volume.  T he water  is  sourced from the lake which has  ample volume.  

S ome consultation and ecological related to the intake s tructure may be 

required. 

1 0 .1 .2  Addit ional I n t ake S t r uct ur e 

At s uch time as  the ex is ting intake s tructure reaches  its  flow capacity an 

additional intake s tructure will  be required. 

Cons truction of a s tructure on the bed of a lake of r iver  may require cons ent 

from Environment Waikato.  I f s o consultation regarding potential environmental 
effects  with var ious  interes ted par ties  may be required, and Environment 

Waikato wil l need to be satis fied that the temporary (cons truction) and ongoing 

effects  wil l be minor . 

1 0 .1 .3  W at er  T r eat ment  S i t e E xcavat ion 

Excavation at the water  treatment plant s ite wil l l ikely be required to 
accommodate the additional treatment equipment.  T his  may require cons ent 

depending on the volume of ear thworks  to be car r ied out and the s ite 

conditions . 

T he new reservoir  many also require s ignificant ear thworks  and resume consent 

pr ior  to cons truction. 

1 0 .2  W AS T E W AT E R  T R E AT ME NT  AND D I S P OS AL  

A range of cons ents  will be required for  the upgrading and expans ion of the 

was tewater  treatment plant and the dispos al s ys tem. 
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1 0 .2 .1  Var iat ion of  Cur r ent  Cons ent s  

T he was tewater  flow dur ing the two weeks  Chr is tmas  -  New Years  peak is  

approaching the resource consent l imit.   Hence, to provide for  the continuing 

addition of new connections  to the sys tem a var iation of the cur rent consent is  

required in the shor t term to provide for  the extra flow.  T his  wil l provide time 

for  a full comprehens ive res ource cons ent to be sought for  the propos ed 

upgrade and expanded treatment plant and disposal s ys tem. 

Environment Waikato has  indicated that such a var iation could be granted 

however  conditions  regarding the total nitrogen discharged (in line with cur rent 

mas s  load but much lower  than the cur rent allowed connotations ) and expans ion 

of the ex is ting land dis posal area will be required. 

1 0 .2 .2  F u l l  Compr ehens ive Cons ent  

I n order  to provide for  the long term was tewater  needs  of K inloch a maj or  new 

cons ent will  be required for  the dis charge of was tewater . 

As  previous ly dis cus sed discharge to local waterways  is  not cons idered a likely 

option so land dis posal,  both s ur face and subsur face is  proposed. 

T he dis charge cons ent wil l require detailed inves tigation into the s oils  in the 

chos en locations , the ecological effects , par ticular ly in relation to nutr ient 

impacts  on the lake, hydrological impacts  on groundwater  flows , as  well as  

cover ing public health, management, maintenance and monitor ing of the sys tem 

and agreements  with land owners  where dis pos al is  not on Council owned land. 

T he inves tigations  are expected to take quite a number  of months  to complete. 

Cons ultations  with a wide range of interes ted and affected par ties  will als o be 

required as  part of the proces s .  T his  is  des irable in order  to identify potential  

is sues  related to the cons ent, and also reduce the number  of potential 

submitter s  at any resource consent hear ing that may be required through the 

cons ultation dis cus s ions . 

1 0 .3  P R OGR AMME  

A detailed programme for  the resource consent inves tigation and engineer ing 

s tudy s hould be prepared to progres s  the is sues  dis cus s ed. 
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1 1 .0  CONCL U S I ONS  AND R E COMME NDAT I ONS  

1 1 .1  CONCL U S I ONS  

• Feas ible infras tructure expans ion and upgrading concepts  have been 

generated and as s es sed for  K inloch  

• Cos ts  for  water  s upply and reticulation and was tewater  treatment and 

disposal contr ibutions  for  new developments  and ex is ting user s  have been 

es timated bas ed on the des ign concepts .   

• Cos ts  for  ex is ting user s  and new developments  have been apportioned 

us ing clear  cr iter ia  

• A mix of contr ibutions  in terms  of land and money are proposed to meet 

the demand for  cons truction works  and additional land for  treatment plants  

and was tewater  dispos al. 

• Equity between new developments , and between ex is ting us er s  and new 

developments  have been addres s ed in a transparent manner . 

• Alternative options  for  land dis posal may be available to s implify the 

disposal s ys tem and reduce overall cos t however  these require fur ther  

inves tigation in terms  of land availabil ity and cos t. 

• Resource consent is sues  have been identified and require immediate action 

to provide for  the ongoing growth of K inloch. 

1 1 .2  R E COMME NDAT I ONS  

I t is  recommended that Council:  

• Carry out valuations  on land proposed for  infras tructure use to provide a 

firm bas is  for  land cos ts  included in these es timates  

• Commence negotiations  with landowners  and inves tigate land outs ide the 

s tructure plan area for  dispos al 

• Commence applications  for  var iation of the was tewater  res ource cons ent 

as  soon as  pos s ible to increase the allowable flow. 

• Develop a programme for  the infras tructure expans ion including res ource 

cons ent inves tigations , consultation, engineer ing s tudies  and detailed 
des ign. 

• Discus s  res ource cons ent is sues  in detail with Environment Waikato 
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Har r ison Gr ier son 2001 Kinloch Was tewater  T reatment Plant Proces s  Review 
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LT C 2000 New Z ealand Guidelines  for  Uti l isation of S ewerage Effluent Land Par t 

T wo:   I s sues  for  Des ign and Management. L .  J Whitehouse, H.Wang and M.D 

T omer  (ads ) Land T reatment Collective/Fores t Res earch 

Metcalf And Eddy 1991  Was tewater  Engineer ing T reatment, Disposal and Reus e 

(T hird Edition) McGraw-Hil l,  S ingapore  

Minis try of Health, Draft New Z ealand Dr inking Water  S tandards  (May 2004 

vers ion) 
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