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GOVERNMENT OF ODISHA
FOREST, ENVIRONMENT & CLIMATE CHANGE DEPARTMENT

dekedke s

No. FE-ENV1-ENV-0005-2020/ ??08 /IFE&CC, Dt. // .05.2023

From
Sri Ananta Vijaya Patnaik, OAS(SAG)
Additional Secretary to Government
To
The Consultant(Judicial),
Hon'ble NGT(PB), Faridkot House, Copernicus Marg, New Delhi- 110 001

Sub: Regarding compliance furnished by SPCB, Odisha to the directions of the Hon'ble NGT dtd.
27.01.2023 in O.A. No. 606/2018 in compliance to Solid Waste Management Rules, 2016
and Sewage Management,

Sir,

In inviting a reference to the subject cited above. | am directed to enclose herewith a copy
of compliance furnished by SPCB, Odisha to the directions of the Hon'ble NGT dtd. 27.01.2023 in
O.A. No. 606/2018 in compliance to Solid Waste Management Rules, 2016 and Sewage
Management (para 34) and on grey water management for kind information.

Yours faithfully,

Enclosed: As above. _asy
<
Additional Secretary to Govt.

memoNo._ 9709 srescc, ot 4.0 2023

Copy forwarded to the Officer on Special Duty (OSD) cum Special Secretary to Chief
Secretary, Odisha for kind information of the Chief Secretary.

Additional Secretary to Govt.

memoNo.__JF/0  sFeacc, ot /), 0.4.2023

Copy forwarded to the Senior PS to the Additional Chief Secretary, FE&CC Department for
kind information of the Additional Chief Secretary, FE & CC Department/ P.S. to Principal
Secretary, H & UD Dept./ PR & DW Dept. for kind information of Principal Secretary H & UD Dept/
PR & DW Dept./ PS to Commissioner cum Secretary, Health & FW dept. for kind information of

Commissioner cum Secretary. P D
\-._/«- S

Additional Secretary to Govt.
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Memo No.__ 9 7’// /| FE&CC, Dt @ )/ » 952023

Copy forwarded to the Member Secretary, SPCB/ EIC, OWSSB for information and w.r.t.
SPCB Letter No. 5813 dated 10.04.2023. \/{, Ve
v

Additional Seéretary to Govt.
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Report of the Expert Committee constituted in compliance to
Para 34 of Hon’ble NGT Order Dt. 27.01.2023 in the matter of
OA 606 of 2018
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Report of the Expert Committee constituted in compliance to

Para 34 of Hon’ble NGT Order Dt. 27.01.2023 in the matter of
OA 606 of 2018

Background

The Hon’ble National Green Tribunal (NGT) Dtd. 27.01.2023 in the matter OA No. 606 of 2018,
in respect of State of Odisha for Compliance of Municipal Solid Waste Management Rules,
2016, has passed Judgment. As per Para-34 of the said order, an expert committee is to
be constituted with Members of Central Public Health & Environmental Engineering
Organization (CPHEEO) of MoHUA, Gol, CPCB, Odisha State Pollution Control Board, State
Urban Development Department, IIT, Bhubaneswar and an expert from Agricultural university.

As per the said order, the committee shall furnish its views on environmental impact on
discharge of treated grey water into leach pits in the State of Odisha and ascertain that whether
grey water management is done as per “Tool Kit: Grey-water Management” (July 2021) brought
out by Department of Drinking Water and Sanitation, Ministry of Jal Shakti, Gol. Further,
1. The committee shall conduct field survey and give its report with recommendations;
2. The committee shall examine if there can be better alternatives/options for utilizing the
grey water for agriculture with applicable standards, pisciculture or other such purposes;
The Committee will be free to associate any other Department/Expert if felt necessary;
It will be desirable that there is geo-tag of sewage outfalls in the receiving water system
and mark on GIS based maps with unique code, ensuring that the same are checked

and no discharges to water bodies takes place.

Accordingly, the committee has been constituted vide Order No. 2993 dt. 28.02.2023.
(Annexure — |). The Committee coopted the Engineer-in-Chief, Odisha Water Supply Sewerage
Board (OWSSB) as Associate Member Vide Order No.3367 Dt. 06.03.2023 (Annexure — II). The
meeting of the Committee was held on 16.03.2023 in physical mode under the chairmanship of
the Member Secretary of State Pollution Control Board, Odisha.
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Introduction

The Committee Meeting as per Para 34 of NGT 27.01.2023 order was held on
16.03.2023 in the conference Hall of SPCB, Odisha. The list of members present during the

meeting is enclosed in Annexure —lll. The agenda of the committee is enclosed. (Annexure —IV)

The Member Secretary, OSPCB welcomed all the Committee Members and briefed the
purpose and the role of the committee.

The Committee discussed on Grey Water Management as a treatment option for

. il
Blackwater

R—

Domestic
Wastewater

S—
Greywater

Household level intervention Street level Intervention

wastewater (both Urban and peri urban area); followed by the implementation of pilot Grey
Water Management Plant at Jatni Municipality in Khordha District and Dhenkanal town in
Dhenkanal District of Odisha.
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The Commissioner-cum-Secretary and Director, Municipal Administration presented a
brief overview of the grey water management that is being implemented in urban Odisha by
Housing and Urban Development Department. He briefed about the policy adopted by Govt. of
Odisha for management of grey and black water, the technology and decentralized approach.
Odisha is on saturation mode for the black water management with construction of 119 SeTPs
in 115 ULBs with a cumulative treatment capacity of 2.057 MLD. The excess treatment capacity
created with a view to treat to the Urban as well as nearby rural areas under the Urban Rural

Convergence for black water management.

QOdisha’s Grey water Management Approach
* Household level: Magic Soak Pits
* Lane level: Hybrid leach pit with absorption trenches
«  Community level; Constructed Wetland/ waste stabilisation pond

« Qutfall Level: Waste stabilisation pond and maturation pond

The grey water management was implemented in pilot mode in two towns in Odisha i.e.
Dhenkanal and Jatni. The intervention treatment structures are planned at four different levels
i.e. household, lane level, community level & outfall level. The project is divided into five
different phases i.e. Inception, Data collection & analysis, Planning & Design, Implementations;
and operation & maintenance (O & M).

Different stake holders and human resources will be hired for the project. TULIP
engineers & Swachh Sathis (women self-help group) will be responsible for conducting ground
survey, identifying polluters discharging faecal sludge in drains (discharging Black Water directly

in drains) & |IEC activities, to create awareness, collect information on the availability of space in

backyard of house for magic pit construction and map the drains. The Grey Water Engineers will

be responsible for lane survey, drain survey, soil percolation test, flow measurement in drains,
data collection and analysis.

The GIS expert & M&E expert will prepare the GIS mapping of drainage map & also
comprehensive database. The Grey Water Engineers along with support of ULB officials will
design & plan the structures. The Greywater Engineer and Engineers of ULB will prepare
estimate and the Executive Officer will issue work order to Mission Shakti Groups /Slum
Development Associations for construction & Implementation under supervision of Greywater
Engineer and ULB engineer. Phase —IV is implementation and monitoring; Phase -V is the

monitoring and review along with O&M Phase.
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Er. P.K. Mohapatra, EIC, OWSSB made a power point presentation on the technical aspects
regarding site sketch & selection of site for different level of interventions, and the pilot project
being implemented in line with the Grey Water management Tool kit. Soil percolation test are

conducted as per IS standard methods. Copy of the presentation is enclosed in Annexure -V.

The grey water management strategy has been prepared along with training plan of key
stakeholders, involvement of community partnership and preparation of SoPs and toolkit.

The Principal Secretary, H&UD Department described in detail regarding the discussion of
Hon’ble NGT relating to the management of grey water in the State. He informed regarding the

earmarking of funds to ensure the treatment and management of greywater. He has also

enlightened the proposal of Rejuvenation of Water Bodies (Ponds) under “Mo Pokhari” scheme.
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After detailed presentation, the experts suggested following

Suggestion by Experts:

Soil Percolation Tests to be carried out in three seasons to assess the soil capacity to
absorb the grey water in the long run and to take extra load in the rainy season. In case of
clogging of the media in trench or leach pit, the materials are to be taken out and cleaned
and again filled up.

Steps to be taken to utilize the waste land for trench pits. The roads to be avoided for
making soaking trenches as the traffic load may damage the system. The road to be paved
instead of concreted to discharge surface runoff water

Proper design, maintenance, and safety precautions are critical to ensuring the safe and
effective use of magic soak pits for grey water treatment.

In case of improper design & maintenance, issues like clogging, contamination of ground
water, generation of unpleasant odors that can be a nuisance to nearby residents and may
enhance the risk of waterborne diseases as well.

As per Central Ground Water Board data of April 2019 and August 2019, it is observed that
majority of areas in Odisha (60% and 95% respectively) is showing Ground water Table
depth below 5 meters. In leach pits design, the aspect of ground water table and its
variation may be taken into account for its desired performance. Further, periodically the
grey water and ground water are to be monitored and the quality is to be ensured.

GIS maps to use for geo tagging of the drainage system especially all drainage outfalls.

In the worst-case scenario, if there is intervention/mixing of grey water with black water at

community level, sufficient treatment of FC to be made to maintain the quality of grey water.

There should be penal provisions to the household / community in case of mixing of black
water to grey water.

The option of magic soak pits to be adopted for isolated houses only. In general, magic soak
pits at household level and soaking trenches at lane level are to be maintained periodically
as there is possibility of ponding of sewage water and consequent problems. However, the
Community level Constructed Wetland/ waste stabilisation pond and at outfall Level, Waste
stabilisation pond and maturation pond and similar other low-cost technologies with low
O&M to be adopted as brought out in Manual on sewerage and sewage treatment 2013 and
also in Ready Reckoner on Used Water Management for Small and Medium towns, 2022.
Towns in general in country including those in Odisha are growing fast. The policy and
approach of MoHUA which is prepared in view of growing urbanization should be preferred

option.




458

10. All planning and design whether decentralized/ community level or at centralized level to be

made keeping in to treat sewage only. Separating Grey water and black water and dealing
treating separately would be a challenge and difficult to maintain at field, especially in urban
areas as it grows.

. They suggested that grey water/ treated sewage can be used in Agriculture after ensuring
its quality along with heavy metal contamination. It is already implemented/being
implemented in states of Haryana in almost all towns and being followed in Punjab and
Guijarat. The example of Karad town in Maharastra in Satara Distirct can be emulated where
revenue is being generated using treated sewage which is following GOl
approach/principles of circular economy.

. During the field visit it was observed that the wetland is construed by using grey water and
the Canna indica Species which grows in the wetlands. It helps the greenery of the nearby
agricultural filed.

. The executive officer of Jatani Municipality has reported that the grey water treatment plan
was started in the year 2021 and since then 67 magic pits and 22 leach pits and trench have
been constructed, one major drain along with its secondary drains have been considered for
the purpose. The self-help groups entrusted with the implementation and operation of the
project explained in detail the operational procedure.

. GIS tagging: Monitoring mechanism of so many soak pits and outlets of drains in the State
will a difficult task from O&M and other purposes so adequate care is to be taken for proper
O&M.

e ) Sheton vas
J P ted Nvo Al camera

Grey water management in greenery development and
community awareness
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Recommendation and Conclusion;

Based on discussions with State Government and subsequent field visits, the following

recommendations are made by committee;

1.

The grey water management system may be designed, as per pilot plant at Jatni, which
confirms to the “Tool Kit: Grey-water Management” and IS 12314: Code of Practice for
Sanitation with Leaching Pits for Rural Communities” and also as per IS 2470 (part | & 1I)
Code of practice for installation of septic tanks, design criteria and construction. However,
in the towns, the option of magic soak pits to be adopted for isolated houses only. In
general, magic soak pits at household level and soaking trenches at lane level to be
maintained periodically as there is possibility of ponding of sewage water due to prevalent
high ground water table in major parts of state and consequent problems. However, the
Community level Constructed Wetland/ waste stabilisation pond and at outfall Level, Waste
stabilisation pond and maturation pond and similar other low-cost technologies with low
O&M and skill may be adopted as brought out in “Manual on Sewerage and Sewage
Treatment 2013” and also in “Ready Reckoner on Used Water Management for Small and
Medium towns, 2022”, published by CPHEEO, Ministry of Housing and Urban Affairs, Govt
of India.

In industrial clusters or areas where there is a greater potential for contamination of grey
water, it may be advisable to consider a more comprehensive and advanced treatment
system.

Facilities of proper maintenance, safety precautions and monitoring shall be ensured before

adopting the technology.

. While designing grey water management systems, the present and futuristic sanitation

requirements of towns to be integrated. Further, while managing Grey water, effective
system of black water separation, at household level, to be ensured. In present system
explained, faecal septage from septic tanks, desludged once in 3 years or so, can be
treated at available FSTPs, but effective plan for management of separated black water
(effluent from septic tank on daily basis) need to be ensured at household level
simultaneously.

The construction of soaking trenches below roads may be avoided and the same may be
constructed in wasteland near road side as where available. Soaking trenches below paved
area, footpaths may be properly constructed to avoid frequent clogging as frequent
maintenance of the whole structure will entail cost and may cause inconvenience to

commuters.




While designing infiltrative loading rate of Grey water, requisite field tests is to carried out in
the project area in consultation with Geo technical experts and/or State/Central Ground
Water Board officials.

Periodically monitoring the level and quality of ground water and maintenance of database
to ascertain the extent of recharging of ground water and the level of contamination as well.
Treated Grey Water treated to prevailing standards can be used in Pisciculture and
Agriculture. However, farmers or pisciculturists may be properly trained. It is important to
use approprate irrigation methods that do not promote the spread of pathogens or
contaminants.

As per Phase -V, GIS and geo tagging is to be done to ensure that the black water is not
mixed with grey water. In cases where space for soak pits after septic tanks is not available
at household level, the black water for such houses may be conveyed to a common soak
pit. Because of prevalence of High ground water in many parts of state. where soak
pits/soaking trenches is not feasible, the sewage (grey and black water) need to be safely
collected, conveyed and treated.

10. Sensitization of people at households and community level about safe sanitation and their
duties towards it to be done extensively The approach of connecting people especially
women through SHGs is encouraging.

11. There should be penal provisions for any violations. However, often the people who have
poor sanitation systems are financially not so good. This approach of penal provisions
should not put them in further hardships.

Q
Dr. €. Murugesan, IFS
Member Secretary SPCB, Odisha Cum
Director Envircnment Cum Special
Secretary to Govt. FE&CC Govt of
Odisha

Shri Sangramijit Nayak, IAS
DMA, & Ex-officio Additional Secretary &
Mission Director, Swachh Bharat Missicn

(Urban). Goyt of Qdisha

34 v
Dr. Raj R. Dash,

Professor, School of Infrastructure,

IIT, Bhubaneswar

= ,'-,,,tj
Dr. Simanchala Dash,
Addl. Chief Env Engineer, SPCB. Odisha

Sri. V.K. Chaurasia,
Joint Adviser (PHEE ). Central Public Health &
Environmental Engineering Organisation (CPHEEQ),
MoHUA, GOI

Mo 328 Mo

Shri Mrinal Kanti Biswas
Regional Director, CPCB Kolkata

Dr. Bamasankar Rath,
HOD. Department of Agronomy, OUAT. Bhubaneswar

/(7/\@94—‘3

A
Er. P.K. Mo?l‘apatra,
EIC, OWSSB
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467 Annexure- 1

i Tel : 0674-2564033
DDISHA FAX : 0674-2564033/2564573

& % N A EPABX : 2561909/2562847
%# E-mail: paribesh1@ ospchoard.org

\ Website: www, ospcboard.org

STATE POLLUTION CONTROL BOARD, ODISHA
[DEPARTMENT OF FOREST & ENVIRONMENT, GOVERNMENT OF ODISHA]
Paribesh Bhawan, A/118, Nilakantha Nagar, Unit - VIII
Bhubgneswar - 751 012, INDIA

No. 2993  /IND-IV- IND-IV-MSW-190/2021 Date: _A8 022033
OFFICE ORDER

In Pursuance to the direction of the Hon’ble National Green Tribunal (NGT) Did.
27.01.2023 in OA No. 606 of 2018, in respect of State of Odisha for Compliance of
Municipal Solid Waste Management Rules, 2016 and other environmental issues, and in
= compliance with Para-34 of said Order an expert committee is hereby constituted with
following members of Central Public Health & Environmental Engineering Organization
(CPHEEO) of MoUD, Geol, CPCB, Odisha State PCB, State Urban Development

Department, IIT Bhubaneswar and an expert from Agriculture University.

1 Member Secretary, SPCB Odisha : Chairperson
2 Additional Secretary State Urban Development Member
Department, Govt. Odisha, Bhubaneswar
3 Joint Advisor, MOHUA Central Public Health & Member
Environmental Engineering Organisation (CPHEEQ)
of MoUD, Gol
4 Additional Director at Central Pollution Control Member :

Board (CPCB), Eastermn Zonal Office, Kolkota

5 Professor, School of Infrastructure, IIT Bhubaneswar | Member
6 HOD, Department of Agronomy, OUAT, Member
3 Bhubaneswar
7 - Addl Chief Environmental Engineer, SPCB, Nodal Officer
Qdisha
Terms of Reference

1. The Committee shall furnish its views on environmental impact on discharge of treated
grey water into leach pits in the State of Odisha and ascertain that whether grey water
management is done as per “Tool Kit: Greywater Management”11, July 2021 brought out
by Department of Drinking Water and Sanitation, Ministry of Jal Shakti, Gol

2. The committee shall field survey and give its report with recommendations within 25 days
from the issue of this order.

3. The committee shall examine, if there can be better alternatives/options for utilizing the
grey water for agriculture with applicable standards, pisciculture or other such purposes.

e


sahoo.sujeet@gmail.com
Typewritten text
Annexure- I
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The Committee may associate any other Department/Expert if felt necessary.

1t will be desirable that there is geo-tagging of sewage outfalls in the receiving water system
and mark on GIS based maps with unique code, ensuring that the same are checked and no
discharges to water bodies take place.

SPCB, Odisha will act like a nodal agency and will look after the work related to the above
under the supervision of Member Secretary, SPCB, Odisha.

The TA/DA and sitting Fees will be paid by SPCB Odisha to Members as per Applicable
Rules.

By Order of Chairman

s 20>

MEMBER SECRETARY

MemoNo. 299Y pr_28-09-3023
Copy to

1

R e

Member Secretary, CPCB Delhi

Director, FE & CC

Person Concerned

Registrar NGT/ Registrar IIT, Bhubneswar / Registrar OUAT

Under Secretary to Govt. of India , MoHUA

PS to Principal Secretary H& UD / PS to ACS FE& CC i S

EAC ko

MEMBER $ECRETARY

e T T
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469 Annexure- 11

i Tel: 0674-2564033

OODISHA FAX : 0674-2564033/2564573

B EPABX :2561509/2562847

‘“" E-mail: paribesh1@ ospchoard.org
a4 .

Woebsite: www.ospchoard.org

STATE POLLUTION CONTROL BOARD, ODISHA
[DEPARTMENT OF FOREST & ENVIRONMENT, GOVERNMENT OF ODMSA]
Paribesh Bhawan, A/118, Nilakantha Nagar, Unit - VI
Bhubaneswar - 751 012, INDIA

No. 336F  /VI-SCI&PR)-37/22-23 Date: 6-032 2032 ;

To
The Principal Secretary,
H&UD Department, Govt. of Odisha

Sub: Associate Member in the LExpert Committee meeting as per direction of Hon'ble NG Dt
27.01.2023 in OA No. 6006 of 2018

Ref : This office letter No. 2993 di. 28.02.2023

Sir

in inviting reference to above. it is to inform you that in accordance with the order of
Hon'ble National Green Tribunal (NGT) Did. 27.01.2023 in OA No. 606 of 2018, an Expen
Committee has been constituted (copy enclosed) to examine issues related 1o management of grey
water, Considering the expertise and experience it is proposed to associate EIC. OWSSE for his
views on grey water usage and management.

This is for kind information.

Yours faithfully,

(o}
: s WO i
MEMBER SEQRETARY

MemoNo. 2368  p. 6027022

e S el

Copy I"on\urded to Expert committee m:.mbersr EIC. OWSSB for information.

©
MEMBER SECRETARY


sahoo.sujeet@gmail.com
Typewritten text
Annexure- II
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Annexure- II1

ATTENDANCE SHEET FOR 1°" EXPERT COMMITTEE MEETING FOR COMPLIANCE TO DIRECTION

OF HON’BLE NGT DTD. 27.01.2023 IN O.A. NO, 606 OF 2018 on 16.03.2023 AT CONFERENCE

HALL OF SPC BOARD, ODISHA

=
5 ¢

NAME AND DESIGNATION

SIGNATURE

¢

bt

Dr. K, Murugesan,
Member Secrelary, SPCB

—//

U:;Jh;{ii?;

i

Sri. V.K. Chaurasig, Joint Advisor,
MOHUA, Central Public Health &
Environmental Engineering
Organization {CPHEEO) of MoUD,

Gol

b

Sri. Sangramiit Naydk, IAS, Gneisd-e |

Director Municipal Administration

%w

Mrinal Biswcg Addifional Director,
CPCB, Eastern Zonal Office,
Kolkata

Ay s

Dr. Rajesh R. Dash, Professor,
Schoo! of Infrastructure, IIT,
Bhubaneswar

Dr. Bamasankar Rath, HOD,

| Department of Agronomy, OUAT,

Bhubaneswar

| Er. P. K.Mohapaitra, EIC, OWSSB

| Sri Pravat Kumar Mahapatra,

Additional Secretary, Urban

| Development Departiment, Govi.

of Qdisha

Dr. Nihar Ranjan Sahoo,

Chief Environmental Engineer,
SPCB, Odisha

10,

Dr. Simanchala Das,
Addl. Chiet Environmenial

2

Engineer, SPCB, Odisha
. > lAA.

: g oweLts
By o o



sahoo.sujeet@gmail.com
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Annexure- III
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NAME _AND DESIGNATION

SIGNATURE

CA Bvgrntan | CmC, Coddmy

-

Raamsta M ehra
Muaicpal Engnser. Dhghkanad

(o

15

16.

17.

18.

19

20.

21.

22.

; 23}

25,
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Annexure- IV

AGENDA OF THE 157 EXPERT COMMITTEE MEETING AS PER PARA 34 OF HON'BLE

NGT ORDER DT. 27.01.2023 IN O.A. 606/2018 IN THE CONFERENCE HALL OF SPCB,

ODISHA, BHUBANESWAR

[ 11:00 AM-11:20 AM

Infroduction by Dr. K. Murugesan, Member Secretary SPCB, |
Qdisha |

11:20 AM -1:00 PM

| Presentation of Grey Water Management in the State of

Qdisha by Er. P.K. Mohapatro EIC, OWSSB, Bhubaneswar

1:00 PM - 1:30 PM

Discussion

1:30 PM — 3:00PM

Lunch Break |

3:00 PM - 5:00 PM

Field Visit to pilot plant for grey water Management Pilot Plant

at Jatni



sahoo.sujeet@gmail.com
Typewritten text
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Annexure- V
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Drain mapping in GIS (Jatni Town)

\
y Eakry
o fe)

0 s wad vy

X7

e A

ﬁ-l. ST T
o g Gt

*Intervention
mwoa-uvug Area

Flow Measurement Peints
Percalation Testing Points
Sample Collection Points

- Wetland Intervention gn?&d&g
Jatni Municipal Administrative Boundary

004}

s S B L Wt P b At s Kl o b e

g 4 A e AR G by _.Z,.irw. Vi £




487

S

1

(

1eoc

190300 87) 1591 uollejodsad 10} puod
3y} Jeau T "ou piem uj paddnp pd Jeinoi)

(tzoz

4194010

87) 1591 uone|odiad 404 ZT "ou asnoy
Ui GT "Ou pJem ul pagsnp ud aienbs

€S ST 4B[N2JID 97 JBaN 74" [4
LY SL'8T alenbg T ON 9snoy uj ST T
(Aep/zw/) (utw) Ud joadAL J}JeWpPUET ON pPiBM | "ON IS
uoneoiddy [9A3] 191eMm Ul doup

juaniii3 WGz 104 udnje] awlj

O 918l 3jgemoje
WinWixe|

{
i




488

- Aep/zwi/| €5 :(D) Aep/zw/j uopeajdde Ew:_tm“*o.vuﬂ winWwixep

SwiasAs Aemeyeos ||e 10}
3|qeyns :(ajqeyns uoN /a|qeuns) waisAs uondiosqge [10s 104 [10S Jo AljIqRIING

oo Aeplew/ ot (D) Aep/zw /i uopealjdde juanjyja jo ajey winwixeln

UNLLST "EE..A._.wumi.EE 6z doap 01 us)ey awiy) 9.l :onm_c.u.x.um

swiaisAs Aemedjeos |je Joj ajqeling
i(ajgeuns uoy /ajgeins) waysAs uodiosqge |10 104 [10S JO Aupgelns

UG/ T tuiw “(aa1em Wil gz dosp 03 usye) alun) aiel uope|o2ia

WwiQg ;W ‘Ui gg 3se| u) doup [ans) 193EM

Wil Of (Ll ‘Ui gg 3se] ul dodp [9A3] J31em

‘Poliad Buijiams yBjulano Jayje 1id 1583 uonlejodiad Ul [ans| Jojem 0 yidag

(11d 12211 WT Yidap Jid :31d 3593 UOIIR|0IIA4 JO UOISUBLILQ

WWQOT 0106T | T wdoo'y WL OTT 03 0ST . Wd Stiv
: wiw 00T 03 05T Wd STiy
WWooT 03 0GT wdpg: e e

] e ; m m Wi 0ot 03 0ST INId SP°€
BN wdoo'e WW 07T 03 05T Wd ST€
wuge 01 0ST wdog'z Wi 06 03 0ST Wd &¥ ¢
WwoE 03 05T | wdgo'z Wi 7T 03 0ST Wd ST :Z
Ay Wisio e W Oy 03 0ST Wd Sv'T
: : ; T Ww OZT 03 05T A ST:T

Wwpg 03 0ST : : : wdpo'T o . .
WwIGs 03 06T wdog'zT - ..T.___.t 0T 10 Ui og Atana
e . T 404 Aj|e2ipoiiad) Juawainseaw
EE 0T 40 ujw og AJana 1o} >__mumuo_‘_..w.& [Www ‘|aaeid anoqe [2ad] 123eM JO idag : . [2A3] 493EM JO BWII|
‘|anesd anoge |and| 1a1em jo Ladag ©JUBLUAINSEALU |9A3] 131EM JO DlUi] LWLl g i
ww g ;W ‘polad Buijjams ydiuiano Jajse 3id 159} uonejoalad up [aA3] 423EM Jo L3dag

(31d asenbs) wt yidep 314 :31d uww.« cc_am_n..utwnm JO uojsuawig

1deA| nuejp fuejeqg unuy :Aq paisal

TZ0Z'0T'82 %3 TZ0T'0T'LT 353l j0 81eQg

1deA] nuejn/uejeg uniy :Ag paisal

1202°01°8Z '8 TZ0Z'0T°£Z :159L 40 91eQ

9B| Y} JBAU HT ON PIEAA :352] JO UCIIBIOT]

ZT OU 3SNOH Ul GT ON P4BAA (3531 JO UOREIO]

Z-ON 1591

T-ON 3591




489

LI

93 09
£g 94
Lg 0%
s Gl
g9 01
06 5
20l ¥
811 £
Ad 0
502 §8a] 10 |
Aep/ywf]
ROILYIITddY ININTIAY W

40 ZIVY RAKIXVIY ALYy NOILVI00MEJ

¢ Hed -0.Lpg
S| ied se (}) ayel uojjejoolad ay} Woly pajenojes si
() uoneoidde juan|ye Jo 8)el B|gEMO||e WNWIXEN

i

57

702

9]

(1) SALNNIW ‘31vd NOILVYIODN3d QHVANYLS

09

0G

Q%7

0€

A

814

Ol

*

e Sl

-

0%

o8

oral

09t

007

z
>
> =
d.
v &
L=
o
ko)
= g
Y -
> m
= £
3.1
~’m
md
i i
\:M.wn
o &
"
l
[ ]




490

90 MM PVC PIPE

0.2M mmmm__n Ebrr& ______ S5 H
E et |

..yjr
o
=

e

QUSE, |

0.1 M SAND BED

SECTION e =t
0.1 M PCC (1:4:8) === % 1.1 M (25 MM GRAVEL)
" ORIT CHAMBER !
! ~

~70.25 M (50 MM GRAVEL)

o

b
. g
C 7 d ][ 025 m(100 MM GRAvEL)
it

PLAN

HOUSES?

S0 M —

,% HOLDING TANK

1

50 MM PVC PIPE— GRIT CHAMBER

il b s«.&hﬁu%%vﬂw.

SOAK PIT




sy

2.n)onJ}s

yosuau] pue jid yoea

oAl is

e

a3 onwshiine

{3LvO3uODY INOIS WP M v 1

E«umm%w,ﬁwm?an&:nw
Blvesysov oS An vl
mramsmenzol [0 .

(A0 B suAYE W !

BLYOIEOoY INOLS W

L Wyl

00 L=

mE G

T

NOILDO3S




492

DRAMM BED ilﬂ,

i ey

o S

-

PLAN

DISTRIBUTION CHAMBER

SR 5

1

5

L4

Tas L

150 Wbt PERFORATED

FVE PIFE

—




493

1z

UG =g~ UIUIQE =g UIW GT=dwmeme UTWUQT=d ~ UIWUG=d e UlIWIH=( g = R e

aue| ul ajdoad jo oN

0S Sy Op - % i .

R

o A A AU SR M 0

iy NG

0t
0¢
0¢
ov
0S
09
0L
08
06
00T

w ‘Yyouail Jo yisuan




494

ZZ
UTWU G = wmmem Uiz =
IUQZ = s UL G = e
IW GT =g UIWQT=d = UIWG=d - Ullp=d - Ul
5 =d - LU E = A s
Aep/cw ‘@184 moj4 HUE=( e UIWIZ = = U = e

S ;
LY ;
[ /'€ e
i o ‘
£e
o)

o s i - e

S OH

oA U ST JErE—— < ....\\c..._.:_.:ir..ia«!,‘:i(srr.e-.l.l..%z..;l!....r%;.a? AP  r o - i s i

vt J p— AT ,..l.kx.;?&ﬁ._sszssf.x_t....,__:x,f_x..a.”.\:!_...\«.. e
A — eam———— T

SN SR SBIINST o il 07

—

S s
e

Ov

w fq:)UBJ.‘}. ayl jo Hlﬁuaj

L
o3}

o
e
A




495

uier
ul (z eery |eoiydesbosb) | einjonng
|OAS| BUET JB JuBWBINSEaW MO| 4

-,

iyer ul (z eary
jeoiydesfoab) | ainjoniis |aAs)
QUETS/N JE JUBLIBINSESW MO|




496




497

w

B
B
- N

S

¢

i,

o

=~




498

9z

¢0'8LLE 8¢'0¢9¢ |ejol
6V’ v8E | 6V #8E 00001 00% 2 00T adid DAd 6
9t b7’ €6S S0°90T S0S 120 0T0 0T'¢ 00T ISNP Jaysnd) 8
ST0CE | STieL SE0LT 69°€¥9 ro 0C'0 0T'¢ 00'T )20|q ioned s
LT'L8E | LS06CT 0g0 0z0 0S'T 00T Bipaw Jaljlj ww 9 9
8896t | 8C'999T | Ov'OFS ¢e'108T 0€0 0C0 0S'T 00T Bipaw Jaljlj Wi 7T S
vL'S8y | YT'6T9T | LE'LCS 68°LGLT 0ge0 0¢’0 0S'T 00'T _ m__va J9])1} ww O¢ 14
08'SOTT| €€'96CT | €0°88¢T | VI'IEVI 06°0 09°0 0S°T 00T BIpaW B3I} Ww Of 3
_ pues
08'1S T€°99¢ LN S g 9€°06¢ STO OT'0 0S'T 00'T - 4um uonepunoy ul 3ui|ji4 4
[10S JO Spuby
OE'8SE | LT 65T eES iy LS L6T YAl 0S'L 0S'1T 00T [|E Ul UOIIBABDXD Yiomyled| T
unowy a1ey unowy aley AupD H g 5 21N3}2nNJ3s youoaay
jeuejuayq uler




499

v6°'80SET €6'VZLET jelol
00'000Z | 00°000Z | 00'000Z | 00°000C 1 T usads seg| ¢
_ YHiEs
6400 | 9T'IST | 6£°00C 9T'IST €8CE'T pa1eAedxs Jo pee] 9
€v'OvZ | 8T'90T | ST'86C | E€TLTET | vP9TT € Z0 g | SYT'E duljyoeg g
67 ¥8E | 6V ¥8E | 0000V 00v 00°T _ adid OAd| ¥
00°0000T| 000T |[00°0000T| 000T 0T s3ul DYl €
pues yum
€G'87 | TE€'G9E | LS'8E 9€°06¢ 8ZET0 | T0 €1 €T 984°0 uoljepunoj ut duljji4l ¢
|10S JO spupy |je ul
69'VE9 | LT6ST | CEL8L |« LS'L6T G86°¢E € €1 €T 98/°0 | uoneaedxaiomyuey T
unowy a1ey unouly | a2ley AU H g 1 }d Yyoeoa
 Jeusyuayg uer

o,
.




500




