
 

 
WATER SECTOR TRUST FUND 

P. O. BOX 49699 – 00100, 
NAIROBI, KENYA. 

 

 

PROJECT: EUROPEAN UNION CLIMATE PROOFED 

INFRASTRUCTURE PROGRAMME (EDE-CPIRA) 

 

CONTRACT No.: WSTF/FC/01/2020/2021 

 

VOLUME 1 

FINAL DETAILED DESIGN REPORT 

 

 

NOVEMBER 2021 

 

 
4th Floor, KCB Building, Door 8 

Garage Road, Off Dar Es Salaam 

Road 

P. O. BOX 1088 – 00517 

 Nairobi, Kenya 

 

Finix 
Consulting 
Limited 



Consultancy Services for Survey, Design and Development of Tender 
Documents for Gongoni- Marereni Water Project in Kilifi County 

Final Detailed Design Report 
November 2021 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

QUALITY ASSURANCE 

 

Version Date Prepared By Checked By Signed By 

1 3rd Sept. 2021 Finix Consulting Ltd MOO MOO 

2 30th Sept. 2021 Finix Consulting Ltd MOO MOO 

3 4th Nov 2021 Finix Consulting Ltd MOO MOO 



Consultancy Services for Survey, Design and Development of Tender 
Documents for Gongoni- Marereni Water Project in Kilifi County 

Final Detailed Design Report 
November 2021 

 

i 

TABLE OF CONTENTS 

ABBREVIATIONS AND ACRONYMS ................................................................................. III 

LIST OF TABLES ................................................................................................................ IV 

LIST OF FIGURES .............................................................................................................. IV 

1. INTRODUCTION ............................................................................................................ 1 

1.1 General.................................................................................................................... 1 

1.2 Background of the Project ..................................................................................... 1 

1.3 Objectives and Scope of Consultancy Services .................................................. 2 

1.3.1 The objective of Consultancy Services ............................................................................. 2 

1.4 Previous Studies Related to this Assignment ...................................................... 2 

1.5 Structure of this Report ......................................................................................... 6 

2. BACKGROUND INFORMATION ................................................................................... 8 

2.1 General Location .................................................................................................... 8 

2.2 Topography ............................................................................................................ 8 

2.3 Drainage .................................................................................................................. 9 

2.4 Geology and Soils .................................................................................................. 9 

2.5 Climatic Conditions................................................................................................ 9 

2.6 Transport ................................................................................................................ 9 

2.7 Economic Activities ............................................................................................. 10 

2.8 Water Supply and Sanitation ............................................................................... 10 

2.9 Proposed water supply interventions ................................................................. 10 

3. DESIGN CRITERIA ...................................................................................................... 12 

3.1 Design References ............................................................................................... 12 

3.2 Outline of Key Design Criteria ............................................................................. 12 

3.3 Design period ....................................................................................................... 15 

3.4 Survey and survey benchmarks.......................................................................... 15 

4. POPULATION PROJECTION AND WATER DEMAND ............................................... 17 

4.1 Population projection .......................................................................................... 17 

4.1.1 Design horizon................................................................................................................. 17 
4.1.2 Population ........................................................................................................................ 17 
4.1.3 Population projection ....................................................................................................... 18 

4.2 Domestic water demand ...................................................................................... 18 

4.2.1 Service levels .................................................................................................................. 19 
4.2.2 Per capita consumption ................................................................................................... 19 
4.2.3 Determination of Water Demand ..................................................................................... 19 

4.3 Other Water Demands .......................................................................................... 21 

4.3.2 Industrial demand ............................................................................................................ 22 
4.3.3 Commercial demand ....................................................................................................... 22 

4.4 Total water demand.............................................................................................. 24 



Consultancy Services for Survey, Design and Development of Tender 
Documents for Gongoni- Marereni Water Project in Kilifi County 

Final Detailed Design Report 
November 2021 

 

ii 

5. DESIGN OF THE DISTRIBUTION SYSTEM ................................................................ 25 

5.1 Adopted Criteria for Design ................................................................................. 25 

5.2 Wayleaves ............................................................................................................. 25 

5.3 Pipe material in Distribution network ................................................................. 25 

5.4 Hydraulic Analysis of the Distribution Network ................................................. 25 

5.4.1 Nodal Demands ............................................................................................................... 26 
5.4.2 Water source ................................................................................................................... 27 
5.4.3 Water quality .................................................................................................................... 27 
5.4.4 Proposed Offtake Solution .............................................................................................. 28 
5.4.5 MAWASCO proposed pipeline phasing .......................................................................... 28 
5.4.6 Consultant’s Proposed pipeline phasing ......................................................................... 28 
5.4.7 The outcome of network analysis .................................................................................... 29 

6. COST ESTIMATES ...................................................................................................... 31 

6.1 Cost Estimates ..................................................................................................... 31 

6.1.1 Unit rate analysis ............................................................................................................. 31 
6.1.2 Cost estimates for proposed works ................................................................................. 31 

7. REFERENCES ............................................................................................................. 33 

8. APPENDICES .............................................................................................................. 34 

 



Consultancy Services for Survey, Design and Development of Tender 
Documents for Gongoni- Marereni Water Project in Kilifi County 

Final Detailed Design Report 
November 2021 

 

iii 

Abbreviations and Acronyms 

amsl   Above mean sea level 

CWSB   Coast Water Service Board  

CWWDA  Coast Water Works Development Agency 

BoQ   Bill of Quantity 

CoK   Constitution of Kenya 

CIDP   County Integrated Development Plan  

GPS   Global Positioning System 

HDPE   High Density Polyethylene 

Km   Kilometres 

m3/d   Cubic meters per day 

NEMA    National Environmental Management Authority 

MOWD  Ministry of Water Development 

MWI   Ministry of Water and Irrigation  

MENR   Ministry of Environment, Water and Natural Resources 

MWI   Ministry of Water & Irrigation 

O&M   Operation and Maintenance 

SoK   Survey of Kenya 

UTM   Universal Transverse Mercator 

WHO   World Health Organisation 

WSP   Water Service Provider  

ToR   Terms of Reference 

  



Consultancy Services for Survey, Design and Development of Tender 
Documents for Gongoni- Marereni Water Project in Kilifi County 

Final Detailed Design Report 
November 2021 

 

iv 

 

List of Tables  

Table 4.1: Distribution of population by Sub-locations ......................................................... 18 

Table 4.2: Population projection by Sub-location ................................................................. 18 

Table 4.3: Projected population densities ............................................................................ 18 

Table 4.4: Proportions of (IC) and (NC) ............................................................................... 19 

Table 4.5: Adopted per capita demand for IC and NC ......................................................... 19 

Table 4.6: Domestic water demand projections ................................................................... 20 

Table 4.7: Distribution of nodal water demands................................................................... 20 

Table 4.8: Number of schools by sub-location ..................................................................... 21 

Table 4.9: Livestock units conversion factors ...................................................................... 21 

Table 4.10: Livestock water demand ................................................................................... 21 

Table 4.11: Demand arising from healthcare Institutions ..................................................... 22 

Table 4.12: Industries in the project area ............................................................................ 22 

Table 4.13: Number of existing Hotels in the project area ................................................... 23 

Table 4.14: Water Demand from commercial consumption ................................................. 23 

Table 4.15: Total water demand .......................................................................................... 24 

Table 5.1: Nodal water demand .......................................................................................... 26 

Table 5.2: Water quality results ........................................................................................... 27 

Table 5.3: Summary of project pipelines by phase: ............................................................. 29 

Table 6.1: Preliminary cost estimate for Phase 1 & Phase 2 Works .................................... 32 

 

List of Figures  

Figure 1.1: Map of MAWASCO Service Area ........................................................................ 1 

Figure 1.2: Baricho water supply system schematic .............................................................. 4 

Figure 2.1: Project Location Map .......................................................................................... 8 

Figure 2.2: Proposed Gongoni-Marereni Water Supply ....................................................... 11 

Figure 4.1: Sub-locations in the project area ....................................................................... 17 

Figure 5.1: Proposed pipeline phasing ................................................................................ 29 

Figure 5.2: Proposed pipeline layout. .................................................................................. 30 

 



Consultancy Services for Survey, Design and Development of Tender 
Documents for Gongoni- Marereni Water Project in Kilifi County 

Final Detailed Design Report 
November 2021 

 

1 

1. INTRODUCTION 

1.1 General 

To support improved access to water and sanitation facilities in areas without adequate 

access, Water Sector Trust Fund, under the EDE CPIRA Programme, has engaged 

Finix Consulting Ltd to carry out design reviews of projects identified for support by the 

County Government of Kilifi. The proposed Gongoni-Marereni Water Supply project is 

located in Magarini Sub-County in Kilifi County.  

 

Kilifi County is located in the Semi-Arid area is classified as water-stressed. Climate 

change has further aggravated the water scarcity problem, thus posing a serious 

challenge to livelihoods in Kilifi County generally. The implementation of this project 

seeks to support livelihoods in the project area by improving access to water supply. 

1.2 Background of the Project 

Kilifi County currently receives bulk water from the Baricho-Mombasa pipeline. To 

improve bulk water supply to Kilifi Town and Gongoni area in Kilifi Sub-County and 

Magarini Sub-County respectively, CWWDA has laid a 56Km DN500mm pipeline from 

the 1,250m3 tank at Kakuyuni to Kilifi town and a 36.36Km DN400mm pipeline from 

Kakuyuni to Gongoni tank (2,500m3).  

However, the target project area covering Fundisa, Marereni and part of Gongoni sub-

locations within Magarini Sub-County is still unserved by the Baricho water supply 

system since the existing pipeline terminates at Gongoni Urban Centre.  

 
Figure 1.1: Map of MAWASCO Service Area  

(Source: MAWASCO Strategic Plan 2019-2024) 
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Access to clean water and sanitation services remains out of reach for many of the 

residents in the project area. This is compounded by population growth and the 

negative effects of climate change, resulting in added pressure on the existing water 

sources. 

The proposed Gongoni-Marereni Water Supply Project is expected to improve access 

to water supply for the area residents as part of the WaterFund / EDE CPIRA 

Programme. The project is planned for implementation by Malindi Water and 

Sewerage Company (MAWASCO), whose service area covers Malindi, Magarini and 

part of Kilifi North Sub-Counties, as shown in Figure 1.2.  

1.3 Objectives and Scope of Consultancy Services 

1.3.1 The objective of Consultancy Services 

The Water Sector Trust Fund / EDE CPIRA Programme has 4 key result areas, 

namely:  

(i) Improved access to water supply and sanitation services for communities in 

ASALs. 

(ii) Sustainable management of water resources in ASALs. 

(iii) Implementation of Public-Private Community Partnerships in water services 

provision in ASALs. 

(iv) Reduced COVID-19 disease incidence and associated socio-economic 

impacts. 

The specific objectives of the assignment are to: 

(i) Undertake surveys on the proposed project sites 

(ii) Design water supply projects based on the survey findings 

(iii) Prepare and submit tender documents for the designed water projects. 

 

1.4 Previous Studies Related to this Assignment 

a) Water Supply Masterplan for Mombasa and Other Towns within Coast 

Province: Volume 1 Main Report (2013) 

The study evaluated existing water supply schemes for 20 townships and urban 

centres in the Coast region to obtain an overview of the existing situation in the area. 

The Coast region mostly depends on bulk water supply system (BWSS) schemes. 

These schemes presently comprise Mzima Pipeline, Marere Pipeline, Tiwi Boreholes 

and Sabaki-Mombasa Pipeline, supplying Mombasa and 13 townships in Kwale, Kilifi 

and Taita Taveta counties (see Fig.2-1). The remaining 6 townships are supplied from 

local sources. Schemes in the project area of Kilifi County that are unconnected to any 

BWSS rely on water pans, boreholes and shallow wells. 

The Masterplan proposed four phases of development. It is noted that most of the 

Immediate Phase and Phase1 projects are now complete. To improve bulk water 

supply to Kilifi Town and Gongoni (Magarini Sub-County), a 56Km DN500mm pipeline 
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has been laid from the tank at Kakuyuni to Kilifi Town (1,250m3 tank) and a 36.36Km 

DN400mm pipeline from the tank at Kakuyuni to Gongoni (2,500m3 tank). 

b) Kilifi County CIDP 2018-2022 

According to Kilifi County CIDP (2018-2022), access to water supply and basic 

sanitation facilities remains a formidable challenge across the county. The county toilet 

coverage is estimated at 67% while only 30% of households have handwashing 

facilities. A significant proportion of the population in the county has no access to basic 

sanitation facilities, posing serious public health implications. More importantly, the 

proportion of households with access to sanitation facilities varies between major 

urban centres and peri-urban areas and the concentration of these facilities tends to 

decline towards the rural areas within the county. 

The main source of water in rural areas are water pans, boreholes and shallow wells. 

Water pans and earth dams are mostly found in the arid and semi-arid parts of the 

county such as Kaloleni, Ganze and Magarini sub-counties with 19.1% of the 

population in the county depending directly on water pans and earth dams for their 

water needs. The surface water sources are mostly unprotected and hence prone to 

contamination. The average walking distance to the nearest water point is estimated 

at 3.5km. Over pumping of groundwater is common leading to saltwater intrusion from 

the ocean. 

c) The proposed Gongoni - Marereni Water Pipeline Extension 

The proposed Gongoni - Marereni water pipeline extension, which is planned for 

implementation by Malindi Water and Sewerage Company (MAWASCO), is intended 

to provide access to water supply and sanitation services to the residents of Marereni 

and its environs. Figure 1.2 shows a layout map of the proposed pipeline. According 

to MAWASCO, the pipeline is planned to cover 11km in Phase 1 and 10km in Phase 

2. 

d) Kakuyuni-Gongoni Pipeline Design Report (JV of Fichter & Wanjohi-

Mutonyi Consulting, 2015) 

According to the design report for the Kakuyuni-Gongoni Pipeline (done by Fichter and 

Wanjohi-Mutonyi in 2015), the total production capacity of the Baricho wellfield was 

90,240 m³/d and the T-works capacity was 96,000 m³/d.  The capacity of Baricho well-

field has however increased to 102,720 after augmentation works done by CWWDA. 

According to this study, the hydraulic capacity of the Baricho-Kakuyuni pipeline and 

pumps was 31,190 m³/d. However, the water demand of the areas to be connected to 

the system after the implementation of the new works was estimated at 47,852 m³/d 

by 2024 and 69,811 m³/d by 2034, which is higher than the existing pipeline capacity.  

The Consultant, therefore, concluded that the existing pumps and the Baricho - 

Kakuyuni pipeline diameter are of insufficient capacity to satisfy the demand for the 

immediate horizon (2024) and recommended that additional pumps and pipeline 

capacities must be installed as soon as possible upstream of the Kakuyuni reservoir. 
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Figure 1.2: Baricho water supply system schematic 

e) Survey, Design and Development of Tender Documents for Gongoni- 

Marereni Water Project in Kilifi County  

Inception Report 

The Inception Report was submitted on 16th August 2021 and it primarily elaborated 
on the Consultant’s proposed methodology and approach to carrying out this project. 
The information also presented details of mobilization of the Consultant’s team and a 
programme and schedule of deliverables for the project. Also introduced were the 
observations of the Consultant’s initial visit to the project area and review of existing 
reports, namely; 

a) The supply is proposed to serve the population in the sub-locations of Gongoni, 

Fundissa, and Marereni. 

b) There is an existing water supply infrastructure and the proposal is to offtake 

from an existing DN400 pipeline at Gongoni centre. The DN400 originates from 

the existing 1,250m3 storage tank at Kakuyuni. 

c) Some of the prospective customers include the salt farms located along the 

road 

d) Existing community water projects in the project area envisage tapping from 

the proposed Gongoni_Marereni pipeline. 

e) Gongoni centre is currently supplied through a DN160 pipeline that is tapping 

from the DN500 pipeline from the existing 2,500m3 Gongoni tank. 

Draft Design Report 

The Draft Design Report was submitted on 1st September 2021 and was presented in 
a physical meeting to the Client on 4th October 2021. The report primarily elaborated 
on the draft design of the proposed works and presented the resulting investment cost 



Consultancy Services for Survey, Design and Development of Tender 
Documents for Gongoni- Marereni Water Project in Kilifi County 

Final Detailed Design Report 
November 2021 

 

5 

of each component. The implementation of the works was phased into two (2) parts 
for ease of implementing the project. 

Arising out of the deliberations during the draft design report presentation,  
a) The supply area was proposed to be increased to cover 100% of the population 

in the respective sub-locations. 

Final Draft Design Report 

This report was prepared and submitted on 21st October 2021 and was presented in 

an online meeting to the Client and Malindi Water and Sewerage Company 

(MAWASCO) on 27th October 2021. The report incorporated the comments raised in 

the draft design presentation meeting  whereby it was observed that; 

a) The population to be served had increased considerably which increased the 

investment costs for both proposed phases. The Employer guided that a 

proportion of the population in the sub-locations is considered. The reason cited 

was for the design to match the available resources. 

b) In the computation of the coverage area, two options were presented to the 

Employer as follow; 

Option 1 – Limited service area 

The total domestic water demands for each sub-location was distributed between 

the proposed water kiosks using the influence areas and projected ultimate 

population densities. The project area was further divided into water supply 

zones with each zone defined as the area of influence of a supplying water Kiosk 

within a 2 km radius. 

The total ultimate year domestic water demand is 1,156 m3/day. The MAWASCO 

preliminary design estimated a water demand was 2,137m3/day. This was based 

on a projected population of 60,718 in the year 2040. 

Option 2 – 100% coverage) 

It was assumed that 100% of Fundissa and Marereni sub-locations would be 

supplied in the ultimate year through both Individual and Non-Individual 

connections. The total ultimate year domestic water demand is 2,074 m3/day.  

Option 1 was selected for adoption 

c) Three options could be considered for offtaking for the project. This included; 

Offtake option 1: 

Offtake to be done from the existing DN500 pipeline connected to the Gongoni 

tank. However, the ground elevation at the tank site is only 25 m asl. From 

hydraulic analysis, it was found that the 2,500m3 tank must be at least quarter-

full for water to flow to Marereni at acceptable pressures.  

Offtake option 2 

Offtake is done directly from the DN400 Kakuyuni-Gongoni pipeline at Gongoni 

Centre before it reaches Gongoni Tank. This gives a total dynamic head (TDH) 

of over 30m and a static pressure of over 120m. A PRV is therefore required after 
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the offtake point to ensure water flows to Marereni at acceptable operational 

pressures of 10m to 70m as recommended by the MOWI Practice Manual (2005).  

This offtake option can enhance water supply reliability to Fundissa and 

Marereni. It also enhances water supply reliability for Gongoni by having the 

existing 2,500 m3 tank dedicated for the exclusive supply of Gongoni.  

Offtake option 3 

Offtake to be done from a proposed 48m3 10m High-Level Tank (HLT) to be 

located near the 2,500m3 Gongoni tank. This proposed HLT is to be supplied with 

water from the existing ground level tank through solar pumping. This would give 

a static head of 36 m and ensure water flows to Marereni at acceptable 

operational pressures of a minimum of 10m as recommended by the MOWI 

Practice Manual (2005). However, additional operational and maintenance costs 

due to pumping would have to be incurred. 

The stakeholders selected option 2 for the development of the Final designs 

1.5 Structure of this Report 

This Final Draft Design Report consists of seven sections and the appendices, 

described in brief as follows:  

Chapter 1- Introduction 

This chapter presents the project rationale, objectives, and scope of services. The 

reviews of the previous studies related to this assignment are also discussed.  

Chapter 2 - Background Information  

This chapter presents the general background information of the project area 

incorporating the physio-climatic conditions. It defines the project area boundaries and 

reviews the existing water supply services in the project area.   

Chapter 3 - Design Criteria  

This chapter presents the design references and the adopted design criteria. The 

design period is discussed  

Chapter 4 - Population Projection and Water Demand 

This chapter discusses the population in the project area and its projection over the 

design period. The associated water demand and the basis of its derivation are also 

presented in this chapter. 

Chapter 5 - Design of The Distribution System 

In this chapter, the details of the design of the distribution system are presented and 

which incorporate the pipe sizing, network layout, and pumping facilities  

Chapter 6 - Cost Estimates 

The project costs are presented in this chapter  

7. REFERENCES 

8. APPENDIX 
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Appendix A: Photos 

Appendix B: Population Projection and Water Demand  

Appendix C: Pipeline Hydraulic Modelling  

Appendix D: Bill of Quantities  

 

Volume 2:  Book of drawings 
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2. BACKGROUND INFORMATION 

2.1 General Location 

The proposed project is located in Magarini Sub-County of Kilifi County. Kilifi County 

is one of the six counties in the Coast region. It is situated in the southeast of the Coast 

region. It lies between latitudes 2°18’ and 4°2' south of the equator and longitudes 

39°5' and 40°15’ east. The County borders Tana River County to the North, Taita-

Taveta County to the West, Kwale County to the South-West, Mombasa County to the 

South, and the Indian Ocean to the East. 

 

 
Figure 2.1: Project Location Map  
(Source: Kilifi County CIDP 2018-2022) 

2.2 Topography 

Kilifi County has four major topographical features. The first one is a narrow belt, which 

forms the coastal plain, varying in width from 3 km to 20 km. The coastal plain lies 

below 30 m asl, with a few prominent peaks on the western boundary, including hills 

like Mwembetungu. Across this plain run several creeks resulting in the natural 

creation of marine swamps. These swamps are endowed with mangrove forests and 

present good conditions for the potential growth of the marine culture.  

To the west of the coastal plain lies the Foot Plateau characterized by slightly 

undulating terrain. The plateau falls between 60 m asl and 150 m asl, and slopes 

towards the sea. Several dry watercourses traverse the surface with underlying 

Jurassic sediments consisting of shells, sandstones and clays. In this zone, grassland 

and stunted vegetation prevail. 

The coastal range falls beyond the Foot Plateau and has a distinct low range of 

sandstone hills, ranging between 150 m asl and 500 m asl. These hills include Simba, 
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Kiwava and Mwangea. The Nyika Plateau, which occupies about two-thirds of the 

area, rises from 100 masl to 340 masl and occupies the lower-lying ground along the 

western side. The plateau has less population than the hills, with a thin vegetation 

cover, shallow depressions and gently undulating terrain. This is an arid and semi-arid 

zone, which is suitable for ranching. 

2.3 Drainage 

The project area falls within the Athi Catchment. The Athi Catchment is bounded by 

the Athi, Galana and Sabaki rivers to the north and the Kenya–Tanzania border to the 

south. It covers the counties of Kwale, Mombasa, Kilifi and Taita Taveta.  

The drainage pattern for Kilifi County is formed by seasonal rivers, which drain into the 

Indian Ocean through the various creeks along the coastline. The main rivers and 

streams are Nzovuni, Rare, Goshi and Wimbi. 

There are two major physical features – the Indian Ocean and the Sabaki River. The 

Indian Ocean is a major feature in the county, bordering the county on the east. The 

coastline is 155 km, extending from Mida Creek in the south to Ungwana in the north. 

The Sabaki River flows through the area in an easterly direction and is the source of 

water for Malindi/Watamu, Kilifi and Mombasa. It enters the area at Chakama and 

flows for a distance of 150 km up to its estuary. The river supports human settlement, 

as it provides water for both humans and livestock, and also supports freshwater 

fisheries.  

2.4 Geology and Soils 

The soils in the project area include sedimentary types, such as consolidated sand, 

silts, clays and limestone. Most of the soil formations along the coast are of coral origin. 

The sediments found in the project area were deposited throughout three geological 

eras Jurassic, Tertiary, and the Quaternary. Each of these units has several 

formations. 

2.5 Climatic Conditions 

The pattern of rainfall in the project area is bimodal. The long rains fall from April to 

June, with a peak in May. The county receives an average annual rainfall ranging from 

300mm in the hinterland to 1,300mm at the coastal belt. The average annual rainfall 

at the coastal belt ranges between 900mm and 1100mm with a notable decrease in 

intensity to the hinterland. The north of the coastal strip along the Arabuko Sokoke 

Forest is one of the areas that receive the highest rainfall. The annual temperatures 

experienced in the project area range between 21oC and 30oC in the Coastal belt, 

and between 30oC and 34oC in the hinterland. 

2.6 Transport  

Kilifi County has a road network of 101,000 km (out of which one (1) road is Class A 

Bitumen Trunk Road of 115.4Kms, one (1) Class A7 Bitumen National Road of 168.6 

Kms, five (5) roads Class C Bitumen Primary Roads of 219.3 Kms, Class D gravel 

Secondary Roads and E earthen minor roads 3000Kms and the rest unclassified. 
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The county has about 40km of a rail network, which is part of the Mombasa-Kisumu 

railway stretch that passes through the county between Mazeras and Samburu. There 

is one station in Mariakani. 

The County also has a total of five jetties located at Mtwapa, Kilifi, Ngomeni, Malindi 

and Takaungu. Takaungu has excellent natural harbour conditions and adequate land 

for the development of either a fishing port or a feeder port to the port of Lamu. 

2.7 Economic Activities  

The main economic activities in Kilifi County include agriculture, tourism and fishing. 

Major crops that are grown for subsistence purposes include maize, cassava, green 

grams, cowpeas, rice and bananas. Horticultural crops play a vital role in terms of 

improving the socio-economic welfare of the communities in the County. Cashewnut, 

coconut and mangoes are the major horticultural crops grown in the county. Other 

horticultural crops grown are pineapples, lemons, passion fruits, lime, pawpaw, 

watermelons and vegetables.  

2.8 Water Supply and Sanitation 

The main Water Service Provider (WSP) in the project area is the Malindi Water and 

Sewerage Company (MAWASCO). According to Kilifi County CIDP (2018-2022), 

access to water supply and basic sanitation facilities remains a formidable challenge 

across the county. The county toilet coverage is estimated at 67% while only 30% of 

households have handwashing facilities. A significant proportion of the population in 

the county has no access to basic sanitation facilities, posing serious public health 

implications. More importantly, the proportion of households with access to sanitation 

facilities varies between major urban centres and peri-urban areas and the 

concentration of these facilities tends to decline towards the rural areas within the 

county. 

The main source of water in rural areas are water pans, boreholes and shallow wells, 

with 19.1% of the population in the county depending directly on water pans and earth 

dams for their water needs. The surface water sources are mostly unprotected and 

hence prone to contamination. The average walking distance to the nearest water point 

is estimated at 3.5km. Over pumping of groundwater is common leading to saltwater 

intrusion from the ocean. 

To improve bulk water supply to the project area of Gongoni in Magarini Sub-County, 

CWWDA has laid a 36.36Km DN400mm pipeline from the 1,250m3 tank at Kakuyuni 

to Gongoni tank (2,500m3). The project area of Gongoni, Fundissa and Marereni is 

however still largely unserved by piped water due to lack of distribution pipelines from 

Gongoni Tank. 

2.9 Proposed water supply interventions 

The proposed Gongoni - Marereni water pipeline extension, which is planned for 

implementation by Malindi Water and Sewerage Company (MAWASCO), is intended 

to provide access to water supply and sanitation services to the residents of Gongoni, 

Fundissa, Marereni and its environs. Figure 2-2 shows a layout map of the proposed 

pipeline.  
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CWWDA has also initiated a new project for the construction of a second pipeline 

(DN800) from Baricho Water Works to Kakuyuni, and the second tank in Kakuyuni to 

enhance water supply reliability in the project area.  

 

 
Figure 2.2: Proposed Gongoni-Marereni Water Supply  
(Source: MAWASCO) 

 

According to MAWASCO, the project is planned to involve the following:  

• Laying of 11km DN200 pipeline in Phase 1 and another 11km DN200 pipeline 

in Phase 2 

• Construction of 2 water kiosks in Phase 1 and 3 water kiosks in Phase 2 

• Installation of 50 consumer meters in Phase 1 and 150 consumer meters in 

Phase 2 
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3. DESIGN CRITERIA  

3.1 Design References  

The design of the Water supply system shall be carried out based on the following 

design Codes and Standards: 

a) Ministry of Water and Irrigation – Practice Manual for Water Supply Services in 

Kenya, 2006- This is the main reference document  

b) BS 5911: Part 100:1988 – Specification for Unreinforced and Reinforced Pipes 

and Fittings with Flexible Joints 

c) KS ISO 1452-2:2009 -Plastics piping systems for water supply and for buried 

and above-ground drainage and sewerage under pressure Un-plasticized 

polyvinyl chloride) (PVC-U) Parts 1-4 

d) BS ISO4427-2007and KS-06-478 and KS-06-478, HDPE Part-I&2 

e) BS EN 10244/BS 3601.Steel fittings. The working pressures and wall 

thicknesses shall conform to ISO 559 series B. The flanges shall conform to 

EN 1092-2 

f) BS 8110 and 8009 for the design of reinforced concrete structures  

g) KS 06-217 – Specification for uPVC Pipes for water supply 

h) MOPW&H Manual for Civil Works Details – 1983 

i) Other internationally accepted codes and manuals acceptable to the client  

The above references are to be used in a complementary manner. The detailed 

designs will be prepared in sufficient detail to permit computation of the Engineer’s 

Estimate and procurement of the works. 

3.2 Outline of Key Design Criteria   

General  

The outline presented below is extracted from the Ministry of Water and Irrigation – 

Practice Manual for Water Supply Services in Kenya, 2006- and shall be the main 

components used in the design process. 

 

Gravity flow in pipes will be encouraged as much as possible. The Hazen-Williams 

formula was used for network analysis with the following friction factors (C-values): 

and following the pipe manufacturers’ recommendations. 

• New uPVC and HDPE pipes 145 

• Epoxy coated steel pipes - 140 

• New G.I pipes  - 130 

• Existing pipes  - 120 

These factors include normal friction losses in bends and fittings along the pipelines. 

The Hazen Williams formula is selected for its widespread use in the design of water 

networks, simplicity to use and relative accuracy. 
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There should be no individual connections to any transmission line from pumping 

mains. Non-compliance with this policy results in unsteady flow and pressure 

conditions, which reduces the efficiency and the working life of the pumps. 

Connections to the main gravity trunk mains are also to be discouraged unless such 

connections are already planned for. 

 

Thrust blocks shall be provided at bends and appropriate protection surrounds 

provided at road crossings. Washouts and air valves shall be placed at all low points 

and peaks on the primary and secondary distribution pipelines respectively. Line 

valves shall be placed at selected points on the primary and secondary mains. 

 

As per the recommendations of the design manual, no peak factor shall be applied to 

the water demand unless directly referred. 

 

Pipeline routes will be along river valleys, access roads and existing public roads, as 

far as practically possible, to avoid the issue of compensation when pipeline way-leave 

is acquired through private lands. 

 

Treated Water pumping (Rising) Main 

These should transmit water from the pumping station to the storage system from 

where water is distributed through gravity systems. This would ensure that minimum 

pressure in the distribution system is maintained at about 10m. 

 

For pumping mains, it is recommended that flow velocities remain in the range of 0.6 

to 2.0 m/s although in exceptional conditions this can be in the range of 0.2 –2.5m/s. 

The available head between terminals (such as treatment and reservoirs) shall govern 

the head loss. 

 

The treated water rising main shall be designed using an economic analysis where the 

optimum size is determined by comparing the cost of pumping (which reduces with 

increasing pipe size) and the cost of the pipe (which increases with increasing pipe 

size).  

 

Water would be delivered to a storage tank rather than direct supply to houses. It is 

preferable that as much as possible, the dynamic head loss is limited to 5 meters per 

kilometre. 

 

Surge suppression equipment shall be provided at the downstream end of the pipe to 

protect the pipe and the pump from pressure surges where applicable.  

 

Tanks 

Where these are in steel, shall be designed and installed as per manufactures codes 

and as approved by the Engineer.  

Where they are in concrete or Masonry the same shall be designed to the appropriate 

and acceptable concrete design codes acceptable in Kenya by the EBK e.g., BS 8110 

and BS 8009 or approved equivalent EN codes for Concrete works.  

 

Treated Water Pumping Station 



Consultancy Services for Survey, Design and Development of Tender 
Documents for Gongoni- Marereni Water Project in Kilifi County 

Final Detailed Design Report 
November 2021 

 

14 

Where pumps are installed, the pumps will be designed for 24 or 12-hour continuous 

operations to deliver 100% of the average daily water demand. 

 

As far as practically possible, the level of the pump inlet will be designed to ensure 

positive suction. Stand-by unit(s) shall be provided with either one third or half the 

capacity of the duty pumps (i.e. 33% or 50% stand-by) depending on the number of 

pumping units selected. 

To estimate the total dynamic head, the following will be considered: 

• static head  

• frictional losses in the pipeline 

• minimum residual head at the highest discharge point 

 

An allowance for water hammer pressure at full flow will also be made. Since large-

diameter steel pipes have a significant effect on total cost, the highest pumping range 

should be economically justified. The pumps should be wherever possible, 

automatically controlled. 

 

Gravity Mains 

For gravity water mains it is recommended that flow velocities remain in the range of 

0.6 to 1.2 m/s although in exceptional conditions this can be in the range of 0.2 –

1.5m/s.  

 

If there are no plans to provide electrically operated valves, the risk of instant closure 

of the valves is low. Thus, the velocity in the main can be allowed as high as 3 m/s. 

The available head between terminals (such as treatment and reservoirs) shall govern 

the head loss. 

 

Pipe material 

The material of the pipe shall be considered depending on ground conditions, 

availability in the local market, understanding of the pipe characteristics, costs, function 

and it's understanding/use by local professionals and craftspeople amongst other 

reasons. Typically, it is expected that Galvanized Iron, epoxy-coated steel, uPVC and 

HDPE pipe materials will be considered for various sections. 

 

Steel pipes may be used in areas of high hydraulic pressures arising out of a difference 

in elevations. The use of break-pressure tanks or PRV along the pipeline routes may 

be necessary to handle high-pressure regimes within the pipeline. 

 

Distribution Network/Branch lines  

The pipeline shall be designed to follow existing roads and other rights-of-way as 

recommended by the Practice manual; no peak factor is applied to the derived per 

capita consumptions used in developing the nodal demands as the per capita rates 

provided in the manual are deemed to have considered the daily variations. 

 

The pipeline shall be sized to deliver the total daily demand at the various nodes and 

to maintain a minimum residual pressure of 1bar (10m water head) as recommended 

by the Practice Manual for Water Supply Services in Kenya except for a few areas. 
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The maximum pressure (as very high pressures lead to high leakages) has been 

limited to 70m.  

 

Storage Tanks 

Storage tanks will be sized for ½ day storage as guided by the Practice Manual for 

Water Supply Services in Kenya. If found not necessary for storage purposes, the 

tanks will be sized to provide storage required to even out fluctuations in demand and 

supply and emergency storage when there is a breakdown in pumping equipment or 

power outage. They will also act as balancing tanks to reduce peak flows in the rising 

main and as a discharge point for the pumping systems proposed. Consideration will 

be made for household-level storage for purposes of the economy of sizing the storage 

tanks. 

As far as possible, storage tanks will be located at positions within the system where 

further pumping will not be necessary to reach the farthest intended target consumer 

in its area of reach. 

3.3 Design period  

The design period has been set at 20 years in conformity with the Ministry of Water 

Design Manual Guidelines for the planning of waterworks. 

The following key timelines are adopted  

• Base year: 2021 

• Initial year: 2022  

• Future year: 2032  

• Ultimate year: 2042 

3.4 Survey and survey benchmarks  

An engineering survey was conducted for the site during the initial feasibility and 

detailed design for phase I and phase II works. The topographical survey data was 

picked at 20-meter intervals along with the extent of the proposed pipeline route. Data 

processing was done in CAD to generate the contours and layout profiles in the 

required scales for printing. 

The survey team set out on the survey by picking XYZ data along the respective 

proposed pipeline routes. Eight benchmarks were placed strategically to facilitate 

subsequent setting out in construction and maintenance phases. Proposed tank and 

water kiosk sites were surveyed and survey benchmarks were constructed and 

surveyed at the proposed sites. 

Real-Time Kinematic (RTK) base-rover GNSS system for centimetre positioning 

accuracy was used for the topographic survey. The system uses satellite positioning 

technology and applies differential GPS (DGPS) positioning techniques to achieve the 

required precision. With this method, GPS positioning corrections are broadcasted 

real-time from a control base geodetic GPS to a roving geodetic GPS. 

 

 

Data processing 
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The collected XYZ data was imported from the rover device and stored in excel CSV 

(comma delimited) format for use in AutoCAD software to generate contours to show 

the general flow of the topography where the pipeline is to be constructed. 

Results 

The resulting data is in UTM coordinate system Zone 36 south based on the Arc1960 

datum and heights reduced to mean sea level by geoid undulation computations. 

Equipment used  

• Topcon DGPS 

• Leica DGPS 

• Handheld GPS 

• Leica Geo office software. 

• Camera 
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4. POPULATION PROJECTION AND WATER DEMAND 

4.1 Population projection 

4.1.1 Design horizon  

The initial design year for the water supply design has been set to be 2022 with 2021 

being the base year while the design period for the works has been set at 20 years. 

Hence 2032 is the future year and 2042 the ultimate year. 

4.1.2 Population  

The project area comprises the sub-locations of Gongoni, Fundissa and Marereni. 

Figure 4.1 shows the proposed pipeline route and the administrative boundaries (Sub-

locations) used to establish the population in the project area. The population growth 

rate based on the 2009 and 2019 KNBS census data of 2009 is 2.2%, which is adopted 

in this design.  

 

Figure 4.1: Sub-locations in the project area 

 

The year 2019 population figures have been obtained from the Kenya National Bureau 

of Statistics (KNBS) Census Report. Table refers. Table 4.1 shows the distribution of 
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population and population density of the project area by Sub-locations based on KNBS 

(2019) census data.  

Table 4.1: Distribution of population by Sub-locations 

Sub-Location 
Population (2019 
Census) 

Area of sub-
location (km2) 

Population Density 

Gongoni 21,200** 70.7** 300** 

Fundi Issa 11,186  130.1 86 

Marereni 28,107  256.6 110 

TOTAL 60,493   

**It is noted that a very small part of the Gongoni area shall be impacted by this project since a 
larger part is already covered with water supply.  

 

4.1.3 Population projection 

The population figures per sub-location have been projected to the future and ultimate 

year at a 2.2 % growth rate. 

The proportion of the population to be served was identified by considering supply to 

30% of the population. This was found to correspond to a supply extent that adopts a 

maximum walking distance for 90% of the water users to be 3.0km. Table 4.2 refers.  

Table 4.2: Population projection by Sub-location 

Sub-Location 
Census year 
(2019) 

Initial year 
(2022) 

Future year 
(2032) 

Ultimate year 
(2042) 

Gongoni 21,200 6,360  6,789  8,440  

Fundi Issa 11,186 3,356  3,582  4,453  

Marereni 28,107 8,432  9,001  11,189  

Total 60,493 19,372  24,082  29,936  

 

Water supply will be mainly through water kiosks. The project area, as shown in Fig 

4.1, has been divided into zones, depending on the commanding water kiosk area of 

influence. Water kiosks will be located at predetermined chainages along the proposed 

pipeline. The resulting population for each water kiosk is determined using the product 

of area and the projected population density for applicable sub-location obtained from 

Table 4.3. 

Table 4.3: Projected population densities 

Sub-Location 
Initial year (2022) 
population density  

Future year (2032) 
population Density  

Ultimate year (2042) 
population Density  

Gongoni 320.09  397.90  494.64  

Fundi Issa 91.78  114.09  141.83  

Marereni 116.93  145.35  180.69  

4.2 Domestic water demand  

Reference is made to Chapter 2 of the Ministry of Water and Irrigation (MWI) Practice 

Manual for Water Supply Services in Kenya, 2006. The project area is mainly classified 

as a rural area of medium potential since it receives an annual rainfall of between 
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500mm and 1000mm. All the sub-locations within the project area are predominantly 

rural areas, except for Gongoni and Marereni shopping centers. 

4.2.1 Service levels  

Consumers will be served by the supply either by individual connections or via water 

kiosks. These modes of delivery are defined as Individual Connection (IC) or non-

individual connection (NC) respectively.  

For the case of the project area being in a rural area, this is interpreted as 90% of the 

population accessing water through water kiosks of outdoor yard taps in the initial year. 

This reduces to 80% after 10 years and 60% after 20 years as shown in Table 4.4 

Table 4.4: Proportions of (IC) and (NC) 

Rural Areas IC% NC% 

 Initial Future Ultimate Initial Future Ultimate 

High potential 20 40 80 80 60 20 

Medium potential 10 20 40 90 80 60 

Low potential 5 10 20 95 90 80 

Source: MWI Practice Manual for Water Supply Services in Kenya, 2006 

4.2.2 Per capita consumption  

As per the recommendations of the MOWI Practice Manual for Water Supply Services 

in Kenya (2005), a per capita demand of 50 l/c/d, 20 l/c/d for individually connected 

(IC) households and non-connected (NC) households respectively has been adopted.  

The non-connected households draw their water from communal and public taps such 

as water kiosks or yard taps. 

Table 4.5: Adopted per capita demand for IC and NC 

 
Individual Connections 

(IC) (l/c/day) 
Non-individual 

Connections (NC) (l/c/day) 

MWI Practice Manual 2006) 50 20 

Source: MWI Practice Manual for Water Supply Services in Kenya, 2006. 

4.2.3 Determination of Water Demand 

To obtain the water demand for the project area within each sub-location, the following 

process was undertaken: 

a) Using the population figures established in Tables 4.2, the Sub-location 

population are split up and assigned per connection type (i.e. individually 

connected (IC) households and non-individually connected (NC) households) 

using the factor for each category and expressed as a percentage (%) of the 

total population for the area being considered.  

b) This factored population was then multiplied by the adopted corresponding per 

capita consumption  
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c) The resulting water demand was determined for the project area in each Sub-

location are presented in Table 4.6. 

 

Table 4.6: Domestic water demand projections 

  Base year (2022) Future year (2032) Ultimate year (2042) 

Sub-Location IC (10%) NC (90%) IC (20%) NC (80%) IC (40%) NC (60%) 

Gongoni 33.95  91.65  104.91  125.90  209.83  94.42  

Fundi Issa 17.91  48.36  55.36  66.43  110.71  49.82  

Marereni 45.00  121.51  139.09  166.91  278.19  125.18  

Total (m3/day) 358.39 658.60 868.15 

Detailed workings of the above are presented in Appendix B. The total ultimate year 

domestic water demand in the entire project area is 868.15m3/day in the year 2042.  

4.2.3.1 Nodal demands 

To obtain the nodal water demands for the project area within each sub-location, the 

following process was undertaken: 

• Using the nodal population figures established in Tables 4.2, the population 

assigned to each water point is further split up and assigned per residential 

category (IC and NC) using factors for each category from Table 4.4. 

• This factored population was then multiplied by the corresponding per capita 

consumption for the corresponding category derived from Table 4.5  

• The resulting water demand was determined for water point per income category 

is determined. 

• From the above, the tally per water point for all categories is obtained. The total 

water demand for the area in consideration is the sum of (c) above.  

The total domestic water demands for each sub-location is distributed between the 

proposed water kiosks using the influence areas and projected ultimate population 

densities as shown in Table 4.7 below. The project area will be divided into water 

supply zones with each zone defined as the area of influence of a supplying water 

Kiosk within a 2 km radius. 

The total ultimate year domestic water demand is 868.15 m3/day. The MAWASCO 

preliminary design estimated a water demand was 2,137m3/day. This was based on a 

projected population of 60,718 in the year 2040. 

Table 4.7: Distribution of nodal water demands 

Supply Node/Water Kiosk  Sub-location  
Year 2032 demand 
(m3/d) 

Year 2042 demand 
(m3/d) 

Water Kiosk 1 (WK1) Gongoni 0.00 0 

WK2 Gongoni 0.00 0 

WK3 Fundissa 2.26 54 

Existing WK  Fundissa 2.26 54 
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Supply Node/Water Kiosk  Sub-location  
Year 2032 demand 
(m3/d) 

Year 2042 demand 
(m3/d) 

WK4 Fundissa 2.26 54 

WK5 Marereni 8.50 202 

WK6  Marereni 8.50 202 

TOTAL   427.79 563.9 

4.3 Other Water Demands  

4.3.1.1 Educational institutions  

There are currently 12 schools and 2 Colleges within the project area distributed as 

shown in Table 4.9.  

Table 4.8: Number of schools by sub-location 

School by Category  Gongoni   Fundissa Marereni 

Primary Schools (Day school)  4 1 3 

Secondary Schools  2 1 1 

Colleges 1 - 1 

The school-going population and the associated water demand was assumed to be 

already taken into account in the projections for the general population since the 

schools are majorly day schools. 

4.3.1.2 Livestock demand 

Livestock population data is obtained from KNBS  2019 Census (Volume IV).  

Conversion factors recommended by the MOWI Practice Manual for Water Supply 

Services in Kenya (2005) (see Table 4.10) are used to convert the various livestock 

category figures into Livestock Units (L.U). The total livestock water demand for the 

project area is estimated at 97 m3/d as shown in Table 4.11. 

Table 4.9: Livestock units conversion factors 

Livestock category Equivalent to 

1 Grade cow 1 Livestock Unit (L.U) 

3 Indigenous cows 1 Livestock Unit (L.U) 

15 sheep or goats 1 Livestock Unit (L.U) 

5 donkeys 1 Livestock Unit (L.U) 

2 camels 1 Livestock Unit (L.U) 

Source: MOWI Practice Manual for Water Supply Services in Kenya (2005) 

Table 4.10: Livestock water demand 

Livestock category Population (2019) 
Conversion 
factor 

Livestock Units 
(L.U) 

Exotic Dairy cattle 2,281  1  2,281.0 

Exotic beef 1,414  1  1,414.0  

Indigenous cattle 39,811  0.33 13,137.6  
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Sheep 9,451  0.067 630.1  

Goats 114,274  0.067 7,618.3  

Donkeys 1,220  1 1,220.0  

Camels 102  0.5 51.0  

Total     26,352.0  

Proportion in project area  386.7km2 / 5,229km2 = 7.4% 

L.U in Project area     1,948.81  

Per-capita demand (l/d)     50 

Total water demand 
(m3/d) 

    97.44  

4.3.1.3 Health facilities 

There are four identified health facilities in the project area: Gongoni Health Centre, 

Fundissa Dispensary, Marereni Dispensary and Mtoroni Dispensary. The health sector 

demand is guided by the MWI practice manual that provides that one health centre 

and 2No dispensaries will serve a 35-40,000 population. 

 It further provides for 0.8 beds per 1000 persons. Based on the projected population 

in the project area, the demand has been determined and is presented in table 4-12. 

Table 4.11: Demand arising from healthcare Institutions 

  
Unit 
consumption 
(l/d) 

Requirements based on 
population  

Water Demand (l/day) 

`   2022 2032 2042 2022 2032 2042 

Population    64,574 80,272 99,787       

Health center  5000 2 2 3 10,000 10,000 15,000 

Dispensary  5000 4 4 6 20,000 20,000 30,000 

No of Beds  50 51 64 80 2,550 3,200 4,000 

TOTAL          32,550 33,200 49,000 

These totals are used to determine the aggregate water demand in the project area.  

4.3.2 Industrial demand  

There are 6 salt processing plants in the project area as shown in Table 4.13. 

Table 4.12: Industries in the project area 

 Gongoni Fundissa Marereni 

Salt Industries    4 2 - 

 

Adopting a rate of 20 m3 per industry as provided in the MOWI Practice Manual, the 

total industrial water demand is 120 m3/day. 

4.3.3 Commercial demand 
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Commercial category consumers in the project area include hotels, shopping centres 

and other general businesses found mostly along the Highway. These are generally 

distributed in the supply zones as follows. 

Table 4.13: Number of existing Hotels in the project area 

 Gongoni Fundissa Marereni 

Hotels    2 4 1 

 

Arising from the identified businesses and using the relevant guide from the practice 

manual, the water demand is established as follows. 

Table 4.14: Water Demand from commercial consumption 

 

Total No. 

(2018)* 

Unit 

consumption(l/d) 

Water Demand (l/day) 

2019 2029** 2039** 

Hotels & Restaurants 500*** 50 25,000 25,000 25,000 

Administrative offices 500* 4 2,000 3,000 4,000 

Total Commercial    42,000 47,000 52,000 

*estimated, ** projections are assumed, ****assumed 7 hotels each with 67 rooms. A higher 
number of units has been taken and a lower per capita as hotels and restaurants have been 
combined  
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4.4 Total water demand 

The aggregate domestic water demand in the project area is 866.5m3/day in the year 

2042 as shown in Table 4.15. The water demand is rounded off to the nearest 1m3.  

Table 4.15: Total water demand 

Demand category in m3/day Ultimate (2042) 

Domestic  563.9 

Institutional  33.2 

Industrial  120 

Commercial 52 

Livestock  97.4 

Total (m3/d) 866.5 
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5. DESIGN OF THE DISTRIBUTION SYSTEM  

The distribution system design has considered the projected water obtained from 

Chapter 5. Recent satellite image and Google satellite image was also used to identify 

the currently settled areas and also to predict growth patterns and identify areas of 

current dense settlement in need of additional pipework extensions. 

5.1 Adopted Criteria for Design  

The key reference document for design is the Ministry of Water and Irrigation – Practice 

Manual for Water Supply Services in Kenya, 2006 and as summarized under Chapter 

3 of this report.  

The pipeline is designed to follow existing roads and other rights-of-way as much as 

practically possible. As recommended by the Practice manual, no peak factor has been 

applied to the derived per capita consumptions used in developing the nodal demands. 

The pipeline has been sized to deliver the total daily demand at the various nodes and 

to maintain a minimum residual pressure of 1bar (10m water head) as recommended 

by the Practice Manual for Water Supply Services in Kenya. The maximum pressure 

(as very high pressures lead to high leakages) has been limited to 70m.  

Washouts and air valves are placed at all low points and peaks on the primary and 

secondary distribution pipelines respectively. Line valves are placed at selected points 

on the primary and secondary mains. Fire hydrants are also located at selected 

positions in the system to facilitate regular flushing of pipelines and aid in the extraction 

of water for firefighting purposes. This being mainly a primary network design, DN 150 

has been taken to be the minimum pipe size.  

5.2 Wayleaves  

The pipe route alignment has followed the existing roads as far as practically possible. 

This was facilitated by the use of the acquired cadastral maps for the project area 

acquired for this purpose. Cadastral maps are useful in the process of the identification 

of properties for application for new connections or identifying old connections, which 

require upgrading. 

5.3 Pipe material in Distribution network 

This being a distribution main, HDPE pipes are proposed due to their lightweight and 

low cost, good hydraulic performance (low frictional resistance to flow) and corrosion 

resistance. For road crossings and pipes to be laid on steep slopes as well as above 

ground, steel pipes are proposed.  

5.4 Hydraulic Analysis of the Distribution Network 

Spreadsheet network analysis  

The principal components of the conveyance pipeline comprise of pipeline that 

conveys water from the springs and that which collects and channels water to the 

treatment plant. The minimum diameter of these pipelines has been determined from 

hydraulic analysis.  
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The conveyance pipeline was designed to discharge the full flow from the spring 

sources. The following were considered while checking and reviewing the designed 

distribution network. 

• The operating pressure is maintained at ten bars (100 m high column of water) 

as high-pressures results in high Unaccounted for Water (UFW) due to 

leakages; 

• The conveyance pipeline routes have been designed to follow, as much as 

possible, the existing roads. 

The hydraulic design has been carried out using a pipeline design spreadsheet model 

incorporating the Continuity Equation and Hazen William Equation. The spreadsheet 

is used to simulate hydraulic behaviour within a pressurized pipe system. 

5.4.1 Nodal Demands 

It is proposed that the water supply system be based on water kiosks. The Nodal 

demands have been computed by splitting the distribution areas into sub-areas based 

on the influence areas of water kiosks. The typical unit consumption has therefore been 

calculated based on population, institutional and commercial activities of the area. The 

following procedure was used in the determination of nodal demand:  

• Using the population figures established in chapter 5 Tables, the sub-location 

population split up and assigned per connection type (i.e., IC and NC) using an 

assumed factor for each category and expressed as a percentage (%) of the total 

population for the area being considered This factored population was then 

multiplied by the corresponding per capita consumption as guided by the Kenyan 

Design Manual. 

• The resulting water demand was determined for the project area in each Sub-

location. 

• The zones have been divided into sub-zones and within each sub-zone a node 

created on the simulated distribution to represent key supply abstraction points. 

• Each node is assigned a demand based on the ultimate water demand computed. 

• The service area for each node is determined by allocating a fraction of the sub-

zone demand by area such that the tally of all the nodes in a sub-zone are equal to 

the zonal demand. The sub–zone area of influence is computed by using the Google 

maps image to allocate /predict growth areas of influence for each node. The area, 

taken as a percentage of the total sub-zone area is then computed as a factor of 

the sub-zone demand in m3/day. The output is then allocated to the node in 

reference 

• A tally of the water demand per zone/sub-location is presented in Tables 5.1 and 

5.2. 

The pipe lengths and elevations have been obtained from the contoured drawings 

included in the Annexes. The ultimate demands were apportioned to various nodes 

within the project area and network analysis was carried out using spreadsheet 

analysis models for sizing of the pipelines. 

 

The results for the nodal demands are presented in table 5-1. 

Table 5.1: Nodal water demand 
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Water Kiosk  Sub-location  Year 2042 demand (m3/d) 

Proposed water kiosk 1 Gongoni 65 

Proposed water kiosk 2 Gongoni 65 

Proposed water kiosk 3 Fundissa 83 

Existing wk Fundissa 83 

Proposed water kiosk 4 Fundissa 83 

Proposed water kiosk 5 Marereni 227 

Proposed water kiosk 6 Marereni 227 

Total   832.9  

 

The domestic water demand for Gongoni was not included in the final hydraulic 

analysis thus the departure in the cumulative ultimate year demand presented in table 

4-15. 

 

5.4.2 Water source 

There is an existing 2,500m3 ground tank at Gongoni, which is supplied with water from 

Baricho wellfield through a gravity line from the Kakuyuni tank (1,250 m3). The Gongoni 

tank currently serves the Gongoni area through an existing DN 160 distribution 

pipeline.  

According to the design report for the Kakuyuni-Gongoni Pipeline (done by Fichter and 

Wanjohi-Mutonyi in 2015), the total production capacity of the Baricho wellfield was 

90,240 m³/d and the T-works capacity was 96,000 m³/d.  The capacity of Baricho well-

field has however increased to 102,720 after augmentation works done by CWWDA.  

According to the study, the hydraulic capacity of the Baricho-Kakuyuni pipeline and 

pumps was 31,190 m³/d. However, the water demand of the areas to be connected to 

the system after the implementation of the new works was estimated at 47,852 m³/d 

by 2024 and 69,811 m³/d by 2034, which is higher than the existing pipeline capacity.  

The Consultant, therefore, concluded that the existing pumps and the Baricho - 

Kakuyuni pipeline diameter are of insufficient capacity to satisfy the demand for the 

immediate horizon (2024) and recommended that additional pumps and pipeline 

capacities must be installed as soon as possible upstream of the Kakuyuni reservoir.  

CWWDA has advertised a tender (October 2021) for the construction of a second 

pipeline (DN800) from Baricho to Kakuyuni and the second tank in Kakuyuni, which is 

expected to enhance water supply reliability for the project area. We recommend that 

MAWASCO initiates discussions with CWWDA early enough to secure sufficient bulk 

water allocation for the proposed Gongoni-Marereni Water Supply Project. 

5.4.3 Water quality 

Water was sampled on 15th September 2021 at a water kiosk in Gongoni for quality 

testing. The water quality results are shown in Table 5.3. The water is of acceptable 

drinking water standards for the parameters tested. 

Table 5.2: Water quality results 
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Parameter  Unit  
Standards for 
drinking water  

Result 
Comments on 
test results  

pH  6.5 – 8.5 7.79 Acceptable  

Apparent Colour  oH  15 5 Acceptable  

True Colour oH 15 5 Acceptable  

Conductivity µ/S/CM  mg/l  2500 436 Acceptable   

Turbidity  F.T. U 5 0.42 Acceptable  

Calcium Hardness as CaCo3  mg/l 250 60 Acceptable  

Total hardness as CaCo3 mg/l  500 100 Acceptable  

Total alkalinity as CaCo3  mg/l   120 Acceptable  

Carbonate Alkalinity mg/l   0 Acceptable  

Fluorides mg/l 1.5 1.26 Acceptable  

Sulphates mg/l 400 80 Acceptable  

Dissolved Oxygen  p.p.m   6.24 Acceptable  

Nitrates mg/l 10 4.0 Acceptable  

Chlorides mg/l 250 180 Acceptable  

Dissolved Solids mg/l 1500 300 Acceptable 

Suspended Solids mg/l NIL 0 Acceptable 

Total Solids mg/l  1500 300 Acceptable  

 

5.4.4 Proposed Offtake Solution 

The outcome of the draft detailed design presentation was a selection of an offtake for 

the proposed project which is tapping directly from the existing DN400 Kakuyuni-

Gongoni pipeline at Gongoni Centre before it reaches Gongoni Tank.  

This gives a total dynamic head (TDH) at the proposed tapping point is 34.9m while 

the static pressure of 126.2m. A bypass was also proposed at this location to enhance 

water supply reliability to Fundissa and Marereni. Especially when the supply from 

Kakuyuni is unreliable. It also enhances water supply reliability for Gongoni by having 

the existing 2,500 m3 tank dedicated for the exclusive supply of Gongoni.  

5.4.5 MAWASCO proposed pipeline phasing 

The preliminary design done by MAWASCO proposed a 11Km DN200 pipeline (from 

Gongoni to the existing Water Kiosk in Fundissa) for phase 1 and a 10km DN200 

pipeline connecting to a proposed water kiosk in Marereni (near St. Francis of Assissi 

Church) for phase 2. However, from our hydraulic analysis, the proposed DN200 

pipeline is found to be incapable of carrying the ultimate year (2042) design flows. 

5.4.6 Consultant’s Proposed pipeline phasing 

To accommodate the ultimate year design flows, a pipe size of DN250 is required for 

phase I which reduces to DN160 under phase II. Due to budgetary considerations, 

phasing is proposed as shown in Figure 5.1. 
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Figure 5.1: Proposed pipeline phasing 

It is noted that Gongoni is already served by an existing water supply via a DN160 

pipeline from the 2,500m3 Gongoni tank. From hydraulic analysis, the existing pipeline 

is found to be capable of carrying the future year demand for Gongoni. Therefore, it is 

proposed that only Fundissa and Marereni be considered in Phase 1, with the 

construction of a DN250 pipeline from Gongoni offtake to a proposed water kiosk at 

Chainage 12+860. Water demand for domestic use for Gongoni sub-location is 

excluded in the pipeline sizing, however the demand for the other categories including 

the industries, commercial centers, and institutions are included. The phase 1 pipeline 

is sized to carry the ultimate year flows for Fundissa and Marereni sub-locations.  

In phase 2, the DN180 pipeline is to be extended from Chainage 12+860 up to 

Marereni Centre to supply the ultimate year water demands for Fundissa and Marereni. 

Due to the high static heads noted during the hydraulic analysis, a pipe with a pressure 

rating of PN 12.5 was adopted. 

5.4.7 The outcome of network analysis  

The results of network analysis carried out as above are included in Appendix C 

A total of 21 km of new distribution mains are proposed across the phase I and II work. 

The summary of pipes lengths by phase are presented in Table 5.4. 

Table 5.3: Summary of project pipelines by phase: 

 Option 2 (whole service area) 

 
DN250 PN12.5 HDPE Pipeline 
Length (m) 

DN180 PN12.5 HDPE Pipeline 
Length (m) 

Phase 1 11,880  

Phase 2 1,056 8,064 

Total (m) 12,860 8,064 

 

The overall layout and plan of the proposals is shown in Figure 5.2. 
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Figure 5.2: Proposed pipeline layout.  
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6. COST ESTIMATES  

6.1 Cost Estimates 

The preliminary cost estimate for the sewerage project has been derived as described 

hereunder. 

6.1.1 Unit rate analysis 

(a) General  

The project cost estimates have been prepared considering the various items of works 

associated with the project.  

(b) Recent projects unit rates 

A list of work items was prepared by assessing the components of the work. A bill of 

quantities was prepared in accordance with Civil Engineering Standard Method of 

Measurement 3rd Edition (CESMM3).  

All work items as per CESSM 3 categorization were identified and included in the bill 

of quantities considering the extent and scope of the proposed project work  

Unit rates of different work items were obtained from similar recent projects and 

tabulated in the BOQ. The rates were compared and based on the Consultant’s 

experience in similar recent projects; the most realistic rate was adopted for 

comparison with the Consultant’s rates from unit cost build-up described below. 

Due to the confidentiality of the information contained in the documents referred by the 

Consultant in comparing unit rates from recent past projects, the rate analysis tables 

prepared by the Consultant have not been included in this report.  

(c) Unit cost build-up 

The unit cost build-up was undertaken to compare the rates obtained from recently 

implemented similar projects. The process involved obtaining the material base costs 

from the suppliers (ex-factory costs) and subjecting them to the following work cost 

centres to determine the unit rates for particular works items.  

• Transportation costs 

• Excavation costs (including for rock excavations) 

• Laying or installation costs 

• Contractors profits and overheads 

• VAT 

The rates obtained using the above two methodologies were compared and based on 

the Consultant’s experience in similar recent works the rates deemed to be realistic 

were adopted for the final cost estimation. 

6.1.2 Cost estimates for proposed works 

Based on the detailed designs carried out for the project works, a cost estimate has 

been derived for the proposed water supply project. The estimated total construction 

costs as of November 2021 has been estimated as shown in Table 6.1.
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Table 6.1: Preliminary cost estimate for Phase 1 & Phase 2 Works 

  
Preliminary Design 

(MAWASCO) 
Revised design  

Section Description Phase 1 Phase 2 Phase 1 Phase 2 

1 Preliminaries & General (Bill No. 1) 6,465,000  6,105,000   3,550,000.00  3,550,000.00 

2 Pipe work (Bill No. 2) 53,838,230  48,747,360    84,145,156.37 40,334,150.69 

3 New Consumer Connections (Bill No. 3) 1,009,825 2,941,825   1,009,825.00   2,941,825.00  

4 Water Kiosk (Bill No.4) 838,314 838,314   1,257,472.13   1,257,472.13  

Sub-total 89,962,453.50 48,083,447.82 

 Add 5% contingency   4,498,122.67 2,404,172.39 

  Total (Inclusive of VAT) 62,151,369  58,632,499  94,460,576.17 50,487,620.21 

 
The total investment cost of the project is Kshs 144,948,196.38 of which phase I works accounted for Kshs 94,460,576.17 while the 

phase II cost estimate is Kshs 50,487,620.21. Detailed priced BOQ has been prepared as a separate “Engineer’s Cost Estimate”. It 

should be noted that actual costs will be known after the Final Detailed Design. 
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Appendix A: Photos 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
Project inception meeting in Malindi Consultative meeting at MAWASCO offices 

  
Project team during field reconnaissance at Gongoni 2,500m3 Gongoni Tank 

  
Project team during field reconnaissance at Marereni 1,250m3 Kakuyuni Tank 



  
Measuring a proposed river crossing Proposed river crossing 

  

Fundissa Centre Marereni Centre 

  
St Francsis of Assissi church at terminal point Marereni Primary School 

  

 



 

 

 

 

 

 

 

 

 

 

 

Appendix B: Population Projection and Water Demand 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



POPULATION PROJECTION    

Applying a growth rate of 2.2% as per Kilifi CIDP 2018-2022  

     

  Census year Initial year Future year Ultimate year 

Sub-Location 2019 2022 2032 2042 

         

Gongoni 21,200 22,630  28,132  34,971  

Fundi Issa 11,186 11,941  14,844  18,452  

Marereni 28,107 30,003  37,297  46,364  

Total 60,493 64,574 80,272 99,787 

 

Population density 

Sub-Location Population Area(km2) Density 

   2019 2022 2032 2042 

Gongoni 21,200 70.7 300 320.09  397.90  494.64  

Fundi Issa 11,186 130.1 86 91.78  114.09  141.83  

Marereni 28,107 256.6 110 116.93  145.35  180.69  

 

SERVICE LEVEL: Per Capita Water Demand (L/Head/Day) 

   

Individual Connection (IC)   Non-individual Connection (NC) 

50   15 

 

Sub-Location Connection type 
Census year Initial Future Ultimate 

2019 2022 2032 2042 

           

Gongoni 
IC - 10% 20% 40% 

NIC - 90% 80% 60% 

Fundi Issa 
IC - 10% 20% 40% 

NIC - 90% 80% 60% 

Marereni 
IC - 10% 20% 40% 

NIC - 90% 80% 60% 



WATER DEMAND (m3/day) 

Applying 50 l/p/d for IC and 20 l/p/d for NC 

       

  Base year (2022) Future year (2032) Ultimate year (2042) 

Sub-Location IC (10%) NC (90%) IC (20%) 
NC 
(80%) 

IC (40%) NC (60%) 

              

Gongoni  33.95   91.65   104.91   125.90   209.83   94.42  

Fundi Issa  17.91   48.36   55.36   66.43   110.71   49.82  

Marereni  45.00   121.51   139.09   166.91   278.19   125.18  

Total (m3/day) 358 659 868 

30% coverage for all sub-locations 

Nodal demands 

Water Kiosk  Sub-location  
Year 2042 demand 
(m3/d) 

N1 Gongoni -  

Water Kiosk 1 (WK1) Gongoni 65 

WK2 Gongoni 65 

WK3 Fundissa 83 

Existing WK  Fundissa 83 

WK4 Fundissa 83 

WK5 Marereni 227 

WK6  Marereni 227 

TOTAL   832.9  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Appendix C: Pipeline Hydraulic Modelling 

 

 

  



NO. Line Name Phase Pumping  length (m) 
 service 

sublocation 
 area  (m2)  area  (km2) 

 total 
area 

(km2) 

% area 
covered

 population 
density 

 Total 
Population 

(2019) 
      2,019       2,022       2,032       2,042 

1 Vipalo to Mlilo 1 Gravity gongoni 24,961,128.41     24.96            70.70     30% 300.00         21,200.00    6,360     6,789     8,440     10,491   
fundi issa 22,475,065.96     22.48            130.10   30% 86.00           11,186.00    3,356     3,582     4,453     5,536     
marereni 18,934,915.48     18.93            256.60   30% 110.00         28,107.00    8,432     9,001     11,189   13,909   

60,493.00    11,788   12,583   15,642   19,445   

 Served Population 

TOTAL



NC IC

 Domestic 
water 

demand 
(m3/day) 

NC IC

 Domestic 
water 

demand 
(m3/day) 

NC IC
 Domestic 

water demand 
(m3/day) 

1 gongoni          6,360          6,789          8,440       10,491      91.65      33.95        125.60    125.90    104.91        230.81      94.42    209.83                 304.25 
fundi issa          3,356          3,582          4,453          5,536      48.36      17.91          66.27      66.43      55.36        121.78      49.82    110.71                 160.53 
marereni          8,432          9,001       11,189       13,909    121.51      45.00        166.52    166.91    139.09        306.01    125.18    278.19                 403.37 

       358.39        658.60                 868.15 

Notes:
IC - 50l/day
NC - 15l/day
growth rate 2.2%

2022 2032

water demand

2042

         2,032          2,042 

 Served Population 

TOTAL

NO.
service 

sublocation
         2,019          2,022 



Node/Offtake Chainage X-Cordinate Y-Cordinate L C Q D A V HL Vf G.Elev. EL HGL Hp Hs Pipe Class ELStatic Dexcav. Pipe invert

offtake from dn 400 0 626,335 9,664,639 0 140 0.01285 0.2132 0.0357 0.3602 0.0000 0.0066 12.59 34.90 34.90 23.71 115.01 HDPE 126.20 1.4 11.19

Pipe 18 626,328 9,664,656 18 140 0.01285 0.2132 0.0357 0.3602 0.0120 0.0066 13.13 34.89 34.88 23.18 114.50 HDPE 126.20 1.4 11.70

Pipe 18 626,328 9,664,656 0 140 0.01285 0.2132 0.0357 0.3602 0.0003 0.0066 13.14 34.89 34.88 23.17 114.49 HDPE 126.20 1.4 11.71

Pipe 20 626,327 9,664,658 2 140 0.01285 0.2132 0.0357 0.3602 0.0010 0.0066 13.18 34.89 34.88 23.12 114.44 HDPE 126.20 1.4 11.76

Pipe 40 626,326 9,664,678 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.68 34.87 34.87 22.54 113.88 HDPE 126.20 1.4 12.32

Pipe 60 626,325 9,664,698 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.27 34.86 34.85 21.96 113.31 HDPE 126.20 1.4 12.89

Pipe 80 626,324 9,664,718 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.86 34.85 34.84 21.38 112.74 HDPE 126.20 1.4 13.46

Pipe 100 626,323 9,664,738 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.93 34.83 34.83 21.31 112.68 HDPE 126.20 1.4 13.52

Pipe 119 626,321 9,664,757 19 140 0.01285 0.2132 0.0357 0.3602 0.0128 0.0066 14.98 34.82 34.81 21.24 112.62 HDPE 126.20 1.4 13.58

Pipe 120 626,321 9,664,758 1 140 0.01285 0.2132 0.0357 0.3602 0.0005 0.0066 14.96 34.82 34.81 21.25 112.64 HDPE 126.20 1.4 13.56

Pipe 140 626,319 9,664,778 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.54 34.81 34.80 21.62 113.02 HDPE 126.20 1.4 13.18

Pipe 160 626,317 9,664,797 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.19 34.79 34.79 21.99 113.41 HDPE 126.20 1.4 12.79

Pipe 176 626,316 9,664,813 16 140 0.01285 0.2132 0.0357 0.3602 0.0105 0.0066 14.15 34.78 34.78 21.96 113.38 HDPE 126.20 1.3 12.82

Pipe 180 626,315 9,664,817 4 140 0.01285 0.2132 0.0357 0.3602 0.0028 0.0066 14.12 34.78 34.77 21.95 113.37 HDPE 126.20 1.3 12.83

Pipe 200 626,313 9,664,837 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.03 34.77 34.76 21.90 113.34 HDPE 126.20 1.2 12.86

Pipe 220 626,311 9,664,857 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.18 34.75 34.75 21.85 113.30 HDPE 126.20 1.3 12.90

Pipe 240 626,309 9,664,877 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.33 34.74 34.73 21.80 113.27 HDPE 126.20 1.4 12.93

Pipe 260 626,307 9,664,897 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.39 34.73 34.72 21.73 113.21 HDPE 126.20 1.4 12.99

Pipe 280 626,305 9,664,917 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.22 34.71 34.71 21.89 113.39 HDPE 126.20 1.4 12.82

Pipe 282 626,304 9,664,918 2 140 0.01285 0.2132 0.0357 0.3602 0.0012 0.0066 14.17 34.71 34.71 21.93 113.43 HDPE 126.20 1.4 12.77

Pipe 300 626,303 9,664,937 18 140 0.01285 0.2132 0.0357 0.3602 0.0121 0.0066 13.74 34.70 34.69 22.35 113.86 HDPE 126.20 1.4 12.34

Pipe 320 626,301 9,664,956 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.11 34.69 34.68 22.92 114.44 HDPE 126.20 1.4 11.76

Pipe 340 626,299 9,664,976 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.31 34.67 34.67 23.49 115.02 HDPE 126.20 1.1 11.18

Pipe 360 626,297 9,664,996 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.00 34.66 34.65 24.05 115.60 HDPE 126.20 1.4 10.60

Pipe 380 626,295 9,665,016 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.00 34.65 34.64 23.71 115.27 HDPE 126.20 1.1 10.93

Pipe 400 626,293 9,665,036 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.66 34.63 34.63 23.07 114.65 HDPE 126.20 1.1 11.55

Pipe 407 626,293 9,665,043 7 140 0.01285 0.2132 0.0357 0.3602 0.0044 0.0066 12.97 34.63 34.62 22.86 114.44 HDPE 126.20 1.2 11.76

Pipe 420 626,292 9,665,056 13 140 0.01285 0.2132 0.0357 0.3602 0.0089 0.0066 13.62 34.62 34.61 22.44 114.02 HDPE 126.20 1.4 12.18

Pipe 440 626,290 9,665,076 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.26 34.61 34.60 21.80 113.40 HDPE 126.20 1.5 12.80

Pipe 460 626,288 9,665,096 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.83 34.59 34.59 21.16 112.77 HDPE 126.20 1.4 13.43

Pipe 480 626,287 9,665,116 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.48 34.58 34.57 21.56 113.19 HDPE 126.20 1.5 13.01

Pipe 500 626,285 9,665,136 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.00 34.57 34.56 21.96 113.60 HDPE 126.20 1.4 12.60

Pipe 520 626,284 9,665,156 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.00 34.55 34.55 21.90 113.55 HDPE 126.20 1.4 12.65

Pipe 540 626,282 9,665,176 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.10 34.54 34.53 21.84 113.50 HDPE 126.20 1.4 12.70

Pipe 549 626,281 9,665,184 9 140 0.01285 0.2132 0.0357 0.3602 0.0057 0.0066 14.34 34.54 34.53 21.61 113.28 HDPE 126.20 1.4 12.92

Pipe 560 626,281 9,665,196 11 140 0.01285 0.2132 0.0357 0.3602 0.0076 0.0066 14.66 34.53 34.52 21.32 112.99 HDPE 126.20 1.5 13.21

Pipe 580 626,280 9,665,216 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.12 34.51 34.51 20.79 112.49 HDPE 126.20 1.4 13.72

Pipe 600 626,279 9,665,236 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.22 34.50 34.49 20.28 111.98 HDPE 126.20 1.0 14.22

Pipe 620 626,278 9,665,256 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.62 34.49 34.48 19.76 111.48 HDPE 126.20 0.9 14.72

Pipe 640 626,277 9,665,275 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.62 34.47 34.47 19.25 110.98 HDPE 126.20 1.4 15.22

Pipe 660 626,275 9,665,295 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.79 34.46 34.45 19.06 110.81 HDPE 126.20 1.4 15.39

Pipe 680 626,274 9,665,315 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.77 34.45 34.44 20.00 111.75 HDPE 126.20 1.3 14.45

Pipe 700 626,273 9,665,335 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.81 34.43 34.43 20.93 112.70 HDPE 126.20 1.3 13.50

Pipe 707 626,273 9,665,342 7 140 0.01285 0.2132 0.0357 0.3602 0.0047 0.0066 14.51 34.43 34.42 21.26 113.03 HDPE 126.20 1.3 13.17
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Node/Offtake Chainage X-Cordinate Y-Cordinate L C Q D A V HL Vf G.Elev. EL HGL Hp Hs Pipe Class ELStatic Dexcav. Pipe invert

Pipe 720 626,272 9,665,355 13 140 0.01285 0.2132 0.0357 0.3602 0.0086 0.0066 13.95 34.42 34.41 21.86 113.65 HDPE 126.20 1.4 12.55

Pipe 740 626,271 9,665,375 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.33 34.41 34.40 22.39 114.19 HDPE 126.20 1.3 12.01

Pipe 760 626,270 9,665,395 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.86 34.39 34.39 22.93 114.74 HDPE 126.20 1.4 11.46

Pipe 780 626,269 9,665,415 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.90 34.38 34.37 22.76 114.58 HDPE 126.20 1.3 11.62

Pipe 800 626,268 9,665,435 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.18 34.37 34.36 22.59 114.43 HDPE 126.20 1.4 11.78

Pipe 813 626,268 9,665,448 13 140 0.01285 0.2132 0.0357 0.3602 0.0085 0.0066 13.64 34.36 34.35 22.04 113.89 HDPE 126.20 1.3 12.31

Pipe 820 626,267 9,665,455 7 140 0.01285 0.2132 0.0357 0.3602 0.0048 0.0066 13.97 34.35 34.35 21.73 113.59 HDPE 126.20 1.4 12.62

Pipe 840 626,266 9,665,475 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.86 34.34 34.33 20.88 112.75 HDPE 126.20 1.4 13.46

Pipe 860 626,265 9,665,495 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.47 34.33 34.32 20.26 112.14 HDPE 126.20 1.4 14.06

Pipe 880 626,264 9,665,515 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.06 34.31 34.31 19.65 111.54 HDPE 126.20 1.4 14.66

Pipe 900 626,263 9,665,535 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.83 34.30 34.30 19.87 111.77 HDPE 126.20 1.4 14.43

Pipe 920 626,261 9,665,555 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.60 34.29 34.28 20.09 112.01 HDPE 126.20 1.4 14.20

Pipe 940 626,260 9,665,575 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.63 34.28 34.27 20.00 111.93 HDPE 126.20 1.4 14.27

Pipe 959 626,259 9,665,594 19 140 0.01285 0.2132 0.0357 0.3602 0.0126 0.0066 15.74 34.26 34.26 19.92 111.87 HDPE 126.20 1.4 14.34

Pipe 960 626,259 9,665,595 1 140 0.01285 0.2132 0.0357 0.3602 0.0007 0.0066 15.77 34.26 34.26 19.89 111.84 HDPE 126.20 1.4 14.36

Pipe 980 626,258 9,665,615 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.32 34.25 34.24 19.40 111.36 HDPE 126.20 1.5 14.84

Pipe 1,000 626,257 9,665,635 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.72 34.24 34.23 18.91 110.88 HDPE 126.20 1.4 15.32

Pipe 1,020 626,255 9,665,655 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.75 34.22 34.22 18.76 110.74 HDPE 126.20 1.3 15.46

Pipe 1,040 626,254 9,665,675 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.00 34.21 34.20 18.61 110.61 HDPE 126.20 1.4 15.60

Pipe 1,060 626,253 9,665,695 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.55 34.20 34.19 18.04 110.05 HDPE 126.20 1.4 16.15

Pipe 1,080 626,252 9,665,715 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.85 34.18 34.18 17.73 109.75 HDPE 126.20 1.4 16.45

Pipe 1,100 626,251 9,665,735 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.88 34.17 34.16 17.68 109.72 HDPE 126.20 1.4 16.48

Pipe 1,120 626,249 9,665,755 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.65 34.16 34.15 17.84 109.89 HDPE 126.20 1.3 16.31

Pipe 1,140 626,248 9,665,775 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.20 34.14 34.14 17.99 110.05 HDPE 126.20 1.1 16.15

Pipe 1,160 626,247 9,665,795 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.38 34.13 34.12 18.14 110.22 HDPE 126.20 1.4 15.98

Pipe 1,180 626,246 9,665,814 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.90 34.12 34.11 17.37 109.46 HDPE 126.20 1.2 16.74

Pipe 1,200 626,245 9,665,834 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.89 34.10 34.10 16.60 108.71 HDPE 126.20 1.4 17.49

Pipe 1,220 626,244 9,665,854 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.96 34.09 34.08 15.52 107.64 HDPE 126.20 1.4 18.56

Pipe 1,240 626,242 9,665,874 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.11 34.08 34.07 16.45 108.59 HDPE 126.20 1.5 17.61

Pipe 1,260 626,241 9,665,894 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.01 34.06 34.06 17.39 109.53 HDPE 126.20 1.3 16.67

Pipe 1,280 626,240 9,665,914 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.04 34.05 34.04 18.32 110.48 HDPE 126.20 1.3 15.72

Pipe 1,300 626,239 9,665,934 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.18 34.04 34.03 19.25 111.42 HDPE 126.20 1.4 14.78

Pipe 1,320 626,238 9,665,954 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.09 34.02 34.02 19.28 111.46 HDPE 126.20 1.4 14.74

Pipe 1,340 626,237 9,665,974 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.10 34.01 34.00 19.30 111.50 HDPE 126.20 1.4 14.70

Pipe 1,360 626,236 9,665,994 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.63 34.00 33.99 18.61 110.82 HDPE 126.20 1.2 15.38

Pipe 1,380 626,235 9,666,014 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.26 33.98 33.98 17.92 110.14 HDPE 126.20 1.2 16.06

Pipe 1,400 626,234 9,666,034 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.14 33.97 33.96 17.23 109.47 HDPE 126.20 1.4 16.74

Pipe 1,420 626,233 9,666,054 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.64 33.96 33.95 16.71 108.96 HDPE 126.20 1.4 17.24

Pipe 1,440 626,231 9,666,074 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.61 33.94 33.94 16.73 108.99 HDPE 126.20 1.4 17.21

Pipe 1,460 626,230 9,666,094 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.43 33.93 33.92 16.85 109.13 HDPE 126.20 1.4 17.07

Pipe 1,480 626,229 9,666,114 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.12 33.92 33.91 16.97 109.26 HDPE 126.20 1.2 16.94

Pipe 1,500 626,228 9,666,134 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.00 33.90 33.90 17.09 109.40 HDPE 126.20 1.2 16.80

Pipe 1,520 626,227 9,666,154 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.00 33.89 33.88 17.22 109.53 HDPE 126.20 1.3 16.67

Pipe 1,527 626,227 9,666,161 7 140 0.01285 0.2132 0.0357 0.3602 0.0046 0.0066 18.02 33.88 33.88 17.26 109.58 HDPE 126.20 1.4 16.62

Pipe 1,540 626,226 9,666,174 13 140 0.01285 0.2132 0.0357 0.3602 0.0087 0.0066 18.36 33.88 33.87 16.91 109.24 HDPE 126.20 1.4 16.96

Pipe 1,560 626,225 9,666,194 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.89 33.86 33.86 16.37 108.71 HDPE 126.20 1.4 17.49

Gongoni - Marereni Line 2 of 26



Node/Offtake Chainage X-Cordinate Y-Cordinate L C Q D A V HL Vf G.Elev. EL HGL Hp Hs Pipe Class ELStatic Dexcav. Pipe invert

Pipe 1,580 626,224 9,666,214 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.17 33.85 33.84 16.12 108.48 HDPE 126.20 1.4 17.72

Pipe 1,600 626,222 9,666,234 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.35 33.84 33.83 15.88 108.25 HDPE 126.20 1.4 17.95

Pipe 1,620 626,221 9,666,254 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.71 33.82 33.82 16.40 108.78 HDPE 126.20 1.3 17.42

Pipe 1,640 626,220 9,666,274 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.01 33.81 33.80 16.91 109.31 HDPE 126.20 1.1 16.89

Pipe 1,660 626,219 9,666,294 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.62 33.80 33.79 17.42 109.83 HDPE 126.20 1.3 16.37

Pipe 1,680 626,218 9,666,314 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.24 33.78 33.78 17.94 110.36 HDPE 126.20 1.4 15.84

Pipe 1,700 626,216 9,666,334 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.21 33.77 33.76 17.92 110.36 HDPE 126.20 1.4 15.84

Pipe 1,720 626,215 9,666,354 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.19 33.76 33.75 17.91 110.36 HDPE 126.20 1.3 15.84

Pipe 1,740 626,214 9,666,373 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.23 33.74 33.74 17.89 110.35 HDPE 126.20 1.4 15.85

Pipe 1,760 626,213 9,666,393 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.22 33.73 33.72 17.87 110.35 HDPE 126.20 1.4 15.85

Pipe 1,780 626,212 9,666,413 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.16 33.72 33.71 17.86 110.35 HDPE 126.20 1.3 15.85

Pipe 1,800 626,210 9,666,433 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.10 33.70 33.70 17.84 110.35 HDPE 126.20 1.2 15.85

Pipe 1,820 626,209 9,666,453 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.03 33.69 33.68 17.83 110.34 HDPE 126.20 1.2 15.86

Pipe 1,830 626,209 9,666,463 10 140 0.01285 0.2132 0.0357 0.3602 0.0065 0.0066 17.00 33.68 33.68 17.82 110.34 HDPE 126.20 1.1 15.86

Pipe 1,840 626,208 9,666,473 10 140 0.01285 0.2132 0.0357 0.3602 0.0068 0.0066 17.26 33.68 33.67 17.81 110.34 HDPE 126.20 1.4 15.86

Pipe 1,860 626,208 9,666,493 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.81 33.66 33.66 17.25 109.79 HDPE 126.20 1.4 16.41

Pipe 1,880 626,207 9,666,513 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.36 33.65 33.64 16.69 109.24 HDPE 126.20 1.4 16.96

Pipe 1,900 626,206 9,666,533 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.90 33.64 33.63 16.13 108.70 HDPE 126.20 1.4 17.50

Pipe 1,920 626,205 9,666,553 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.09 33.62 33.62 15.92 108.50 HDPE 126.20 1.4 17.70

Pipe 1,940 626,205 9,666,573 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.11 33.61 33.60 15.71 108.31 HDPE 126.20 1.2 17.89

Pipe 1,960 626,204 9,666,593 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.49 33.60 33.59 15.50 108.11 HDPE 126.20 1.4 18.09

Pipe 1,980 626,203 9,666,613 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.95 33.58 33.58 15.03 107.65 HDPE 126.20 1.4 18.55

Pipe 2,000 626,202 9,666,633 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 20.00 33.57 33.56 14.81 107.45 HDPE 126.20 1.2 18.75

Pipe 2,020 626,202 9,666,653 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 20.00 33.56 33.55 14.59 107.24 HDPE 126.20 1.0 18.96

Pipe 2,040 626,201 9,666,673 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 20.42 33.54 33.54 14.38 107.04 HDPE 126.20 1.3 19.16

Pipe 2,060 626,200 9,666,693 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 20.76 33.53 33.52 14.16 106.84 HDPE 126.20 1.4 19.36

Pipe 2,080 626,200 9,666,713 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 20.61 33.52 33.51 14.34 107.03 HDPE 126.20 1.4 19.17

Pipe 2,100 626,199 9,666,733 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 20.37 33.50 33.50 14.53 107.23 HDPE 126.20 1.4 18.97

Pipe 2,120 626,198 9,666,753 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.80 33.49 33.48 14.91 107.63 HDPE 126.20 1.2 18.57

Pipe 2,140 626,197 9,666,773 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.33 33.48 33.47 15.29 108.02 HDPE 126.20 1.2 18.18

Pipe 2,160 626,197 9,666,793 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 19.11 33.46 33.46 15.67 108.41 HDPE 126.20 1.3 17.79

Pipe 2,178 626,196 9,666,811 18 140 0.01285 0.2132 0.0357 0.3602 0.0118 0.0066 18.85 33.45 33.45 16.01 108.77 HDPE 126.20 1.4 17.43

Pipe 2,180 626,196 9,666,813 2 140 0.01285 0.2132 0.0357 0.3602 0.0015 0.0066 18.79 33.45 33.44 16.05 108.81 HDPE 126.20 1.4 17.39

Pipe 2,200 626,196 9,666,833 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.26 33.44 33.43 16.57 109.34 HDPE 126.20 1.4 16.86

Pipe 2,220 626,197 9,666,853 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.74 33.42 33.42 17.08 109.86 HDPE 126.20 1.4 16.34

Pipe 2,240 626,197 9,666,873 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.21 33.41 33.40 17.59 110.39 HDPE 126.20 1.4 15.81

Pipe 2,260 626,197 9,666,893 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.00 33.40 33.39 17.69 110.50 HDPE 126.20 1.3 15.71

Pipe 2,280 626,198 9,666,913 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.00 33.38 33.38 17.78 110.60 HDPE 126.20 1.4 15.60

Pipe 2,300 626,198 9,666,933 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.63 33.37 33.36 18.08 110.91 HDPE 126.20 1.3 15.29

Pipe 2,320 626,198 9,666,953 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.10 33.36 33.35 18.38 111.23 HDPE 126.20 1.1 14.97

Pipe 2,340 626,199 9,666,973 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.88 33.34 33.34 18.68 111.54 HDPE 126.20 1.2 14.66

Pipe 2,360 626,199 9,666,993 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.75 33.33 33.32 18.98 111.85 HDPE 126.20 1.4 14.35

Pipe 2,380 626,199 9,667,013 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.22 33.32 33.31 18.44 111.33 HDPE 126.20 1.4 14.87

Pipe 2,400 626,200 9,667,033 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.76 33.30 33.30 17.90 110.80 HDPE 126.20 1.4 15.40

Pipe 2,420 626,200 9,667,053 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.29 33.29 33.28 17.37 110.28 HDPE 126.20 1.4 15.92

Pipe 2,440 626,200 9,667,073 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.83 33.28 33.27 16.83 109.76 HDPE 126.20 1.4 16.44
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Pipe 2,460 626,201 9,667,093 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.37 33.26 33.26 16.29 109.24 HDPE 126.20 1.4 16.97

Pipe 2,480 626,201 9,667,113 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.79 33.25 33.24 15.86 108.81 HDPE 126.20 1.4 17.39

Pipe 2,500 626,201 9,667,133 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.80 33.24 33.23 15.84 108.80 HDPE 126.20 1.4 17.40

Pipe 2,512 626,202 9,667,145 12 140 0.01285 0.2132 0.0357 0.3602 0.0080 0.0066 18.80 33.23 33.22 15.82 108.80 HDPE 126.20 1.4 17.40

Pipe 2,520 626,202 9,667,153 8 140 0.01285 0.2132 0.0357 0.3602 0.0053 0.0066 18.68 33.22 33.22 15.97 108.95 HDPE 126.20 1.4 17.25

Pipe 2,540 626,203 9,667,173 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 18.26 33.21 33.20 16.35 109.34 HDPE 126.20 1.4 16.86

Pipe 2,560 626,204 9,667,193 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 17.53 33.20 33.19 17.13 110.14 HDPE 126.20 1.5 16.06

Pipe 2,580 626,205 9,667,213 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 16.42 33.18 33.18 17.91 110.93 HDPE 126.20 1.2 15.27

Pipe 2,600 626,206 9,667,233 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.61 33.17 33.16 18.69 111.72 HDPE 126.20 1.1 14.48

Pipe 2,620 626,207 9,667,253 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 15.08 33.16 33.15 19.47 112.52 HDPE 126.20 1.4 13.68

Pipe 2,640 626,208 9,667,273 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.61 33.14 33.14 19.95 113.01 HDPE 126.20 1.4 13.19

Pipe 2,660 626,209 9,667,293 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.13 33.13 33.12 20.44 113.51 HDPE 126.20 1.4 12.69

Pipe 2,680 626,210 9,667,313 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.62 33.12 33.11 20.92 114.01 HDPE 126.20 1.4 12.19

Pipe 2,700 626,211 9,667,333 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.10 33.10 33.10 21.40 114.51 HDPE 126.20 1.4 11.70

Pipe 2,720 626,212 9,667,353 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.00 33.09 33.09 21.44 114.55 HDPE 126.20 1.4 11.65

Pipe 2,740 626,213 9,667,373 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.00 33.08 33.07 21.47 114.60 HDPE 126.20 1.4 11.60

Pipe 2,760 626,214 9,667,393 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.57 33.07 33.06 21.74 114.88 HDPE 126.20 1.2 11.32

Pipe 2,780 626,215 9,667,412 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.13 33.05 33.05 22.00 115.16 HDPE 126.20 1.1 11.04

Pipe 2,800 626,216 9,667,432 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.17 33.04 33.03 22.27 115.44 HDPE 126.20 1.4 10.77

Pipe 2,820 626,218 9,667,452 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.27 33.03 33.02 21.99 115.17 HDPE 126.20 1.2 11.03

Pipe 2,840 626,220 9,667,472 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.70 33.01 33.01 21.71 114.90 HDPE 126.20 1.4 11.30

Pipe 2,860 626,222 9,667,492 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.15 33.00 32.99 21.10 114.31 HDPE 126.20 1.3 11.89

Pipe 2,880 626,224 9,667,512 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.88 32.99 32.98 20.50 113.72 HDPE 126.20 1.4 12.48

Pipe 2,900 626,226 9,667,532 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.37 32.97 32.97 20.00 113.23 HDPE 126.20 1.4 12.97

Pipe 2,920 626,229 9,667,552 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 14.16 32.96 32.95 20.20 113.44 HDPE 126.20 1.4 12.76

Pipe 2,940 626,231 9,667,572 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 13.70 32.95 32.94 20.68 113.94 HDPE 126.20 1.4 12.26

Pipe 2,960 626,233 9,667,592 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.98 32.93 32.93 21.16 114.44 HDPE 126.20 1.2 11.76

Pipe 2,980 626,235 9,667,611 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.49 32.92 32.91 21.65 114.94 HDPE 126.20 1.2 11.27

Pipe 3,000 626,237 9,667,631 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.16 32.91 32.90 22.13 115.43 HDPE 126.20 1.4 10.77

Pipe 3,020 626,239 9,667,651 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.70 32.89 32.89 22.62 115.93 HDPE 126.20 1.4 10.27

Pipe 3,040 626,241 9,667,671 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.17 32.88 32.87 23.10 116.43 HDPE 126.20 1.4 9.77

Pipe 3,060 626,243 9,667,691 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.05 32.87 32.86 23.13 116.48 HDPE 126.20 1.3 9.72

Pipe 3,080 626,245 9,667,711 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.06 32.85 32.85 23.17 116.52 HDPE 126.20 1.4 9.68

Pipe 3,100 626,247 9,667,731 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.02 32.84 32.83 23.20 116.57 HDPE 126.20 1.4 9.63

Pipe 3,103 626,248 9,667,734 3 140 0.01285 0.2132 0.0357 0.3602 0.0023 0.0066 11.01 32.84 32.83 23.21 116.58 HDPE 126.20 1.4 9.62

Pipe 3,120 626,249 9,667,751 17 140 0.01285 0.2132 0.0357 0.3602 0.0110 0.0066 10.98 32.83 32.82 23.24 116.62 HDPE 126.20 1.4 9.58

Pipe 3,140 626,249 9,667,771 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.38 32.81 32.81 22.78 116.18 HDPE 126.20 1.4 10.02

Pipe 3,160 626,250 9,667,791 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.86 32.80 32.79 22.33 115.74 HDPE 126.20 1.4 10.46

Pipe 3,180 626,251 9,667,811 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.38 32.79 32.78 22.83 116.25 HDPE 126.20 1.4 9.95

Pipe 3,200 626,252 9,667,831 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.87 32.77 32.77 23.32 116.76 HDPE 126.20 1.4 9.44

Pipe 3,220 626,253 9,667,851 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.32 32.76 32.75 23.82 117.27 HDPE 126.20 1.4 8.93

Pipe 3,240 626,254 9,667,871 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.77 32.75 32.74 24.32 117.78 HDPE 126.20 1.3 8.42

Pipe 3,260 626,255 9,667,891 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.22 32.73 32.73 24.81 118.29 HDPE 126.20 1.3 7.91

Pipe 3,280 626,256 9,667,910 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.80 32.72 32.71 25.31 118.80 HDPE 126.20 1.4 7.40

Pipe 3,300 626,257 9,667,930 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.78 32.71 32.70 25.23 118.73 HDPE 126.20 1.3 7.47

Pipe 3,320 626,258 9,667,950 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.95 32.69 32.69 25.14 118.65 HDPE 126.20 1.4 7.55
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Pipe 3,340 626,259 9,667,970 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.45 32.68 32.67 24.54 118.07 HDPE 126.20 1.3 8.13

Pipe 3,360 626,260 9,667,990 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.02 32.67 32.66 23.95 117.49 HDPE 126.20 1.3 8.71

Pipe 3,380 626,260 9,668,010 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.70 32.65 32.65 23.35 116.90 HDPE 126.20 1.4 9.30

Pipe 3,400 626,261 9,668,030 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.20 32.64 32.63 22.92 116.49 HDPE 126.20 1.5 9.71

Pipe 3,415 626,262 9,668,045 15 140 0.01285 0.2132 0.0357 0.3602 0.0100 0.0066 11.45 32.63 32.62 22.60 116.18 HDPE 126.20 1.4 10.02

Pipe 3,420 626,262 9,668,050 5 140 0.01285 0.2132 0.0357 0.3602 0.0033 0.0066 11.53 32.63 32.62 22.49 116.07 HDPE 126.20 1.4 10.13

Pipe 3,440 626,263 9,668,070 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.62 32.61 32.61 22.44 116.03 HDPE 126.20 1.5 10.17

Pipe 3,460 626,263 9,668,090 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.61 32.60 32.59 22.38 115.99 HDPE 126.20 1.4 10.21

Pipe 3,480 626,264 9,668,110 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.52 32.59 32.58 22.46 116.08 HDPE 126.20 1.4 10.12

Pipe 3,500 626,265 9,668,130 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.43 32.57 32.57 22.53 116.17 HDPE 126.20 1.4 10.03

Pipe 3,520 626,265 9,668,150 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.24 32.56 32.55 22.73 116.38 HDPE 126.20 1.4 9.82

Pipe 3,540 626,266 9,668,170 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.01 32.55 32.54 22.93 116.59 HDPE 126.20 1.4 9.61

Pipe 3,560 626,267 9,668,190 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.49 32.53 32.53 23.42 117.10 HDPE 126.20 1.4 9.10

Pipe 3,580 626,267 9,668,210 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.00 32.52 32.51 23.91 117.60 HDPE 126.20 1.4 8.60

Pipe 3,600 626,268 9,668,230 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.00 32.51 32.50 23.88 117.58 HDPE 126.20 1.4 8.62

Pipe 3,620 626,268 9,668,250 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.97 32.49 32.49 23.86 117.57 HDPE 126.20 1.3 8.63

Pipe 3,640 626,269 9,668,270 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.93 32.48 32.47 23.83 117.55 HDPE 126.20 1.3 8.65

Pipe 3,660 626,270 9,668,290 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.06 32.47 32.46 23.80 117.54 HDPE 126.20 1.4 8.66

Pipe 3,680 626,270 9,668,310 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.63 32.45 32.45 23.32 117.07 HDPE 126.20 1.5 9.13

Pipe 3,700 626,271 9,668,330 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.00 32.44 32.43 22.83 116.60 HDPE 126.20 1.4 9.60

Pipe 3,720 626,272 9,668,350 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.00 32.43 32.42 22.66 116.44 HDPE 126.20 1.2 9.76

Pipe 3,740 626,272 9,668,370 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.15 32.41 32.41 22.49 116.28 HDPE 126.20 1.2 9.92

Pipe 3,750 626,272 9,668,380 10 140 0.01285 0.2132 0.0357 0.3602 0.0066 0.0066 11.32 32.41 32.40 22.40 116.20 HDPE 126.20 1.3 10.00

Pipe 3,760 626,272 9,668,390 10 140 0.01285 0.2132 0.0357 0.3602 0.0066 0.0066 11.48 32.40 32.39 22.32 116.13 HDPE 126.20 1.4 10.08

Pipe 3,780 626,271 9,668,410 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.16 32.39 32.38 22.62 116.44 HDPE 126.20 1.4 9.76

Pipe 3,800 626,271 9,668,430 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.38 32.37 32.37 23.27 117.10 HDPE 126.20 1.3 9.10

Pipe 3,820 626,270 9,668,450 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.74 32.36 32.35 23.92 117.76 HDPE 126.20 1.3 8.44

Pipe 3,840 626,269 9,668,470 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.18 32.35 32.34 24.56 118.42 HDPE 126.20 1.4 7.78

Pipe 3,860 626,268 9,668,490 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.43 32.33 32.33 24.18 118.05 HDPE 126.20 1.3 8.15

Pipe 3,880 626,268 9,668,510 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.92 32.32 32.31 23.79 117.68 HDPE 126.20 1.4 8.52

Pipe 3,900 626,267 9,668,530 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.65 32.31 32.30 23.02 116.92 HDPE 126.20 1.4 9.28

Pipe 3,920 626,266 9,668,550 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.44 32.29 32.29 22.25 116.16 HDPE 126.20 1.4 10.04

Pipe 3,940 626,265 9,668,570 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.98 32.28 32.27 22.62 116.55 HDPE 126.20 1.3 9.65

Pipe 3,960 626,265 9,668,590 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.53 32.27 32.26 22.99 116.93 HDPE 126.20 1.3 9.27

Pipe 3,980 626,264 9,668,610 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.82 32.25 32.25 23.36 117.32 HDPE 126.20 0.9 8.89

Pipe 4,000 626,263 9,668,630 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.30 32.24 32.23 23.73 117.70 HDPE 126.20 0.8 8.50

Pipe 4,020 626,262 9,668,650 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.52 32.23 32.22 24.10 118.08 HDPE 126.20 1.4 8.12

Pipe 4,040 626,262 9,668,670 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.97 32.21 32.21 23.34 117.33 HDPE 126.20 1.1 8.87

Pipe 4,060 626,261 9,668,690 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.05 32.20 32.19 22.58 116.58 HDPE 126.20 1.4 9.62

Pipe 4,080 626,260 9,668,710 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.77 32.19 32.18 21.81 115.83 HDPE 126.20 1.4 10.37

Pipe 4,100 626,260 9,668,730 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.93 32.17 32.17 21.64 115.67 HDPE 126.20 1.4 10.53

Pipe 4,120 626,259 9,668,750 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.74 32.16 32.15 21.81 115.86 HDPE 126.20 1.4 10.34

Pipe 4,140 626,258 9,668,770 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.22 32.15 32.14 22.30 116.36 HDPE 126.20 1.4 9.84

Pipe 4,160 626,257 9,668,790 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.62 32.13 32.13 22.79 116.86 HDPE 126.20 1.3 9.34

Pipe 4,180 626,257 9,668,810 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.00 32.12 32.11 23.28 117.37 HDPE 126.20 1.2 8.83

Pipe 4,200 626,256 9,668,830 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.59 32.11 32.10 23.77 117.87 HDPE 126.20 1.3 8.33
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Pipe 4,220 626,255 9,668,850 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.23 32.09 32.09 24.26 118.37 HDPE 126.20 1.4 7.83

Pipe 4,240 626,254 9,668,870 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.55 32.08 32.07 23.79 117.91 HDPE 126.20 1.3 8.29

Pipe 4,260 626,254 9,668,890 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.06 32.07 32.06 23.31 117.45 HDPE 126.20 1.3 8.75

Pipe 4,273 626,253 9,668,902 13 140 0.01285 0.2132 0.0357 0.3602 0.0083 0.0066 10.35 32.06 32.05 23.01 117.16 HDPE 126.20 1.3 9.04

Pipe 4,280 626,253 9,668,910 8 140 0.01285 0.2132 0.0357 0.3602 0.0050 0.0066 10.52 32.05 32.05 22.83 116.99 HDPE 126.20 1.3 9.21

Pipe 4,300 626,252 9,668,930 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.00 32.04 32.03 22.36 116.53 HDPE 126.20 1.3 9.68

Pipe 4,320 626,251 9,668,950 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.52 32.03 32.02 21.88 116.06 HDPE 126.20 1.4 10.14

Pipe 4,340 626,250 9,668,970 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.00 32.01 32.01 21.41 115.60 HDPE 126.20 1.4 10.60

Pipe 4,360 626,249 9,668,990 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.00 32.00 31.99 21.44 115.64 HDPE 126.20 1.4 10.56

Pipe 4,380 626,248 9,669,010 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.92 31.99 31.98 21.46 115.68 HDPE 126.20 1.4 10.52

Pipe 4,400 626,248 9,669,029 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.39 31.97 31.97 21.85 116.09 HDPE 126.20 1.3 10.11

Pipe 4,420 626,247 9,669,049 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.86 31.96 31.95 22.24 116.49 HDPE 126.20 1.1 9.71

Pipe 4,440 626,246 9,669,069 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.38 31.95 31.94 22.64 116.89 HDPE 126.20 1.1 9.31

Pipe 4,460 626,245 9,669,089 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.30 31.93 31.93 23.03 117.30 HDPE 126.20 1.4 8.90

Pipe 4,480 626,244 9,669,109 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.77 31.92 31.92 22.54 116.83 HDPE 126.20 1.4 9.37

Pipe 4,500 626,243 9,669,129 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.96 31.91 31.90 22.34 116.64 HDPE 126.20 1.4 9.56

Pipe 4,520 626,242 9,669,149 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.85 31.90 31.89 22.38 116.69 HDPE 126.20 1.3 9.51

Pipe 4,540 626,242 9,669,169 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.79 31.88 31.88 22.41 116.74 HDPE 126.20 1.3 9.46

Pipe 4,560 626,241 9,669,189 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.77 31.87 31.86 22.45 116.78 HDPE 126.20 1.4 9.42

Pipe 4,580 626,240 9,669,209 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.74 31.86 31.85 22.48 116.83 HDPE 126.20 1.4 9.37

Pipe 4,600 626,239 9,669,229 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.72 31.84 31.84 22.51 116.88 HDPE 126.20 1.4 9.32

Pipe 4,620 626,238 9,669,249 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.28 31.83 31.82 22.88 117.26 HDPE 126.20 1.3 8.94

Pipe 4,624 626,238 9,669,254 4 140 0.01285 0.2132 0.0357 0.3602 0.0029 0.0066 10.16 31.83 31.82 22.97 117.35 HDPE 126.20 1.3 8.85

Pipe 4,640 626,239 9,669,269 16 140 0.01285 0.2132 0.0357 0.3602 0.0104 0.0066 9.78 31.82 31.81 23.25 117.65 HDPE 126.20 1.2 8.56

Pipe 4,660 626,241 9,669,289 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.52 31.80 31.80 23.62 118.03 HDPE 126.20 1.3 8.17

Pipe 4,680 626,243 9,669,309 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.19 31.79 31.78 23.99 118.41 HDPE 126.20 1.4 7.79

Pipe 4,700 626,244 9,669,329 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.07 31.78 31.77 24.10 118.53 HDPE 126.20 1.4 7.67

Pipe 4,720 626,246 9,669,349 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.95 31.76 31.76 24.20 118.65 HDPE 126.20 1.4 7.55

Pipe 4,740 626,248 9,669,369 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.43 31.75 31.74 24.21 118.67 HDPE 126.20 0.9 7.53

Pipe 4,760 626,249 9,669,389 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.10 31.74 31.73 24.22 118.69 HDPE 126.20 0.6 7.51

Pipe 4,780 626,251 9,669,409 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.64 31.72 31.72 24.23 118.72 HDPE 126.20 1.2 7.48

Pipe 4,800 626,253 9,669,429 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.86 31.71 31.70 24.24 118.74 HDPE 126.20 1.4 7.46

Pipe 4,807 626,253 9,669,435 7 140 0.01285 0.2132 0.0357 0.3602 0.0045 0.0066 8.70 31.70 31.70 24.25 118.75 HDPE 126.20 1.3 7.45

Pipe 4,820 626,256 9,669,448 13 140 0.01285 0.2132 0.0357 0.3602 0.0088 0.0066 8.45 31.70 31.69 24.27 118.78 HDPE 126.20 1.0 7.42

Pipe 4,840 626,261 9,669,468 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.30 31.68 31.68 24.29 118.82 HDPE 126.20 0.9 7.38

Pipe 4,860 626,266 9,669,487 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.42 31.67 31.66 24.32 118.85 HDPE 126.20 1.1 7.35

Pipe 4,880 626,271 9,669,506 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.55 31.66 31.65 24.34 118.89 HDPE 126.20 1.2 7.31

Pipe 4,900 626,276 9,669,526 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.68 31.64 31.64 24.37 118.93 HDPE 126.20 1.4 7.27

Pipe 4,919 626,280 9,669,544 19 140 0.01285 0.2132 0.0357 0.3602 0.0124 0.0066 8.64 31.63 31.62 24.39 118.97 HDPE 126.20 1.4 7.23

Pipe 4,920 626,281 9,669,545 1 140 0.01285 0.2132 0.0357 0.3602 0.0009 0.0066 8.63 31.63 31.62 24.39 118.97 HDPE 126.20 1.4 7.23

Pipe 4,940 626,290 9,669,563 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.31 31.62 31.61 24.38 118.97 HDPE 126.20 1.1 7.23

Pipe 4,960 626,299 9,669,581 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.16 31.60 31.60 24.36 118.97 HDPE 126.20 0.9 7.23

Pipe 4,980 626,308 9,669,599 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.64 31.59 31.58 24.35 118.97 HDPE 126.20 1.4 7.24

Pipe 5,000 626,317 9,669,617 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.11 31.58 31.57 23.88 118.51 HDPE 126.20 1.4 7.69

Pipe 5,020 626,325 9,669,635 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.58 31.56 31.56 23.42 118.06 HDPE 126.20 1.4 8.14

Pipe 5,040 626,334 9,669,653 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.99 31.55 31.54 22.95 117.61 HDPE 126.20 1.4 8.59

Gongoni - Marereni Line 6 of 26



Node/Offtake Chainage X-Cordinate Y-Cordinate L C Q D A V HL Vf G.Elev. EL HGL Hp Hs Pipe Class ELStatic Dexcav. Pipe invert

Pipe 5,060 626,343 9,669,671 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.77 31.54 31.53 23.17 117.84 HDPE 126.20 1.4 8.36

Pipe 5,062 626,344 9,669,672 2 140 0.01285 0.2132 0.0357 0.3602 0.0012 0.0066 9.74 31.53 31.53 23.18 117.86 HDPE 126.20 1.4 8.34

Pipe 5,080 626,354 9,669,687 18 140 0.01285 0.2132 0.0357 0.3602 0.0121 0.0066 9.30 31.52 31.52 23.52 118.20 HDPE 126.20 1.3 8.00

Pipe 5,100 626,366 9,669,703 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.62 31.51 31.50 23.88 118.58 HDPE 126.20 1.0 7.62

Pipe 5,120 626,377 9,669,720 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.22 31.50 31.49 24.25 118.96 HDPE 126.20 1.0 7.24

Pipe 5,140 626,388 9,669,736 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.26 31.48 31.48 24.61 119.34 HDPE 126.20 1.4 6.86

Pipe 5,143 626,390 9,669,738 3 140 0.01285 0.2132 0.0357 0.3602 0.0017 0.0066 8.32 31.48 31.47 24.56 119.28 HDPE 126.20 1.4 6.92

Pipe 5,160 626,400 9,669,752 18 140 0.01285 0.2132 0.0357 0.3602 0.0116 0.0066 8.69 31.47 31.46 24.17 118.91 HDPE 126.20 1.4 7.29

Pipe 5,180 626,412 9,669,769 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.12 31.46 31.45 23.73 118.48 HDPE 126.20 1.4 7.72

Pipe 5,200 626,424 9,669,785 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.54 31.44 31.44 23.29 118.06 HDPE 126.20 1.4 8.14

Pipe 5,220 626,435 9,669,801 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.97 31.43 31.42 22.85 117.63 HDPE 126.20 1.4 8.57

Pipe 5,240 626,447 9,669,817 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.69 31.42 31.41 23.16 117.95 HDPE 126.20 1.4 8.25

Pipe 5,260 626,459 9,669,833 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.07 31.40 31.40 23.47 118.28 HDPE 126.20 1.2 7.92

Pipe 5,280 626,471 9,669,850 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.65 31.39 31.38 23.79 118.60 HDPE 126.20 1.1 7.60

Pipe 5,300 626,483 9,669,866 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.67 31.38 31.37 24.10 118.93 HDPE 126.20 1.4 7.27

Pipe 5,320 626,495 9,669,881 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.15 31.36 31.36 23.59 118.44 HDPE 126.20 1.4 7.76

Pipe 5,340 626,507 9,669,897 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.66 31.35 31.34 23.09 117.95 HDPE 126.20 1.4 8.26

Pipe 5,360 626,519 9,669,913 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.90 31.34 31.33 22.83 117.70 HDPE 126.20 1.4 8.50

Pipe 5,380 626,531 9,669,929 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.65 31.32 31.32 22.73 117.61 HDPE 126.20 1.1 8.59

Pipe 5,400 626,543 9,669,945 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.33 31.31 31.30 22.63 117.53 HDPE 126.20 0.7 8.67

Pipe 5,420 626,556 9,669,961 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.56 31.30 31.29 22.53 117.44 HDPE 126.20 0.8 8.76

Pipe 5,440 626,568 9,669,977 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.25 31.28 31.28 22.43 117.35 HDPE 126.20 1.4 8.85

Pipe 5,460 626,580 9,669,992 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.14 31.27 31.26 22.41 117.35 HDPE 126.20 1.3 8.85

Pipe 5,469 626,586 9,670,000 9 140 0.01285 0.2132 0.0357 0.3602 0.0062 0.0066 10.01 31.26 31.26 22.40 117.34 HDPE 126.20 1.2 8.86

Pipe 5,480 626,591 9,670,009 11 140 0.01285 0.2132 0.0357 0.3602 0.0071 0.0066 10.08 31.26 31.25 22.39 117.34 HDPE 126.20 1.2 8.86

Pipe 5,500 626,602 9,670,026 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.26 31.24 31.24 22.37 117.34 HDPE 126.20 1.4 8.86

Pipe 5,520 626,612 9,670,043 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.59 31.23 31.22 22.77 117.74 HDPE 126.20 1.1 8.46

Pipe 5,540 626,622 9,670,060 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.18 31.22 31.21 23.16 118.15 HDPE 126.20 1.1 8.05

Pipe 5,547 626,626 9,670,066 7 140 0.01285 0.2132 0.0357 0.3602 0.0047 0.0066 9.16 31.21 31.21 23.30 118.29 HDPE 126.20 1.2 7.91

Pipe 5,560 626,630 9,670,079 13 140 0.01285 0.2132 0.0357 0.3602 0.0086 0.0066 9.04 31.20 31.20 23.56 118.56 HDPE 126.20 1.4 7.64

Pipe 5,580 626,637 9,670,097 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.75 31.19 31.18 23.82 118.84 HDPE 126.20 1.4 7.36

Pipe 5,600 626,644 9,670,116 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.39 31.18 31.17 24.09 119.12 HDPE 126.20 1.3 7.08

Pipe 5,613 626,649 9,670,128 13 140 0.01285 0.2132 0.0357 0.3602 0.0083 0.0066 8.16 31.17 31.16 24.25 119.29 HDPE 126.20 1.3 6.91

Pipe 5,620 626,651 9,670,135 8 140 0.01285 0.2132 0.0357 0.3602 0.0050 0.0066 8.05 31.16 31.16 24.35 119.39 HDPE 126.20 1.2 6.81

Pipe 5,640 626,656 9,670,154 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.87 31.15 31.14 24.62 119.67 HDPE 126.20 1.3 6.53

Pipe 5,660 626,662 9,670,173 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.65 31.14 31.13 24.88 119.95 HDPE 126.20 1.4 6.25

Pipe 5,680 626,668 9,670,193 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.82 31.12 31.12 24.42 119.50 HDPE 126.20 1.1 6.70

Pipe 5,700 626,673 9,670,212 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.55 31.11 31.10 23.95 119.05 HDPE 126.20 1.4 7.15

Pipe 5,720 626,678 9,670,231 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.19 31.10 31.09 23.32 118.43 HDPE 126.20 1.4 7.77

Pipe 5,740 626,682 9,670,251 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.78 31.08 31.08 22.69 117.82 HDPE 126.20 1.4 8.38

Pipe 5,760 626,685 9,670,270 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.00 31.07 31.06 22.46 117.60 HDPE 126.20 1.4 8.60

Pipe 5,778 626,688 9,670,288 18 140 0.01285 0.2132 0.0357 0.3602 0.0118 0.0066 10.00 31.06 31.05 22.45 117.60 HDPE 126.20 1.4 8.60

Pipe 5,780 626,689 9,670,290 2 140 0.01285 0.2132 0.0357 0.3602 0.0015 0.0066 10.00 31.06 31.05 22.45 117.60 HDPE 126.20 1.4 8.60

Pipe 5,800 626,690 9,670,310 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.00 31.04 31.04 22.44 117.60 HDPE 126.20 1.4 8.60

Pipe 5,820 626,692 9,670,330 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.00 31.03 31.02 22.42 117.60 HDPE 126.20 1.4 8.60

Pipe 5,840 626,694 9,670,350 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.00 31.02 31.01 22.41 117.60 HDPE 126.20 1.4 8.60
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Pipe 5,860 626,696 9,670,370 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.00 31.00 31.00 22.40 117.60 HDPE 126.20 1.4 8.60

Pipe 5,880 626,698 9,670,390 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.64 30.99 30.98 21.75 116.96 HDPE 126.20 1.4 9.24

Pipe 5,900 626,699 9,670,410 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.28 30.98 30.97 21.09 116.32 HDPE 126.20 1.4 9.88

Pipe 5,920 626,699 9,670,430 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.82 30.96 30.96 20.62 115.86 HDPE 126.20 1.5 10.34

Pipe 5,940 626,699 9,670,450 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.21 30.95 30.94 20.14 115.39 HDPE 126.20 1.4 10.81

Pipe 5,960 626,698 9,670,470 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.69 30.94 30.93 20.48 115.75 HDPE 126.20 1.2 10.45

Pipe 5,980 626,698 9,670,490 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.27 30.92 30.92 20.82 116.10 HDPE 126.20 1.2 10.10

Pipe 6,000 626,697 9,670,510 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.11 30.91 30.90 21.16 116.45 HDPE 126.20 1.4 9.75

Pipe 6,020 626,697 9,670,530 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.82 30.90 30.89 21.50 116.81 HDPE 126.20 1.4 9.39

Pipe 6,040 626,696 9,670,550 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.29 30.88 30.88 21.84 117.16 HDPE 126.20 1.3 9.04

Pipe 6,060 626,696 9,670,570 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.92 30.87 30.86 22.18 117.52 HDPE 126.20 1.2 8.68

Pipe 6,080 626,696 9,670,590 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.73 30.86 30.85 22.52 117.87 HDPE 126.20 1.4 8.33

Pipe 6,100 626,695 9,670,610 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.74 30.84 30.84 22.41 117.77 HDPE 126.20 1.3 8.43

Pipe 6,120 626,695 9,670,630 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.93 30.83 30.82 22.29 117.67 HDPE 126.20 1.4 8.53

Pipe 6,140 626,695 9,670,650 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.79 30.82 30.81 22.11 117.49 HDPE 126.20 1.1 8.71

Pipe 6,155 626,694 9,670,664 15 140 0.01285 0.2132 0.0357 0.3602 0.0098 0.0066 9.56 30.81 30.80 21.97 117.36 HDPE 126.20 0.7 8.84

Pipe 6,160 626,694 9,670,670 5 140 0.01285 0.2132 0.0357 0.3602 0.0035 0.0066 9.48 30.80 30.80 21.92 117.32 HDPE 126.20 0.6 8.88

Pipe 6,180 626,695 9,670,690 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.79 30.79 30.78 21.73 117.14 HDPE 126.20 0.7 9.06

Pipe 6,200 626,695 9,670,710 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.31 30.78 30.77 21.54 116.97 HDPE 126.20 1.1 9.23

Pipe 6,220 626,695 9,670,730 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.66 30.76 30.76 21.35 116.79 HDPE 126.20 1.3 9.41

Pipe 6,240 626,695 9,670,750 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.99 30.75 30.74 21.16 116.62 HDPE 126.20 1.4 9.59

Pipe 6,260 626,695 9,670,769 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.88 30.74 30.73 21.14 116.60 HDPE 126.20 1.3 9.60

Pipe 6,280 626,695 9,670,789 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.75 30.72 30.72 21.11 116.59 HDPE 126.20 1.1 9.61

Pipe 6,287 626,695 9,670,797 7 140 0.01285 0.2132 0.0357 0.3602 0.0047 0.0066 10.75 30.72 30.71 21.10 116.59 HDPE 126.20 1.1 9.61

Pipe 6,300 626,696 9,670,809 13 140 0.01285 0.2132 0.0357 0.3602 0.0086 0.0066 10.72 30.71 30.71 21.09 116.58 HDPE 126.20 1.1 9.62

Pipe 6,320 626,697 9,670,829 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.72 30.70 30.69 21.07 116.57 HDPE 126.20 1.1 9.63

Pipe 6,340 626,698 9,670,849 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.04 30.69 30.68 21.04 116.56 HDPE 126.20 1.4 9.64

Pipe 6,360 626,699 9,670,869 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.32 30.67 30.67 20.75 116.28 HDPE 126.20 1.4 9.92

Pipe 6,367 626,699 9,670,877 7 140 0.01285 0.2132 0.0357 0.3602 0.0049 0.0066 11.36 30.67 30.66 20.70 116.24 HDPE 126.20 1.4 9.96

Pipe 6,380 626,699 9,670,889 13 140 0.01285 0.2132 0.0357 0.3602 0.0084 0.0066 11.47 30.66 30.65 20.62 116.17 HDPE 126.20 1.4 10.03

Pipe 6,400 626,698 9,670,909 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.54 30.65 30.64 20.49 116.06 HDPE 126.20 1.4 10.14

Pipe 6,420 626,698 9,670,929 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.41 30.63 30.63 20.62 116.19 HDPE 126.20 1.4 10.01

Pipe 6,440 626,697 9,670,949 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.09 30.62 30.61 21.00 116.59 HDPE 126.20 1.5 9.61

Pipe 6,460 626,696 9,670,969 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.58 30.61 30.60 21.38 116.98 HDPE 126.20 1.4 9.22

Pipe 6,480 626,696 9,670,989 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.07 30.59 30.59 21.76 117.37 HDPE 126.20 1.2 8.83

Pipe 6,500 626,695 9,671,009 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.56 30.58 30.57 22.14 117.77 HDPE 126.20 1.1 8.43

Pipe 6,520 626,695 9,671,029 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.05 30.57 30.56 22.52 118.16 HDPE 126.20 1.0 8.04

Pipe 6,535 626,694 9,671,045 15 140 0.01285 0.2132 0.0357 0.3602 0.0102 0.0066 8.66 30.56 30.55 22.81 118.47 HDPE 126.20 0.9 7.73

Pipe 6,540 626,694 9,671,049 5 140 0.01285 0.2132 0.0357 0.3602 0.0031 0.0066 8.54 30.55 30.55 22.90 118.56 HDPE 126.20 0.9 7.64

Pipe 6,560 626,694 9,671,069 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.65 30.54 30.53 23.28 118.95 HDPE 126.20 1.4 7.25

Pipe 6,580 626,694 9,671,089 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.96 30.53 30.52 22.55 118.23 HDPE 126.20 1.0 7.97

Pipe 6,600 626,695 9,671,109 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.10 30.51 30.51 21.81 117.50 HDPE 126.20 1.4 8.70

Pipe 6,620 626,695 9,671,129 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.36 30.50 30.49 20.53 116.24 HDPE 126.20 1.4 9.96

Pipe 6,640 626,695 9,671,149 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.08 30.49 30.48 20.85 116.57 HDPE 126.20 1.5 9.63

Pipe 6,660 626,695 9,671,169 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.70 30.47 30.47 21.16 116.90 HDPE 126.20 1.4 9.30

Pipe 6,668 626,695 9,671,177 8 140 0.01285 0.2132 0.0357 0.3602 0.0053 0.0066 10.28 30.47 30.46 21.58 117.32 HDPE 126.20 1.4 8.88
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Pipe 6,680 626,696 9,671,189 12 140 0.01285 0.2132 0.0357 0.3602 0.0080 0.0066 9.59 30.46 30.45 22.20 117.95 HDPE 126.20 1.3 8.25

Pipe 6,700 626,698 9,671,209 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.59 30.45 30.44 23.25 119.01 HDPE 126.20 1.4 7.19

Pipe 6,720 626,700 9,671,229 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.36 30.43 30.43 23.42 119.20 HDPE 126.20 1.4 7.00

Pipe 6,740 626,702 9,671,249 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.22 30.42 30.41 23.60 119.39 HDPE 126.20 1.4 6.81

Pipe 6,745 626,702 9,671,254 5 140 0.01285 0.2132 0.0357 0.3602 0.0035 0.0066 8.20 30.42 30.41 23.65 119.44 HDPE 126.20 1.4 6.76

Pipe 6,760 626,706 9,671,269 15 140 0.01285 0.2132 0.0357 0.3602 0.0098 0.0066 8.12 30.41 30.40 23.78 119.58 HDPE 126.20 1.5 6.62

Pipe 6,780 626,710 9,671,288 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.83 30.39 30.39 23.95 119.77 HDPE 126.20 1.4 6.43

Pipe 6,800 626,715 9,671,308 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.24 30.38 30.37 24.50 120.32 HDPE 126.20 1.4 5.88

Pipe 6,802 626,715 9,671,309 2 140 0.01285 0.2132 0.0357 0.3602 0.0011 0.0066 7.18 30.38 30.37 24.54 120.37 HDPE 126.20 1.4 5.83

Pipe 6,820 626,722 9,671,326 18 140 0.01285 0.2132 0.0357 0.3602 0.0122 0.0066 6.57 30.37 30.36 25.04 120.88 HDPE 126.20 1.2 5.32

Pipe 6,840 626,730 9,671,344 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 6.17 30.35 30.35 25.58 121.43 HDPE 126.20 1.4 4.77

Pipe 6,860 626,738 9,671,363 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 6.18 30.34 30.33 25.27 121.14 HDPE 126.20 1.1 5.06

Pipe 6,880 626,746 9,671,381 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 6.67 30.33 30.32 24.96 120.84 HDPE 126.20 1.3 5.36

Pipe 6,900 626,755 9,671,399 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.08 30.31 30.31 24.65 120.55 HDPE 126.20 1.4 5.65

Pipe 6,920 626,763 9,671,417 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.35 30.30 30.29 24.34 120.25 HDPE 126.20 1.4 5.95

Pipe 6,933 626,769 9,671,429 13 140 0.01285 0.2132 0.0357 0.3602 0.0086 0.0066 7.41 30.29 30.28 24.28 120.19 HDPE 126.20 1.4 6.01

Pipe 6,940 626,772 9,671,435 7 140 0.01285 0.2132 0.0357 0.3602 0.0047 0.0066 7.39 30.29 30.28 24.26 120.18 HDPE 126.20 1.4 6.02

Pipe 6,960 626,782 9,671,452 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.19 30.27 30.27 24.20 120.14 HDPE 126.20 1.1 6.06

Pipe 6,980 626,791 9,671,470 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.00 30.26 30.25 24.15 120.10 HDPE 126.20 0.9 6.10

Pipe 7,000 626,801 9,671,488 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.55 30.25 30.24 24.09 120.05 HDPE 126.20 1.4 6.15

Pipe 7,014 626,808 9,671,500 14 140 0.01285 0.2132 0.0357 0.3602 0.0095 0.0066 7.69 30.24 30.23 23.94 119.91 HDPE 126.20 1.4 6.29

Pipe 7,020 626,810 9,671,505 6 140 0.01285 0.2132 0.0357 0.3602 0.0038 0.0066 7.69 30.23 30.23 23.93 119.91 HDPE 126.20 1.4 6.29

Pipe 7,040 626,819 9,671,523 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.62 30.22 30.21 23.92 119.90 HDPE 126.20 1.3 6.30

Pipe 7,060 626,828 9,671,541 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.70 30.21 30.20 23.90 119.90 HDPE 126.20 1.4 6.30

Pipe 7,080 626,837 9,671,559 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.38 30.19 30.19 24.26 120.27 HDPE 126.20 1.5 5.93

Pipe 7,100 626,845 9,671,578 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 6.98 30.18 30.17 24.62 120.64 HDPE 126.20 1.4 5.56

Pipe 7,120 626,852 9,671,596 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 6.57 30.17 30.16 24.97 121.01 HDPE 126.20 1.4 5.19

Pipe 7,134 626,858 9,671,609 14 140 0.01285 0.2132 0.0357 0.3602 0.0096 0.0066 6.28 30.16 30.15 25.23 121.28 HDPE 126.20 1.4 4.92

Pipe 7,140 626,859 9,671,615 6 140 0.01285 0.2132 0.0357 0.3602 0.0037 0.0066 6.22 30.15 30.15 25.33 121.38 HDPE 126.20 1.4 4.82

Pipe 7,160 626,863 9,671,634 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 6.30 30.14 30.13 25.06 121.12 HDPE 126.20 1.2 5.08

Pipe 7,180 626,868 9,671,654 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 6.74 30.13 30.12 24.78 120.86 HDPE 126.20 1.4 5.34

Pipe 7,200 626,872 9,671,673 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.09 30.11 30.11 24.37 120.46 HDPE 126.20 1.4 5.74

Pipe 7,207 626,874 9,671,680 7 140 0.01285 0.2132 0.0357 0.3602 0.0047 0.0066 7.24 30.11 30.10 24.22 120.32 HDPE 126.20 1.4 5.88

Pipe 7,220 626,875 9,671,693 13 140 0.01285 0.2132 0.0357 0.3602 0.0086 0.0066 7.54 30.10 30.09 23.95 120.06 HDPE 126.20 1.4 6.14

Pipe 7,240 626,878 9,671,713 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.90 30.09 30.08 23.54 119.66 HDPE 126.20 1.4 6.54

Pipe 7,260 626,880 9,671,733 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.34 30.07 30.07 23.13 119.26 HDPE 126.20 1.4 6.94

Pipe 7,280 626,882 9,671,753 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 8.49 30.06 30.05 22.98 119.13 HDPE 126.20 1.4 7.07

Pipe 7,286 626,883 9,671,759 6 140 0.01285 0.2132 0.0357 0.3602 0.0040 0.0066 8.51 30.06 30.05 22.94 119.09 HDPE 126.20 1.4 7.11

Pipe 7,300 626,882 9,671,772 14 140 0.01285 0.2132 0.0357 0.3602 0.0093 0.0066 8.49 30.05 30.04 22.95 119.11 HDPE 126.20 1.4 7.09

Pipe 7,320 626,881 9,671,792 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 7.52 30.03 30.03 23.01 119.18 HDPE 126.20 0.5 7.02

Pipe 7,340 626,880 9,671,812 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 6.44 30.02 30.01 23.07 119.26 HDPE 126.20 -0.5 6.94

Pipe 7,355 626,879 9,671,827 15 140 0.01285 0.2132 0.0357 0.3602 0.0098 0.0066 7.79 30.01 30.00 23.11 119.31 HDPE 126.20 0.9 6.89

Pipe 7,360 626,879 9,671,832 5 140 0.01285 0.2132 0.0357 0.3602 0.0035 0.0066 8.27 30.01 30.00 23.13 119.33 HDPE 126.20 1.4 6.87

Pipe 7,380 626,876 9,671,852 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.14 29.99 29.99 21.38 117.59 HDPE 126.20 1.5 8.61

Pipe 7,400 626,873 9,671,872 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.82 29.98 29.97 19.63 115.86 HDPE 126.20 1.5 10.34

Pipe 7,413 626,871 9,671,885 13 140 0.01285 0.2132 0.0357 0.3602 0.0087 0.0066 12.88 29.97 29.97 18.48 114.72 HDPE 126.20 1.4 11.48
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Pipe 7,420 626,869 9,671,892 7 140 0.01285 0.2132 0.0357 0.3602 0.0046 0.0066 13.07 29.97 29.96 18.29 114.53 HDPE 126.20 1.4 11.67

Pipe 7,440 626,865 9,671,911 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 12.44 29.95 29.95 18.88 115.13 HDPE 126.20 1.4 11.07

Pipe 7,460 626,861 9,671,931 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.82 29.94 29.93 19.46 115.73 HDPE 126.20 1.4 10.47

Pipe 7,480 626,857 9,671,950 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 11.20 29.93 29.92 20.05 116.33 HDPE 126.20 1.3 9.87

Pipe 7,484 626,856 9,671,954 4 140 0.01285 0.2132 0.0357 0.3602 0.0025 0.0066 11.08 29.92 29.92 20.16 116.44 HDPE 126.20 1.3 9.76

Pipe 7,500 626,851 9,671,969 16 140 0.01285 0.2132 0.0357 0.3602 0.0108 0.0066 10.67 29.91 29.91 20.64 116.93 HDPE 126.20 1.4 9.27

Pipe 7,520 626,845 9,671,988 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.50 29.90 29.89 20.79 117.09 HDPE 126.20 1.4 9.11

Pipe 7,540 626,838 9,672,007 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.33 29.89 29.88 20.93 117.25 HDPE 126.20 1.4 8.95

Pipe 7,553 626,834 9,672,020 13 140 0.01285 0.2132 0.0357 0.3602 0.0086 0.0066 10.23 29.88 29.87 21.03 117.36 HDPE 126.20 1.4 8.84

Pipe 7,560 626,831 9,672,026 7 140 0.01285 0.2132 0.0357 0.3602 0.0047 0.0066 10.14 29.87 29.87 21.08 117.42 HDPE 126.20 1.4 8.78

Pipe 7,580 626,822 9,672,044 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.92 29.86 29.85 21.23 117.58 HDPE 126.20 1.3 8.62

Pipe 7,600 626,813 9,672,062 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 9.86 29.85 29.84 21.38 117.74 HDPE 126.20 1.4 8.46

Pipe 7,620 626,804 9,672,080 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.02 29.83 29.83 21.00 117.37 HDPE 126.20 1.2 8.83

Pipe 7,640 626,796 9,672,098 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.40 29.82 29.81 20.62 117.01 HDPE 126.20 1.2 9.19

Pipe 7,640 626,795 9,672,098 0 140 0.01285 0.2132 0.0357 0.3602 0.0001 0.0066 10.40 29.82 29.81 20.62 117.00 HDPE 126.20 1.2 9.20

Pipe 7,660 626,785 9,672,115 20 140 0.01285 0.2132 0.0357 0.3602 0.0132 0.0066 10.96 29.81 29.80 20.24 116.64 HDPE 126.20 1.4 9.56

Pipe 7,680 626,775 9,672,132 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.59 29.79 29.79 20.67 117.08 HDPE 126.20 1.5 9.12

Pipe 7,700 626,765 9,672,149 20 140 0.01285 0.2132 0.0357 0.3602 0.0133 0.0066 10.14 29.78 29.77 21.09 117.52 HDPE 126.20 1.5 8.69

proposed wk 3 7,711 626,759 9,672,159 11 140 0.01157 0.2132 0.0357 0.3242 0.0062 0.0054 9.88 29.77 29.77 21.33 117.76 HDPE 126.20 1.4 8.44

Pipe 7,720 626,754 9,672,166 9 140 0.01157 0.2132 0.0357 0.3242 0.0047 0.0054 9.69 29.77 29.76 21.52 117.95 HDPE 126.20 1.4 8.25

Pipe 7,740 626,743 9,672,183 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 9.21 29.76 29.75 21.94 118.39 HDPE 126.20 1.4 7.81

Pipe 7,760 626,732 9,672,199 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 9.36 29.75 29.74 21.78 118.24 HDPE 126.20 1.4 7.96

Pipe 7,780 626,721 9,672,216 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 10.56 29.74 29.73 20.45 116.92 HDPE 126.20 1.3 9.28

Pipe 7,800 626,710 9,672,233 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.00 29.73 29.72 19.12 115.60 HDPE 126.20 1.4 10.60

Pipe 7,820 626,699 9,672,250 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.84 29.72 29.71 19.27 115.76 HDPE 126.20 1.4 10.44

Pipe 7,840 626,688 9,672,266 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.43 29.70 29.70 19.67 116.17 HDPE 126.20 1.4 10.03

Pipe 7,860 626,677 9,672,283 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 10.33 29.69 29.69 20.74 117.25 HDPE 126.20 1.4 8.95

Pipe 7,880 626,667 9,672,300 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 9.26 29.68 29.68 21.82 118.34 HDPE 126.20 1.4 7.86

Pipe 7,900 626,658 9,672,318 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 9.32 29.67 29.67 21.59 118.12 HDPE 126.20 1.2 8.08

Pipe 7,920 626,650 9,672,336 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 9.79 29.66 29.66 21.36 117.90 HDPE 126.20 1.5 8.30

Pipe 7,940 626,641 9,672,354 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 10.00 29.65 29.64 21.13 117.68 HDPE 126.20 1.5 8.52

Pipe 7,951 626,636 9,672,364 11 140 0.01157 0.2132 0.0357 0.3242 0.0059 0.0054 10.00 29.64 29.64 21.00 117.56 HDPE 126.20 1.4 8.64

Pipe 7,960 626,633 9,672,373 9 140 0.01157 0.2132 0.0357 0.3242 0.0051 0.0054 10.05 29.64 29.63 20.90 117.46 HDPE 126.20 1.3 8.74

Pipe 7,980 626,627 9,672,392 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 10.35 29.63 29.62 20.67 117.24 HDPE 126.20 1.4 8.96

Pipe 8,000 626,621 9,672,411 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 10.57 29.62 29.61 20.44 117.02 HDPE 126.20 1.4 9.18

Pipe 8,020 626,615 9,672,430 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 10.72 29.61 29.60 20.21 116.81 HDPE 126.20 1.3 9.40

Pipe 8,038 626,609 9,672,447 18 140 0.01157 0.2132 0.0357 0.3242 0.0099 0.0054 11.03 29.60 29.59 20.00 116.61 HDPE 126.20 1.4 9.59

Pipe 8,040 626,609 9,672,449 2 140 0.01157 0.2132 0.0357 0.3242 0.0010 0.0054 11.07 29.60 29.59 19.98 116.59 HDPE 126.20 1.5 9.61

Pipe 8,060 626,606 9,672,468 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.23 29.58 29.58 19.75 116.37 HDPE 126.20 1.4 9.83

Pipe 8,080 626,603 9,672,488 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.15 29.57 29.57 19.74 116.37 HDPE 126.20 1.3 9.83

Pipe 8,100 626,600 9,672,508 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.07 29.56 29.56 19.73 116.37 HDPE 126.20 1.2 9.83

Pipe 8,120 626,597 9,672,528 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.00 29.55 29.55 19.72 116.38 HDPE 126.20 1.2 9.82

Pipe 8,131 626,595 9,672,538 11 140 0.01157 0.2132 0.0357 0.3242 0.0059 0.0054 11.01 29.55 29.54 19.72 116.38 HDPE 126.20 1.2 9.82

Pipe 8,140 626,594 9,672,548 9 140 0.01157 0.2132 0.0357 0.3242 0.0050 0.0054 11.03 29.54 29.53 19.72 116.38 HDPE 126.20 1.2 9.82

Pipe 8,160 626,593 9,672,568 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.10 29.53 29.52 19.71 116.39 HDPE 126.20 1.3 9.81

Pipe 8,180 626,591 9,672,587 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.21 29.52 29.51 19.70 116.39 HDPE 126.20 1.4 9.81
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Pipe 8,200 626,590 9,672,607 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.37 29.51 29.50 19.58 116.28 HDPE 126.20 1.4 9.92

Pipe 8,220 626,588 9,672,627 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.46 29.50 29.49 19.46 116.17 HDPE 126.20 1.4 10.03

Pipe 8,240 626,587 9,672,647 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.55 29.49 29.48 19.34 116.06 HDPE 126.20 1.4 10.15

Pipe 8,260 626,585 9,672,667 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 11.98 29.47 29.47 18.90 115.63 HDPE 126.20 1.4 10.57

Pipe 8,278 626,584 9,672,685 18 140 0.01157 0.2132 0.0357 0.3242 0.0097 0.0054 12.34 29.47 29.46 18.52 115.26 HDPE 126.20 1.4 10.94

Pipe 8,280 626,583 9,672,687 2 140 0.01157 0.2132 0.0357 0.3242 0.0013 0.0054 12.34 29.46 29.46 18.51 115.25 HDPE 126.20 1.4 10.95

Pipe 8,300 626,581 9,672,707 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.19 29.45 29.45 18.39 115.14 HDPE 126.20 1.1 11.06

Pipe 8,320 626,578 9,672,727 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.00 29.44 29.44 18.26 115.03 HDPE 126.20 0.8 11.17

Pipe 8,340 626,576 9,672,747 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.00 29.43 29.43 18.14 114.92 HDPE 126.20 0.7 11.28

Pipe 8,360 626,573 9,672,766 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.16 29.42 29.41 18.02 114.81 HDPE 126.20 0.8 11.39

Pipe 8,380 626,571 9,672,786 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.91 29.41 29.40 17.90 114.70 HDPE 126.20 1.4 11.51

Pipe 8,386 626,570 9,672,792 6 140 0.01157 0.2132 0.0357 0.3242 0.0034 0.0054 13.16 29.41 29.40 17.64 114.44 HDPE 126.20 1.4 11.76

Pipe 8,400 626,567 9,672,806 14 140 0.01157 0.2132 0.0357 0.3242 0.0075 0.0054 13.43 29.40 29.39 17.36 114.17 HDPE 126.20 1.4 12.03

Pipe 8,420 626,562 9,672,825 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.17 29.39 29.38 17.62 114.44 HDPE 126.20 1.4 11.76

Pipe 8,440 626,557 9,672,845 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.82 29.38 29.37 17.87 114.70 HDPE 126.20 1.3 11.50

Pipe 8,460 626,552 9,672,864 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.42 29.37 29.36 18.13 114.97 HDPE 126.20 1.2 11.23

Pipe 8,480 626,548 9,672,884 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.37 29.35 29.35 18.38 115.23 HDPE 126.20 1.4 10.97

Pipe 8,500 626,543 9,672,903 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.74 29.34 29.34 17.89 114.75 HDPE 126.20 1.3 11.45

Pipe 8,510 626,540 9,672,912 10 140 0.01157 0.2132 0.0357 0.3242 0.0054 0.0054 12.97 29.34 29.33 17.65 114.51 HDPE 126.20 1.3 11.69

Pipe 8,520 626,537 9,672,922 10 140 0.01157 0.2132 0.0357 0.3242 0.0056 0.0054 13.15 29.33 29.33 17.39 114.27 HDPE 126.20 1.2 11.93

Pipe 8,540 626,531 9,672,941 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.48 29.32 29.32 16.90 113.78 HDPE 126.20 1.1 12.42

Pipe 8,560 626,524 9,672,960 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.04 29.31 29.31 16.40 113.30 HDPE 126.20 1.1 12.90

Pipe 8,580 626,518 9,672,979 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.79 29.30 29.29 15.91 112.82 HDPE 126.20 1.4 13.39

Pipe 8,600 626,512 9,672,998 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.24 29.29 29.28 15.44 112.36 HDPE 126.20 1.4 13.84

Pipe 8,620 626,505 9,673,017 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.41 29.28 29.27 15.27 112.19 HDPE 126.20 1.4 14.01

Pipe 8,640 626,497 9,673,035 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.42 29.27 29.26 15.24 112.18 HDPE 126.20 1.4 14.02

Pipe 8,660 626,488 9,673,053 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.19 29.26 29.25 15.43 112.38 HDPE 126.20 1.4 13.82

Pipe 8,680 626,479 9,673,071 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.87 29.25 29.24 15.63 112.59 HDPE 126.20 1.3 13.61

Pipe 8,700 626,470 9,673,089 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.59 29.23 29.23 15.83 112.80 HDPE 126.20 1.2 13.40

Pipe 8,706 626,467 9,673,093 6 140 0.01157 0.2132 0.0357 0.3242 0.0030 0.0054 14.55 29.23 29.23 15.88 112.86 HDPE 126.20 1.2 13.34

Pipe 8,720 626,459 9,673,105 15 140 0.01157 0.2132 0.0357 0.3242 0.0079 0.0054 14.54 29.22 29.22 16.02 113.01 HDPE 126.20 1.3 13.19

Pipe 8,740 626,448 9,673,122 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.39 29.21 29.21 16.22 113.21 HDPE 126.20 1.4 12.99

Pipe 8,760 626,436 9,673,138 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.08 29.20 29.20 16.57 113.58 HDPE 126.20 1.5 12.62

Pipe 8,780 626,425 9,673,155 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.64 29.19 29.19 16.93 113.94 HDPE 126.20 1.4 12.26

Pipe 8,800 626,413 9,673,171 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.21 29.18 29.17 17.28 114.31 HDPE 126.20 1.3 11.89

Pipe 8,820 626,402 9,673,187 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.93 29.17 29.16 17.64 114.67 HDPE 126.20 1.4 11.53

Pipe 8,840 626,391 9,673,204 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.04 29.16 29.15 17.28 114.33 HDPE 126.20 1.2 11.87

Pipe 8,841 626,390 9,673,205 1 140 0.01157 0.2132 0.0357 0.3242 0.0007 0.0054 13.06 29.16 29.15 17.26 114.31 HDPE 126.20 1.2 11.89

Pipe 8,860 626,380 9,673,221 19 140 0.01157 0.2132 0.0357 0.3242 0.0102 0.0054 13.37 29.15 29.14 16.93 113.99 HDPE 126.20 1.2 12.21

Pipe 8,880 626,369 9,673,238 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.95 29.14 29.13 16.58 113.65 HDPE 126.20 1.4 12.55

Pipe 8,900 626,358 9,673,254 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.00 29.12 29.12 16.52 113.60 HDPE 126.20 1.4 12.60

Pipe 8,920 626,348 9,673,271 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.37 29.11 29.11 17.02 114.11 HDPE 126.20 1.3 12.09

Pipe 8,940 626,337 9,673,288 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.97 29.10 29.10 17.53 114.63 HDPE 126.20 1.4 11.57

Pipe 8,960 626,326 9,673,305 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.82 29.09 29.09 17.42 114.53 HDPE 126.20 1.2 11.67

Pipe 8,980 626,316 9,673,322 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.92 29.08 29.08 17.31 114.44 HDPE 126.20 1.2 11.77

Pipe 9,000 626,305 9,673,339 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.26 29.07 29.06 17.20 114.34 HDPE 126.20 1.4 11.86
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Pipe 9,013 626,298 9,673,350 13 140 0.01157 0.2132 0.0357 0.3242 0.0072 0.0054 13.35 29.06 29.06 17.11 114.25 HDPE 126.20 1.4 11.95

Pipe 9,020 626,295 9,673,356 7 140 0.01157 0.2132 0.0357 0.3242 0.0037 0.0054 13.29 29.06 29.05 17.11 114.26 HDPE 126.20 1.3 11.94

Pipe 9,040 626,286 9,673,374 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.29 29.05 29.04 17.11 114.27 HDPE 126.20 1.4 11.93

Pipe 9,060 626,277 9,673,392 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.31 29.04 29.03 17.12 114.29 HDPE 126.20 1.4 11.91

Pipe 9,069 626,273 9,673,400 9 140 0.01157 0.2132 0.0357 0.3242 0.0050 0.0054 13.18 29.03 29.03 17.22 114.40 HDPE 126.20 1.4 11.80

Pipe 9,080 626,270 9,673,410 11 140 0.01157 0.2132 0.0357 0.3242 0.0059 0.0054 12.96 29.03 29.02 17.34 114.52 HDPE 126.20 1.3 11.68

Pipe 9,100 626,264 9,673,430 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.84 29.02 29.01 17.57 114.76 HDPE 126.20 1.4 11.44

Pipe 9,120 626,258 9,673,449 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.97 29.00 29.00 17.12 114.32 HDPE 126.20 1.1 11.88

Pipe 9,140 626,252 9,673,468 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.72 28.99 28.99 16.67 113.88 HDPE 126.20 1.4 12.32

Pipe 9,160 626,247 9,673,487 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.67 28.98 28.98 15.84 113.06 HDPE 126.20 1.5 13.14

Pipe 9,172 626,243 9,673,499 12 140 0.01157 0.2132 0.0357 0.3242 0.0067 0.0054 15.16 28.98 28.97 15.33 112.56 HDPE 126.20 1.5 13.64

Pipe 9,180 626,242 9,673,506 8 140 0.01157 0.2132 0.0357 0.3242 0.0043 0.0054 15.36 28.97 28.97 15.00 112.24 HDPE 126.20 1.4 13.96

Pipe 9,200 626,240 9,673,526 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.70 28.96 28.96 14.65 111.90 HDPE 126.20 1.4 14.30

Pipe 9,220 626,237 9,673,546 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.60 28.95 28.94 14.65 111.91 HDPE 126.20 1.3 14.29

Pipe 9,240 626,234 9,673,566 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.52 28.94 28.93 14.65 111.92 HDPE 126.20 1.2 14.28

Pipe 9,260 626,232 9,673,586 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.59 28.93 28.92 14.66 111.93 HDPE 126.20 1.3 14.27

Pipe 9,280 626,229 9,673,606 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.65 28.92 28.91 14.66 111.95 HDPE 126.20 1.4 14.25

Pipe 9,280 626,229 9,673,606 0 140 0.01157 0.2132 0.0357 0.3242 0.0001 0.0054 15.65 28.92 28.91 14.66 111.95 HDPE 126.20 1.4 14.25

Pipe 9,300 626,229 9,673,626 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.65 28.91 28.90 14.66 111.96 HDPE 126.20 1.4 14.24

Pipe 9,320 626,230 9,673,646 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.65 28.90 28.89 14.66 111.97 HDPE 126.20 1.4 14.23

Pipe 9,340 626,230 9,673,666 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.64 28.88 28.88 14.66 111.98 HDPE 126.20 1.4 14.22

Pipe 9,360 626,230 9,673,686 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.64 28.87 28.87 14.66 111.99 HDPE 126.20 1.4 14.21

Pipe 9,380 626,232 9,673,705 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.59 28.86 28.86 14.66 112.01 HDPE 126.20 1.4 14.19

Pipe 9,400 626,234 9,673,725 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 16.32 28.85 28.85 13.82 111.17 HDPE 126.20 1.3 15.03

Pipe 9,420 626,236 9,673,745 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 17.30 28.84 28.84 12.97 110.33 HDPE 126.20 1.4 15.87

Pipe 9,440 626,239 9,673,765 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.11 28.83 28.82 12.12 109.50 HDPE 126.20 1.4 16.70

Pipe 9,460 626,241 9,673,785 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.94 28.82 28.81 11.27 108.66 HDPE 126.20 1.4 17.54

Pipe 9,473 626,243 9,673,798 13 140 0.01157 0.2132 0.0357 0.3242 0.0073 0.0054 19.09 28.81 28.81 11.14 108.53 HDPE 126.20 1.4 17.67

Pipe 9,480 626,244 9,673,805 7 140 0.01157 0.2132 0.0357 0.3242 0.0036 0.0054 19.13 28.81 28.80 11.07 108.47 HDPE 126.20 1.4 17.73

Pipe 9,500 626,248 9,673,824 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 19.16 28.80 28.79 11.03 108.44 HDPE 126.20 1.4 17.76

Pipe 9,520 626,252 9,673,844 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 19.06 28.79 28.78 11.18 108.60 HDPE 126.20 1.5 17.60

Pipe 9,540 626,256 9,673,863 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.84 28.77 28.77 11.33 108.76 HDPE 126.20 1.4 17.44

Pipe 9,560 626,260 9,673,883 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 17.76 28.76 28.76 11.38 108.83 HDPE 126.20 0.4 17.38

Pipe 9,580 626,264 9,673,903 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 17.05 28.75 28.75 11.44 108.89 HDPE 126.20 -0.3 17.31

Pipe 9,600 626,268 9,673,922 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 17.38 28.74 28.74 11.50 108.96 HDPE 126.20 0.1 17.24

Pipe 9,607 626,269 9,673,929 7 140 0.01157 0.2132 0.0357 0.3242 0.0038 0.0054 17.47 28.74 28.73 11.52 108.98 HDPE 126.20 0.2 17.22

Pipe 9,620 626,271 9,673,942 13 140 0.01157 0.2132 0.0357 0.3242 0.0071 0.0054 17.67 28.73 28.73 11.55 109.03 HDPE 126.20 0.5 17.17

Pipe 9,640 626,274 9,673,962 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.13 28.72 28.71 11.61 109.10 HDPE 126.20 1.0 17.10

Pipe 9,660 626,276 9,673,982 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.44 28.71 28.70 11.67 109.17 HDPE 126.20 1.4 17.04

Pipe 9,680 626,279 9,674,001 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.37 28.70 28.69 11.64 109.15 HDPE 126.20 1.3 17.05

Pipe 9,695 626,281 9,674,016 15 140 0.01157 0.2132 0.0357 0.3242 0.0081 0.0054 18.30 28.69 28.68 11.63 109.14 HDPE 126.20 1.2 17.06

Pipe 9,700 626,280 9,674,021 5 140 0.01157 0.2132 0.0357 0.3242 0.0028 0.0054 18.27 28.69 28.68 11.62 109.14 HDPE 126.20 1.2 17.06

Pipe 9,720 626,279 9,674,041 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.10 28.68 28.67 11.59 109.12 HDPE 126.20 1.0 17.08

Pipe 9,740 626,277 9,674,061 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.10 28.67 28.66 11.57 109.11 HDPE 126.20 1.0 17.09

Pipe 9,747 626,277 9,674,068 7 140 0.01157 0.2132 0.0357 0.3242 0.0036 0.0054 18.17 28.66 28.66 11.56 109.11 HDPE 126.20 1.1 17.09

Pipe 9,760 626,275 9,674,081 14 140 0.01157 0.2132 0.0357 0.3242 0.0074 0.0054 18.35 28.65 28.65 11.55 109.10 HDPE 126.20 1.2 17.10
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Pipe 9,780 626,273 9,674,101 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.52 28.64 28.64 11.52 109.08 HDPE 126.20 1.4 17.12

Pipe 9,800 626,271 9,674,121 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.58 28.63 28.63 11.45 109.02 HDPE 126.20 1.4 17.18

Pipe 9,820 626,269 9,674,141 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.30 28.62 28.62 11.61 109.20 HDPE 126.20 1.3 17.00

Pipe 9,840 626,266 9,674,161 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 17.83 28.61 28.61 11.78 109.37 HDPE 126.20 1.0 16.83

Pipe 9,859 626,264 9,674,180 19 140 0.01157 0.2132 0.0357 0.3242 0.0106 0.0054 17.76 28.60 28.59 11.94 109.54 HDPE 126.20 1.1 16.66

Pipe 9,860 626,264 9,674,180 1 140 0.01157 0.2132 0.0357 0.3242 0.0004 0.0054 17.76 28.60 28.59 11.95 109.55 HDPE 126.20 1.1 16.65

Pipe 9,880 626,260 9,674,200 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 17.87 28.59 28.58 12.11 109.73 HDPE 126.20 1.4 16.47

Pipe 9,900 626,255 9,674,220 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 17.57 28.58 28.57 12.40 110.03 HDPE 126.20 1.4 16.17

Pipe 9,920 626,251 9,674,239 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 17.07 28.57 28.56 12.90 110.53 HDPE 126.20 1.4 15.67

Pipe 9,940 626,245 9,674,258 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 16.45 28.56 28.55 13.58 111.23 HDPE 126.20 1.5 14.97

Pipe 9,960 626,239 9,674,277 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.67 28.55 28.54 14.26 111.92 HDPE 126.20 1.4 14.28

Pipe 9,980 626,232 9,674,296 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.80 28.53 28.53 14.94 112.62 HDPE 126.20 1.2 13.58

Pipe 10,000 626,225 9,674,315 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.09 28.52 28.52 15.63 113.31 HDPE 126.20 1.2 12.89

Pipe 10,001 626,225 9,674,316 1 140 0.01157 0.2132 0.0357 0.3242 0.0007 0.0054 14.05 28.52 28.52 15.67 113.35 HDPE 126.20 1.2 12.85

Pipe 10,020 626,218 9,674,333 19 140 0.01157 0.2132 0.0357 0.3242 0.0103 0.0054 13.60 28.51 28.51 16.31 114.00 HDPE 126.20 1.4 12.20

Pipe 10,040 626,210 9,674,352 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.08 28.50 28.50 16.43 114.13 HDPE 126.20 1.0 12.07

Pipe 10,060 626,202 9,674,370 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.00 28.49 28.49 16.55 114.26 HDPE 126.20 1.1 11.94

Pipe 10,080 626,195 9,674,389 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.00 28.48 28.47 16.66 114.39 HDPE 126.20 1.2 11.81

Pipe 10,100 626,187 9,674,407 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.08 28.47 28.46 16.78 114.52 HDPE 126.20 1.4 11.68

Pipe 10,120 626,182 9,674,426 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.08 28.46 28.45 16.80 114.54 HDPE 126.20 1.4 11.66

Pipe 10,140 626,177 9,674,446 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.95 28.45 28.44 16.81 114.57 HDPE 126.20 1.3 11.63

Pipe 10,160 626,171 9,674,465 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.81 28.44 28.43 16.82 114.59 HDPE 126.20 1.2 11.61

Pipe 10,180 626,166 9,674,484 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.80 28.42 28.42 16.84 114.62 HDPE 126.20 1.2 11.58

Pipe 10,200 626,161 9,674,504 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.96 28.41 28.41 16.85 114.65 HDPE 126.20 1.4 11.56

Pipe 10,220 626,156 9,674,523 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.59 28.40 28.40 16.86 114.66 HDPE 126.20 1.1 11.54

Pipe 10,240 626,151 9,674,542 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.08 28.39 28.39 16.87 114.68 HDPE 126.20 0.6 11.52

Pipe 10,260 626,147 9,674,562 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.00 28.38 28.38 16.88 114.70 HDPE 126.20 0.5 11.50

Pipe 10,280 626,142 9,674,581 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.00 28.37 28.36 16.88 114.72 HDPE 126.20 0.5 11.48

Pipe 10,300 626,138 9,674,601 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.43 28.36 28.35 16.89 114.74 HDPE 126.20 1.0 11.46

Pipe 10,309 626,136 9,674,609 9 140 0.01157 0.2132 0.0357 0.3242 0.0046 0.0054 12.60 28.35 28.35 16.89 114.75 HDPE 126.20 1.1 11.45

Pipe 10,320 626,135 9,674,621 12 140 0.01157 0.2132 0.0357 0.3242 0.0063 0.0054 12.84 28.35 28.34 16.90 114.76 HDPE 126.20 1.4 11.44

Pipe 10,340 626,134 9,674,641 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.82 28.34 28.33 16.83 114.69 HDPE 126.20 1.3 11.51

Pipe 10,360 626,132 9,674,661 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.78 28.33 28.32 16.75 114.63 HDPE 126.20 1.2 11.57

Pipe 10,380 626,130 9,674,680 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 12.88 28.32 28.31 16.68 114.57 HDPE 126.20 1.3 11.63

Pipe 10,400 626,130 9,674,700 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.09 28.30 28.30 16.61 114.51 HDPE 126.20 1.4 11.69

Pipe 10,420 626,132 9,674,720 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 13.62 28.29 28.29 16.06 113.97 HDPE 126.20 1.4 12.23

Pipe 10,440 626,133 9,674,740 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.14 28.28 28.28 15.51 113.43 HDPE 126.20 1.4 12.77

Pipe 10,460 626,134 9,674,760 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 14.67 28.27 28.27 14.96 112.90 HDPE 126.20 1.4 13.30

Pipe 10,480 626,136 9,674,780 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.22 28.26 28.26 14.41 112.36 HDPE 126.20 1.4 13.84

Pipe 10,500 626,137 9,674,800 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 15.78 28.25 28.24 13.87 111.82 HDPE 126.20 1.4 14.38

Pipe 10,511 626,138 9,674,811 11 140 0.01157 0.2132 0.0357 0.3242 0.0060 0.0054 16.08 28.24 28.24 13.56 111.53 HDPE 126.20 1.4 14.68

Pipe 10,520 626,140 9,674,820 9 140 0.01157 0.2132 0.0357 0.3242 0.0049 0.0054 16.27 28.24 28.23 13.37 111.34 HDPE 126.20 1.4 14.86

Pipe 10,540 626,143 9,674,840 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 16.67 28.23 28.22 12.95 110.93 HDPE 126.20 1.4 15.27

Pipe 10,560 626,146 9,674,859 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 16.71 28.22 28.21 12.90 110.89 HDPE 126.20 1.4 15.31

Pipe 10,580 626,150 9,674,879 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 16.54 28.21 28.20 12.86 110.86 HDPE 126.20 1.2 15.34

Pipe 10,592 626,152 9,674,891 12 140 0.01157 0.2132 0.0357 0.3242 0.0065 0.0054 16.47 28.20 28.19 12.83 110.84 HDPE 126.20 1.1 15.36
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Pipe 10,600 626,153 9,674,899 8 140 0.01157 0.2132 0.0357 0.3242 0.0045 0.0054 16.46 28.20 28.19 12.81 110.82 HDPE 126.20 1.1 15.38

Pipe 10,620 626,157 9,674,918 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 16.51 28.18 28.18 12.77 110.79 HDPE 126.20 1.1 15.41

Pipe 10,640 626,161 9,674,938 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 16.85 28.17 28.17 12.72 110.75 HDPE 126.20 1.4 15.45

Pipe 10,660 626,164 9,674,958 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 17.46 28.16 28.16 12.10 110.14 HDPE 126.20 1.4 16.06

Pipe 10,680 626,168 9,674,977 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 17.94 28.15 28.15 11.61 109.66 HDPE 126.20 1.4 16.54

Pipe 10,686 626,169 9,674,984 6 140 0.01157 0.2132 0.0357 0.3242 0.0034 0.0054 18.03 28.15 28.14 11.50 109.55 HDPE 126.20 1.4 16.65

Pipe 10,700 626,172 9,674,997 14 140 0.01157 0.2132 0.0357 0.3242 0.0075 0.0054 18.15 28.14 28.14 11.25 109.31 HDPE 126.20 1.3 16.89

Pipe 10,720 626,176 9,675,017 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 18.51 28.13 28.12 10.89 108.96 HDPE 126.20 1.3 17.24

Pipe 10,730 626,178 9,675,026 10 140 0.01157 0.2132 0.0357 0.3242 0.0052 0.0054 18.70 28.12 28.12 10.72 108.80 HDPE 126.20 1.3 17.40

Pipe 10,740 626,180 9,675,036 11 140 0.01157 0.2132 0.0357 0.3242 0.0057 0.0054 18.86 28.12 28.11 10.53 108.61 HDPE 126.20 1.3 17.59

Pipe 10,760 626,185 9,675,056 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 19.15 28.11 28.10 10.16 108.26 HDPE 126.20 1.2 17.94

Pipe 10,780 626,189 9,675,075 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 19.69 28.10 28.09 9.80 107.91 HDPE 126.20 1.4 18.29

Pipe 10,800 626,194 9,675,095 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 20.28 28.09 28.08 9.14 107.26 HDPE 126.20 1.3 18.94

Pipe 10,805 626,195 9,675,099 5 140 0.01157 0.2132 0.0357 0.3242 0.0026 0.0054 20.44 28.08 28.08 8.98 107.10 HDPE 126.20 1.3 19.10

Pipe 10,820 626,196 9,675,114 15 140 0.01157 0.2132 0.0357 0.3242 0.0083 0.0054 21.00 28.07 28.07 8.47 106.60 HDPE 126.20 1.4 19.60

Pipe 10,840 626,197 9,675,134 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 21.28 28.06 28.06 8.20 106.34 HDPE 126.20 1.4 19.86

Pipe 10,860 626,198 9,675,154 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 21.53 28.05 28.05 7.93 106.08 HDPE 126.20 1.4 20.12

Pipe 10,877 626,200 9,675,171 17 140 0.01157 0.2132 0.0357 0.3242 0.0093 0.0054 21.71 28.04 28.04 7.70 105.86 HDPE 126.20 1.4 20.34

Pipe 10,880 626,199 9,675,174 3 140 0.01157 0.2132 0.0357 0.3242 0.0016 0.0054 21.76 28.04 28.04 7.66 105.82 HDPE 126.20 1.4 20.38

Pipe 10,900 626,197 9,675,194 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 22.04 28.03 28.03 7.39 105.56 HDPE 126.20 1.4 20.64

Pipe 10,920 626,194 9,675,214 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 21.84 28.02 28.01 7.57 105.76 HDPE 126.20 1.4 20.44

Pipe 10,940 626,192 9,675,234 20 140 0.01157 0.2132 0.0357 0.3242 0.0109 0.0054 21.48 28.01 28.00 7.92 106.12 HDPE 126.20 1.4 20.08

existing wk 10,942 626,191 9,675,236 2 140 0.01028 0.2132 0.0357 0.2881 0.0010 0.0042 21.40 28.01 28.00 8.00 106.20 HDPE 126.20 1.4 20.00

Pipe 10,960 626,188 9,675,253 18 140 0.01028 0.2132 0.0357 0.2881 0.0078 0.0042 20.74 28.00 28.00 8.60 106.81 HDPE 126.20 1.3 19.39

Pipe 10,980 626,184 9,675,273 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.94 27.99 27.99 9.28 107.49 HDPE 126.20 1.2 18.71

Pipe 11,000 626,180 9,675,293 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.32 27.98 27.98 9.95 108.17 HDPE 126.20 1.3 18.03

Pipe 11,020 626,176 9,675,312 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 18.70 27.97 27.97 10.63 108.86 HDPE 126.20 1.4 17.34

Pipe 11,022 626,176 9,675,314 2 140 0.01028 0.2132 0.0357 0.2881 0.0010 0.0042 18.63 27.97 27.97 10.70 108.93 HDPE 126.20 1.4 17.27

Pipe 11,040 626,171 9,675,332 18 140 0.01028 0.2132 0.0357 0.2881 0.0078 0.0042 18.06 27.97 27.96 10.78 109.02 HDPE 126.20 0.9 17.18

Pipe 11,060 626,166 9,675,351 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.88 27.96 27.95 10.87 109.12 HDPE 126.20 0.8 17.08

Pipe 11,080 626,161 9,675,370 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 18.24 27.95 27.94 10.96 109.22 HDPE 126.20 1.3 16.98

Pipe 11,086 626,159 9,675,376 6 140 0.01028 0.2132 0.0357 0.2881 0.0026 0.0042 18.35 27.95 27.94 10.99 109.25 HDPE 126.20 1.4 16.95

Pipe 11,100 626,155 9,675,389 14 140 0.01028 0.2132 0.0357 0.2881 0.0062 0.0042 18.11 27.94 27.93 11.22 109.49 HDPE 126.20 1.4 16.71

Pipe 11,120 626,150 9,675,409 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.47 27.93 27.93 11.88 110.15 HDPE 126.20 1.4 16.05

Pipe 11,140 626,145 9,675,428 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 16.80 27.92 27.92 12.53 110.81 HDPE 126.20 1.4 15.39

Pipe 11,160 626,139 9,675,447 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 16.12 27.91 27.91 13.19 111.48 HDPE 126.20 1.4 14.72

Pipe 11,180 626,134 9,675,466 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 15.10 27.90 27.90 14.09 112.39 HDPE 126.20 1.3 13.81

Pipe 11,200 626,129 9,675,486 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 14.03 27.89 27.89 14.99 113.30 HDPE 126.20 1.1 12.90

Pipe 11,220 626,125 9,675,505 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 13.39 27.89 27.88 15.89 114.21 HDPE 126.20 1.4 11.99

Pipe 11,240 626,120 9,675,525 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 13.08 27.88 27.87 15.73 114.06 HDPE 126.20 0.9 12.14

Pipe 11,260 626,116 9,675,544 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 13.33 27.87 27.86 15.57 113.91 HDPE 126.20 1.0 12.29

Pipe 11,280 626,111 9,675,564 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 13.84 27.86 27.86 15.41 113.76 HDPE 126.20 1.4 12.44

Pipe 11,300 626,106 9,675,583 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 14.03 27.85 27.85 15.22 113.57 HDPE 126.20 1.4 12.63

Pipe 11,320 626,102 9,675,603 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 14.00 27.84 27.84 15.02 113.39 HDPE 126.20 1.2 12.81

Pipe 11,340 626,097 9,675,622 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 14.26 27.83 27.83 14.83 113.20 HDPE 126.20 1.3 13.00

Pipe 11,341 626,097 9,675,623 1 140 0.01028 0.2132 0.0357 0.2881 0.0004 0.0042 14.28 27.83 27.83 14.82 113.19 HDPE 126.20 1.3 13.01
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Pipe 11,360 626,094 9,675,642 19 140 0.01028 0.2132 0.0357 0.2881 0.0084 0.0042 14.47 27.82 27.82 14.64 113.01 HDPE 126.20 1.3 13.19

Pipe 11,380 626,091 9,675,662 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 14.63 27.82 27.81 14.44 112.83 HDPE 126.20 1.3 13.37

Pipe 11,400 626,088 9,675,681 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 14.96 27.81 27.80 14.25 112.64 HDPE 126.20 1.4 13.56

Pipe 11,420 626,085 9,675,701 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 15.47 27.80 27.79 13.78 112.19 HDPE 126.20 1.5 14.01

Pipe 11,440 626,082 9,675,721 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 15.99 27.79 27.79 13.32 111.73 HDPE 126.20 1.5 14.47

Pipe 11,455 626,080 9,675,736 15 140 0.01028 0.2132 0.0357 0.2881 0.0065 0.0042 16.23 27.78 27.78 12.98 111.40 HDPE 126.20 1.4 14.80

Pipe 11,460 626,080 9,675,741 5 140 0.01028 0.2132 0.0357 0.2881 0.0023 0.0042 16.31 27.78 27.78 12.86 111.28 HDPE 126.20 1.4 14.92

Pipe 11,480 626,081 9,675,761 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 16.63 27.77 27.77 12.39 110.82 HDPE 126.20 1.3 15.38

Pipe 11,500 626,082 9,675,781 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.13 27.76 27.76 11.93 110.37 HDPE 126.20 1.3 15.83

Pipe 11,520 626,083 9,675,801 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.64 27.75 27.75 11.46 109.91 HDPE 126.20 1.4 16.29

Pipe 11,540 626,084 9,675,821 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 18.14 27.75 27.74 11.00 109.46 HDPE 126.20 1.4 16.74

Pipe 11,560 626,084 9,675,841 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 18.43 27.74 27.73 10.70 109.17 HDPE 126.20 1.4 17.03

Pipe 11,574 626,085 9,675,855 14 140 0.01028 0.2132 0.0357 0.2881 0.0063 0.0042 18.23 27.73 27.73 10.86 109.33 HDPE 126.20 1.4 16.87

Pipe 11,580 626,086 9,675,861 6 140 0.01028 0.2132 0.0357 0.2881 0.0025 0.0042 18.16 27.73 27.72 10.92 109.39 HDPE 126.20 1.4 16.81

Pipe 11,600 626,088 9,675,880 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.85 27.72 27.71 11.14 109.62 HDPE 126.20 1.3 16.58

Pipe 11,620 626,091 9,675,900 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.52 27.71 27.71 11.35 109.85 HDPE 126.20 1.2 16.35

Pipe 11,640 626,093 9,675,920 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.41 27.70 27.70 11.57 110.07 HDPE 126.20 1.3 16.13

Pipe 11,660 626,096 9,675,940 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.30 27.69 27.69 11.79 110.30 HDPE 126.20 1.4 15.90

Pipe 11,680 626,098 9,675,960 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.10 27.68 27.68 11.83 110.35 HDPE 126.20 1.3 15.85

Pipe 11,682 626,099 9,675,962 2 140 0.01028 0.2132 0.0357 0.2881 0.0009 0.0042 17.09 27.68 27.68 11.83 110.36 HDPE 126.20 1.2 15.84

Pipe 11,700 626,101 9,675,980 18 140 0.01028 0.2132 0.0357 0.2881 0.0079 0.0042 17.01 27.68 27.67 11.87 110.40 HDPE 126.20 1.2 15.80

Pipe 11,720 626,104 9,675,999 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.02 27.67 27.66 11.91 110.45 HDPE 126.20 1.3 15.75

Pipe 11,740 626,108 9,676,019 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.10 27.66 27.65 11.95 110.50 HDPE 126.20 1.4 15.70

Pipe 11,760 626,111 9,676,039 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 17.54 27.65 27.64 11.42 109.98 HDPE 126.20 1.3 16.22

Pipe 11,780 626,114 9,676,059 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 18.15 27.64 27.64 10.89 109.45 HDPE 126.20 1.4 16.75

Pipe 11,800 626,117 9,676,078 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.56 27.63 27.63 9.35 107.93 HDPE 126.20 1.3 18.27

Pipe 11,820 626,120 9,676,098 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 21.20 27.62 27.62 7.82 106.40 HDPE 126.20 1.4 19.80

Pipe 11,840 626,123 9,676,118 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 21.73 27.61 27.61 7.33 105.92 HDPE 126.20 1.5 20.28

Pipe 11,860 626,126 9,676,138 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.16 27.60 27.60 6.85 105.45 HDPE 126.20 1.4 20.76

Pipe 11,880 626,130 9,676,157 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.01 27.60 27.59 6.69 105.30 HDPE 126.20 1.1 20.90

Pipe 11,900 626,133 9,676,177 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.00 27.59 27.58 6.54 105.16 HDPE 126.20 1.0 21.04

Pipe 11,900 626,133 9,676,177 0 140 0.01028 0.2132 0.0357 0.2881 0.0001 0.0042 22.00 27.59 27.58 6.54 105.16 HDPE 126.20 1.0 21.04

Pipe 11,920 626,136 9,676,197 20 140 0.01028 0.2132 0.0357 0.2881 0.0087 0.0042 22.39 27.58 27.57 6.39 105.02 HDPE 126.20 1.2 21.18

Pipe 11,940 626,140 9,676,216 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.73 27.57 27.57 6.24 104.87 HDPE 126.20 1.4 21.33

Pipe 11,960 626,144 9,676,236 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.51 27.56 27.56 6.20 104.85 HDPE 126.20 1.2 21.35

Pipe 11,980 626,147 9,676,256 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.33 27.55 27.55 6.17 104.82 HDPE 126.20 0.9 21.38

Pipe 12,000 626,151 9,676,275 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.10 27.54 27.54 6.13 104.79 HDPE 126.20 0.7 21.41

Pipe 12,020 626,155 9,676,295 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.11 27.53 27.53 6.10 104.77 HDPE 126.20 0.7 21.43

Pipe 12,040 626,159 9,676,315 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.74 27.53 27.52 6.06 104.74 HDPE 126.20 1.3 21.46

Pipe 12,046 626,160 9,676,321 6 140 0.01028 0.2132 0.0357 0.2881 0.0027 0.0042 22.87 27.52 27.52 6.05 104.73 HDPE 126.20 1.4 21.47

Pipe 12,060 626,162 9,676,334 14 140 0.01028 0.2132 0.0357 0.2881 0.0061 0.0042 23.08 27.52 27.51 5.82 104.51 HDPE 126.20 1.4 21.69

Pipe 12,080 626,166 9,676,354 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 23.42 27.51 27.50 5.49 104.19 HDPE 126.20 1.4 22.02

Pipe 12,100 626,170 9,676,374 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 23.48 27.50 27.50 5.42 104.13 HDPE 126.20 1.4 22.08

Pipe 12,120 626,173 9,676,393 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.97 27.49 27.49 5.94 104.65 HDPE 126.20 1.4 21.55

Pipe 12,133 626,176 9,676,406 13 140 0.01028 0.2132 0.0357 0.2881 0.0059 0.0042 22.60 27.48 27.48 6.28 105.00 HDPE 126.20 1.4 21.20

Pipe 12,140 626,177 9,676,413 7 140 0.01028 0.2132 0.0357 0.2881 0.0029 0.0042 22.17 27.48 27.48 6.73 105.45 HDPE 126.20 1.4 20.75
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Pipe 12,160 626,181 9,676,433 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 20.79 27.47 27.47 8.08 106.81 HDPE 126.20 1.4 19.39

Pipe 12,180 626,185 9,676,452 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 20.16 27.46 27.46 8.43 107.17 HDPE 126.20 1.1 19.03

Pipe 12,200 626,188 9,676,472 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 20.09 27.46 27.45 8.76 107.51 HDPE 126.20 1.4 18.69

Pipe 12,220 626,192 9,676,491 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.71 27.45 27.44 9.14 107.89 HDPE 126.20 1.4 18.31

Pipe 12,240 626,196 9,676,511 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.19 27.44 27.43 9.11 107.87 HDPE 126.20 0.9 18.33

Pipe 12,260 626,200 9,676,531 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.16 27.43 27.42 9.08 107.86 HDPE 126.20 0.8 18.34

Pipe 12,280 626,203 9,676,550 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.50 27.42 27.42 9.05 107.84 HDPE 126.20 1.1 18.36

Pipe 12,300 626,207 9,676,570 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.69 27.41 27.41 9.02 107.82 HDPE 126.20 1.3 18.38

Pipe 12,320 626,211 9,676,590 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.79 27.40 27.40 9.00 107.80 HDPE 126.20 1.4 18.40

Pipe 12,323 626,212 9,676,593 3 140 0.01028 0.2132 0.0357 0.2881 0.0014 0.0042 19.81 27.40 27.40 8.99 107.80 HDPE 126.20 1.4 18.41

Pipe 12,340 626,215 9,676,609 17 140 0.01028 0.2132 0.0357 0.2881 0.0074 0.0042 19.47 27.39 27.39 9.03 107.84 HDPE 126.20 1.1 18.36

Pipe 12,360 626,220 9,676,629 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.11 27.39 27.38 9.07 107.89 HDPE 126.20 0.8 18.31

Pipe 12,380 626,224 9,676,648 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.14 27.38 27.37 9.12 107.95 HDPE 126.20 0.9 18.25

Pipe 12,400 626,229 9,676,668 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.25 27.37 27.36 9.16 108.00 HDPE 126.20 1.1 18.20

Pipe 12,420 626,233 9,676,687 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.49 27.36 27.35 9.21 108.06 HDPE 126.20 1.3 18.14

Pipe 12,431 626,236 9,676,698 11 140 0.01028 0.2132 0.0357 0.2881 0.0049 0.0042 19.53 27.35 27.35 9.23 108.09 HDPE 126.20 1.4 18.11

Pipe 12,440 626,239 9,676,706 9 140 0.01028 0.2132 0.0357 0.2881 0.0039 0.0042 19.49 27.35 27.35 9.25 108.11 HDPE 126.20 1.4 18.09

Pipe 12,460 626,245 9,676,725 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 18.86 27.34 27.34 9.19 108.06 HDPE 126.20 0.7 18.14

Pipe 12,480 626,252 9,676,744 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 18.19 27.33 27.33 9.13 108.00 HDPE 126.20 0.0 18.20

Pipe 12,500 626,259 9,676,763 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 18.89 27.32 27.32 9.07 107.95 HDPE 126.20 0.6 18.25

Pipe 12,520 626,265 9,676,782 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 19.70 27.31 27.31 9.01 107.90 HDPE 126.20 1.4 18.30

Pipe 12,540 626,272 9,676,801 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 20.62 27.31 27.30 8.08 106.98 HDPE 126.20 1.4 19.22

Pipe 12,555 626,277 9,676,814 15 140 0.01028 0.2132 0.0357 0.2881 0.0065 0.0042 21.11 27.30 27.30 7.63 106.53 HDPE 126.20 1.4 19.67

Pipe 12,560 626,279 9,676,819 5 140 0.01028 0.2132 0.0357 0.2881 0.0023 0.0042 21.23 27.30 27.29 7.46 106.37 HDPE 126.20 1.4 19.83

Pipe 12,580 626,286 9,676,838 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 21.22 27.29 27.28 7.49 106.41 HDPE 126.20 1.4 19.79

Pipe 12,600 626,293 9,676,857 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 21.15 27.28 27.28 7.52 106.45 HDPE 126.20 1.4 19.75

Pipe 12,620 626,300 9,676,876 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 20.67 27.27 27.27 7.46 106.40 HDPE 126.20 0.9 19.80

Pipe 12,640 626,307 9,676,894 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 20.11 27.26 27.26 7.40 106.35 HDPE 126.20 0.3 19.85

Pipe 12,660 626,314 9,676,913 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 20.15 27.25 27.25 7.34 106.30 HDPE 126.20 0.2 19.90

Pipe 12,680 626,321 9,676,932 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 20.49 27.24 27.24 7.29 106.24 HDPE 126.20 0.5 19.96

Pipe 12,700 626,328 9,676,950 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 21.41 27.24 27.23 7.23 106.19 HDPE 126.20 1.4 20.01

Pipe 12,720 626,335 9,676,969 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.50 27.23 27.22 6.13 105.11 HDPE 126.20 1.4 21.10

Pipe 12,740 626,343 9,676,988 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 22.48 27.22 27.21 6.14 105.13 HDPE 126.20 1.4 21.08

Pipe 12,756 626,348 9,677,003 16 140 0.01028 0.2132 0.0357 0.2881 0.0072 0.0042 22.27 27.21 27.21 6.34 105.33 HDPE 126.20 1.4 20.87

Pipe 12,760 626,350 9,677,006 4 140 0.01028 0.2132 0.0357 0.2881 0.0016 0.0042 22.22 27.21 27.21 6.38 105.38 HDPE 126.20 1.4 20.82

Pipe 12,780 626,357 9,677,025 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 21.60 27.20 27.20 7.06 106.06 HDPE 126.20 1.5 20.14

Pipe 12,800 626,364 9,677,044 20 140 0.01028 0.2132 0.0357 0.2881 0.0088 0.0042 20.85 27.19 27.19 7.74 106.75 HDPE 126.20 1.4 19.45

proposed wk 4 12,820 626,371 9,677,062 20 140 0.00899 0.2132 0.0357 0.2520 0.0069 0.0032 19.75 27.18 27.18 8.63 107.65 HDPE 126.20 1.2 18.55

Pipe 12,840 626,379 9,677,081 20 140 0.00899 0.2132 0.0357 0.2520 0.0069 0.0032 18.67 27.18 27.17 9.52 108.54 HDPE 126.20 1.0 17.66

Pipe 12,860 626,386 9,677,100 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 18.16 27.14 27.13 10.17 109.24 HDPE 126.20 1.2 16.96

Pipe 12,880 626,393 9,677,118 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 17.76 27.11 27.10 10.83 109.93 HDPE 126.20 1.5 16.27

Pipe 12,895 626,398 9,677,132 15 140 0.00899 0.1534 0.0185 0.4868 0.0256 0.0121 17.15 27.08 27.07 11.32 110.45 HDPE 126.20 1.4 15.75

Pipe 12,900 626,400 9,677,137 5 140 0.00899 0.1534 0.0185 0.4868 0.0085 0.0121 16.86 27.08 27.06 11.63 110.76 HDPE 126.20 1.4 15.44

Pipe 12,920 626,408 9,677,155 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 15.58 27.04 27.03 12.85 112.02 HDPE 126.20 1.4 14.18

Pipe 12,940 626,415 9,677,174 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 15.18 27.01 27.00 12.87 112.07 HDPE 126.20 1.1 14.13

Pipe 12,960 626,422 9,677,193 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 15.47 26.97 26.96 12.89 112.13 HDPE 126.20 1.4 14.07
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Pipe 12,980 626,430 9,677,211 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 16.31 26.94 26.93 11.94 111.21 HDPE 126.20 1.3 14.99

Pipe 13,000 626,437 9,677,230 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 17.30 26.91 26.89 10.99 110.30 HDPE 126.20 1.4 15.90

Pipe 13,020 626,444 9,677,248 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 17.35 26.87 26.86 10.91 110.25 HDPE 126.20 1.4 15.95

Pipe 13,040 626,452 9,677,267 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 16.66 26.84 26.82 11.57 110.94 HDPE 126.20 1.4 15.26

Pipe 13,060 626,459 9,677,286 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 15.55 26.80 26.79 12.64 112.05 HDPE 126.20 1.4 14.15

Pipe 13,080 626,467 9,677,304 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.64 26.77 26.76 12.83 112.28 HDPE 126.20 0.7 13.92

Pipe 13,087 626,469 9,677,311 7 140 0.00899 0.1534 0.0185 0.4868 0.0126 0.0121 14.40 26.76 26.74 12.90 112.36 HDPE 126.20 0.6 13.84

Pipe 13,100 626,474 9,677,323 13 140 0.00899 0.1534 0.0185 0.4868 0.0215 0.0121 14.47 26.73 26.72 13.02 112.50 HDPE 126.20 0.8 13.70

Pipe 13,120 626,481 9,677,341 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.87 26.70 26.69 13.21 112.73 HDPE 126.20 1.4 13.47

Pipe 13,140 626,488 9,677,360 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.55 26.67 26.65 13.50 113.05 HDPE 126.20 1.4 13.15

Pipe 13,160 626,496 9,677,379 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.34 26.63 26.62 14.45 114.03 HDPE 126.20 1.2 12.17

Pipe 13,180 626,503 9,677,397 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.59 26.60 26.59 15.40 115.02 HDPE 126.20 1.4 11.19

Pipe 13,200 626,510 9,677,416 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.39 26.56 26.55 15.39 115.03 HDPE 126.20 1.2 11.17

Pipe 13,220 626,518 9,677,434 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.55 26.53 26.52 15.37 115.05 HDPE 126.20 1.4 11.15

Pipe 13,239 626,525 9,677,452 19 140 0.00899 0.1534 0.0185 0.4868 0.0321 0.0121 13.27 26.50 26.49 14.62 114.33 HDPE 126.20 1.4 11.87

Pipe 13,240 626,525 9,677,453 1 140 0.00899 0.1534 0.0185 0.4868 0.0020 0.0121 13.32 26.50 26.48 14.57 114.28 HDPE 126.20 1.4 11.92

Pipe 13,260 626,532 9,677,472 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.70 26.46 26.45 14.15 113.90 HDPE 126.20 1.4 12.30

Pipe 13,280 626,538 9,677,491 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.54 26.43 26.42 14.26 114.04 HDPE 126.20 1.4 12.16

Pipe 13,300 626,545 9,677,510 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.42 26.39 26.38 14.36 114.18 HDPE 126.20 1.4 12.02

Pipe 13,320 626,552 9,677,528 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.11 26.36 26.35 14.59 114.45 HDPE 126.20 1.4 11.75

Pipe 13,340 626,559 9,677,547 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.89 26.33 26.31 14.83 114.71 HDPE 126.20 1.4 11.49

Pipe 13,360 626,565 9,677,566 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.36 26.29 26.28 15.31 115.23 HDPE 126.20 1.4 10.97

Pipe 13,380 626,572 9,677,585 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.85 26.26 26.25 15.79 115.75 HDPE 126.20 1.4 10.45

Pipe 13,390 626,575 9,677,594 10 140 0.00899 0.1534 0.0185 0.4868 0.0165 0.0121 11.53 26.24 26.23 15.89 115.86 HDPE 126.20 1.2 10.34

Pipe 13,400 626,578 9,677,604 10 140 0.00899 0.1534 0.0185 0.4868 0.0176 0.0121 11.14 26.22 26.21 15.99 115.98 HDPE 126.20 0.9 10.22

Pipe 13,420 626,583 9,677,623 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.57 26.19 26.18 16.19 116.21 HDPE 126.20 0.6 9.99

Pipe 13,440 626,588 9,677,643 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.78 26.16 26.14 16.39 116.45 HDPE 126.20 1.0 9.75

Pipe 13,460 626,593 9,677,662 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.92 26.12 26.11 16.59 116.68 HDPE 126.20 1.4 9.52

Pipe 13,480 626,597 9,677,682 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.49 26.09 26.07 16.89 117.02 HDPE 126.20 1.3 9.18

Pipe 13,495 626,601 9,677,696 15 140 0.00899 0.1534 0.0185 0.4868 0.0256 0.0121 10.05 26.06 26.05 17.12 117.27 HDPE 126.20 1.1 8.93

Pipe 13,500 626,602 9,677,701 5 140 0.00899 0.1534 0.0185 0.4868 0.0085 0.0121 10.00 26.05 26.04 17.20 117.36 HDPE 126.20 1.2 8.84

Pipe 13,520 626,608 9,677,720 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.90 26.02 26.01 17.50 117.70 HDPE 126.20 1.4 8.50

Pipe 13,540 626,613 9,677,740 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.73 25.98 25.97 17.51 117.74 HDPE 126.20 1.3 8.46

Pipe 13,560 626,618 9,677,759 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.59 25.95 25.94 17.52 117.78 HDPE 126.20 1.2 8.42

Pipe 13,580 626,623 9,677,778 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.78 25.92 25.90 17.52 117.82 HDPE 126.20 1.4 8.38

Pipe 13,600 626,628 9,677,798 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.30 25.88 25.87 16.97 117.30 HDPE 126.20 1.4 8.90

Pipe 13,620 626,633 9,677,817 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.34 25.85 25.84 16.89 117.26 HDPE 126.20 1.4 8.94

Pipe 13,621 626,633 9,677,818 1 140 0.00899 0.1534 0.0185 0.4868 0.0014 0.0121 10.33 25.85 25.83 16.89 117.26 HDPE 126.20 1.4 8.94

Pipe 13,640 626,637 9,677,837 19 140 0.00899 0.1534 0.0185 0.4868 0.0327 0.0121 10.13 25.81 25.80 16.94 117.34 HDPE 126.20 1.3 8.86

Pipe 13,660 626,640 9,677,856 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.01 25.78 25.77 17.00 117.43 HDPE 126.20 1.2 8.77

Pipe 13,680 626,644 9,677,876 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.98 25.75 25.73 17.05 117.51 HDPE 126.20 1.3 8.69

Pipe 13,700 626,647 9,677,896 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.00 25.71 25.70 17.10 117.60 HDPE 126.20 1.4 8.60

Pipe 13,720 626,651 9,677,915 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.00 25.68 25.67 16.89 117.42 HDPE 126.20 1.2 8.78

Pipe 13,736 626,654 9,677,931 16 140 0.00899 0.1534 0.0185 0.4868 0.0271 0.0121 10.25 25.65 25.64 16.72 117.28 HDPE 126.20 1.3 8.92

Pipe 13,740 626,654 9,677,935 4 140 0.00899 0.1534 0.0185 0.4868 0.0070 0.0121 10.35 25.64 25.63 16.68 117.25 HDPE 126.20 1.4 8.95

Pipe 13,760 626,658 9,677,955 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.87 25.61 25.60 16.13 116.73 HDPE 126.20 1.4 9.47
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Pipe 13,780 626,662 9,677,974 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.17 25.58 25.56 15.79 116.43 HDPE 126.20 1.4 9.77

Pipe 13,800 626,665 9,677,994 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.32 25.54 25.53 15.61 116.28 HDPE 126.20 1.4 9.92

Pipe 13,820 626,669 9,678,014 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.73 25.51 25.50 15.90 116.61 HDPE 126.20 1.1 9.59

Pipe 13,840 626,672 9,678,033 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.07 25.47 25.46 16.20 116.94 HDPE 126.20 0.8 9.26

Pipe 13,860 626,674 9,678,053 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.00 25.44 25.43 16.50 117.27 HDPE 126.20 1.1 8.93

Pipe 13,880 626,676 9,678,073 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.00 25.40 25.39 16.79 117.60 HDPE 126.20 1.4 8.60

Pipe 13,900 626,678 9,678,093 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.01 25.37 25.36 16.76 117.60 HDPE 126.20 1.4 8.60

Pipe 13,920 626,680 9,678,113 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.00 25.34 25.32 16.73 117.60 HDPE 126.20 1.4 8.60

Pipe 13,940 626,683 9,678,133 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.53 25.30 25.29 17.00 117.91 HDPE 126.20 1.2 8.29

Pipe 13,960 626,685 9,678,153 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.13 25.27 25.26 17.27 118.22 HDPE 126.20 1.1 7.98

Pipe 13,974 626,686 9,678,167 14 140 0.00899 0.1534 0.0185 0.4868 0.0244 0.0121 9.10 25.24 25.23 17.47 118.44 HDPE 126.20 1.3 7.76

Pipe 13,980 626,686 9,678,173 6 140 0.00899 0.1534 0.0185 0.4868 0.0097 0.0121 9.08 25.23 25.22 17.55 118.53 HDPE 126.20 1.4 7.68

Pipe 14,000 626,688 9,678,193 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.00 25.20 25.19 17.56 118.57 HDPE 126.20 1.4 7.63

Pipe 14,020 626,689 9,678,212 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.00 25.17 25.15 17.57 118.61 HDPE 126.20 1.4 7.59

Pipe 14,040 626,691 9,678,232 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.94 25.13 25.12 17.58 118.66 HDPE 126.20 1.4 7.54

Pipe 14,060 626,692 9,678,252 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.75 25.10 25.09 17.67 118.78 HDPE 126.20 1.3 7.42

Pipe 14,080 626,694 9,678,272 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.61 25.06 25.05 17.76 118.90 HDPE 126.20 1.3 7.30

Pipe 14,100 626,695 9,678,292 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.57 25.03 25.02 17.84 119.03 HDPE 126.20 1.4 7.17

Pipe 14,120 626,697 9,678,312 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.38 25.00 24.98 17.83 119.05 HDPE 126.20 1.2 7.15

Pipe 14,139 626,698 9,678,332 19 140 0.00899 0.1534 0.0185 0.4868 0.0331 0.0121 8.10 24.96 24.95 17.82 119.07 HDPE 126.20 1.0 7.13

Pipe 14,140 626,698 9,678,332 1 140 0.00899 0.1534 0.0185 0.4868 0.0010 0.0121 8.09 24.96 24.95 17.82 119.07 HDPE 126.20 1.0 7.13

Pipe 14,160 626,698 9,678,352 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.51 24.93 24.92 17.80 119.09 HDPE 126.20 1.4 7.11

Pipe 14,180 626,697 9,678,372 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.28 24.89 24.88 17.00 118.32 HDPE 126.20 1.4 7.88

Pipe 14,200 626,696 9,678,392 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.49 24.86 24.85 16.76 118.11 HDPE 126.20 1.4 8.09

Pipe 14,220 626,696 9,678,412 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.56 24.83 24.81 16.65 118.04 HDPE 126.20 1.4 8.16

Pipe 14,240 626,695 9,678,432 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.95 24.79 24.78 17.27 118.69 HDPE 126.20 1.4 7.51

Pipe 14,253 626,694 9,678,445 13 140 0.00899 0.1534 0.0185 0.4868 0.0223 0.0121 8.49 24.77 24.76 17.67 119.12 HDPE 126.20 1.4 7.08

Pipe 14,260 626,694 9,678,452 7 140 0.00899 0.1534 0.0185 0.4868 0.0118 0.0121 8.26 24.76 24.74 17.88 119.34 HDPE 126.20 1.4 6.86

Pipe 14,280 626,693 9,678,472 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.30 24.72 24.71 18.09 119.58 HDPE 126.20 0.7 6.62

Pipe 14,300 626,691 9,678,492 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.33 24.69 24.68 18.30 119.82 HDPE 126.20 0.0 6.38

Pipe 14,320 626,690 9,678,512 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.49 24.65 24.64 18.51 120.07 HDPE 126.20 -0.6 6.13

Pipe 14,340 626,688 9,678,532 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.76 24.62 24.61 18.72 120.31 HDPE 126.20 -1.1 5.89

Pipe 14,360 626,687 9,678,552 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.80 24.59 24.57 18.92 120.55 HDPE 126.20 -0.8 5.65

Pipe 14,380 626,686 9,678,572 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.97 24.55 24.54 19.13 120.79 HDPE 126.20 -0.4 5.41

Pipe 14,400 626,684 9,678,592 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.53 24.52 24.51 19.34 121.03 HDPE 126.20 0.4 5.17

Pipe 14,420 626,683 9,678,612 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.90 24.48 24.47 19.55 121.28 HDPE 126.20 1.0 4.92

Pipe 14,440 626,681 9,678,632 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.91 24.45 24.44 19.76 121.52 HDPE 126.20 1.2 4.68

Pipe 14,460 626,679 9,678,651 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.05 24.42 24.40 19.54 121.33 HDPE 126.20 1.2 4.87

Pipe 14,480 626,676 9,678,671 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.20 24.38 24.37 19.32 121.15 HDPE 126.20 1.1 5.05

Pipe 14,500 626,673 9,678,691 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.64 24.35 24.34 19.10 120.96 HDPE 126.20 1.4 5.24

Pipe 14,520 626,671 9,678,711 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.44 24.31 24.30 18.27 120.17 HDPE 126.20 1.4 6.03

Pipe 14,540 626,668 9,678,731 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.22 24.28 24.27 17.45 119.38 HDPE 126.20 1.4 6.82

Pipe 14,548 626,667 9,678,738 8 140 0.00899 0.1534 0.0185 0.4868 0.0131 0.0121 8.50 24.27 24.25 17.13 119.08 HDPE 126.20 1.4 7.12

Pipe 14,560 626,665 9,678,750 12 140 0.00899 0.1534 0.0185 0.4868 0.0210 0.0121 9.01 24.25 24.23 16.62 118.59 HDPE 126.20 1.4 7.61

Pipe 14,580 626,661 9,678,770 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.13 24.21 24.20 16.47 118.47 HDPE 126.20 1.4 7.73

Pipe 14,600 626,657 9,678,789 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.93 24.18 24.17 16.47 118.51 HDPE 126.20 1.2 7.69
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Pipe 14,620 626,653 9,678,809 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.73 24.14 24.13 16.48 118.55 HDPE 126.20 1.1 7.65

Pipe 14,640 626,649 9,678,829 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.53 24.11 24.10 16.49 118.59 HDPE 126.20 0.9 7.61

Pipe 14,660 626,645 9,678,848 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.33 24.07 24.06 16.49 118.63 HDPE 126.20 0.8 7.57

Pipe 14,666 626,643 9,678,855 6 140 0.00899 0.1534 0.0185 0.4868 0.0109 0.0121 8.26 24.06 24.05 16.50 118.64 HDPE 126.20 0.7 7.56

Pipe 14,680 626,640 9,678,868 14 140 0.00899 0.1534 0.0185 0.4868 0.0232 0.0121 8.17 24.04 24.03 16.50 118.67 HDPE 126.20 0.6 7.53

Pipe 14,700 626,636 9,678,887 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.89 24.01 23.99 16.51 118.71 HDPE 126.20 1.4 7.49

Pipe 14,720 626,632 9,678,907 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.49 23.97 23.96 15.87 118.11 HDPE 126.20 1.4 8.09

Pipe 14,740 626,627 9,678,926 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.26 23.94 23.93 15.83 118.11 HDPE 126.20 1.2 8.09

Pipe 14,760 626,623 9,678,946 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.97 23.90 23.89 15.80 118.11 HDPE 126.20 0.9 8.09

Pipe 14,780 626,619 9,678,965 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.50 23.87 23.86 15.76 118.11 HDPE 126.20 1.4 8.10

Pipe 14,800 626,614 9,678,985 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.14 23.84 23.82 15.15 117.52 HDPE 126.20 1.5 8.68

Pipe 14,820 626,610 9,679,004 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.66 23.80 23.79 14.53 116.94 HDPE 126.20 1.4 9.26

Pipe 14,840 626,606 9,679,024 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.89 23.77 23.76 14.27 116.72 HDPE 126.20 1.4 9.49

Pipe 14,860 626,601 9,679,044 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.47 23.73 23.72 14.38 116.86 HDPE 126.20 1.1 9.34

Pipe 14,867 626,600 9,679,050 7 140 0.00899 0.1534 0.0185 0.4868 0.0114 0.0121 10.33 23.72 23.71 14.42 116.91 HDPE 126.20 1.0 9.29

Pipe 14,880 626,597 9,679,063 13 140 0.00899 0.1534 0.0185 0.4868 0.0227 0.0121 10.18 23.70 23.69 14.50 117.01 HDPE 126.20 1.0 9.19

Pipe 14,900 626,593 9,679,083 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.44 23.67 23.65 14.61 117.16 HDPE 126.20 1.4 9.04

Pipe 14,920 626,589 9,679,102 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.85 23.63 23.62 14.14 116.72 HDPE 126.20 1.4 9.48

Pipe 14,940 626,584 9,679,122 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.32 23.60 23.59 13.67 116.28 HDPE 126.20 1.4 9.92

Pipe 14,960 626,580 9,679,141 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.62 23.56 23.55 13.33 115.98 HDPE 126.20 1.4 10.22

Pipe 14,980 626,576 9,679,161 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.73 23.53 23.52 13.19 115.87 HDPE 126.20 1.4 10.33

Pipe 15,000 626,571 9,679,180 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.65 23.50 23.48 13.23 115.95 HDPE 126.20 1.4 10.25

Pipe 15,020 626,567 9,679,200 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.25 23.46 23.45 13.16 115.91 HDPE 126.20 1.0 10.29

Pipe 15,040 626,563 9,679,219 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.03 23.43 23.41 13.08 115.87 HDPE 126.20 0.7 10.33

Pipe 15,060 626,559 9,679,239 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.26 23.39 23.38 13.01 115.83 HDPE 126.20 0.9 10.37

Pipe 15,080 626,554 9,679,258 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.82 23.36 23.35 12.93 115.79 HDPE 126.20 1.4 10.42

Pipe 15,100 626,550 9,679,278 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.56 23.32 23.31 12.16 115.04 HDPE 126.20 1.4 11.16

Pipe 15,120 626,546 9,679,297 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.30 23.29 23.28 11.38 114.30 HDPE 126.20 1.4 11.90

Pipe 15,140 626,541 9,679,317 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.04 23.26 23.24 10.61 113.56 HDPE 126.20 1.4 12.64

Pipe 15,160 626,537 9,679,336 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.28 23.22 23.21 10.33 113.32 HDPE 126.20 1.4 12.88

Pipe 15,180 626,533 9,679,356 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.04 23.19 23.18 10.59 113.62 HDPE 126.20 1.5 12.58

Pipe 15,200 626,528 9,679,375 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.66 23.15 23.14 10.86 113.92 HDPE 126.20 1.4 12.28

Pipe 15,220 626,524 9,679,395 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.26 23.12 23.11 11.13 114.22 HDPE 126.20 1.3 11.98

Pipe 15,236 626,521 9,679,411 16 140 0.00899 0.1534 0.0185 0.4868 0.0278 0.0121 13.09 23.09 23.08 11.35 114.47 HDPE 126.20 1.4 11.73

Pipe 15,240 626,520 9,679,415 4 140 0.00899 0.1534 0.0185 0.4868 0.0063 0.0121 13.06 23.09 23.07 11.40 114.52 HDPE 126.20 1.4 11.68

Pipe 15,260 626,515 9,679,434 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.78 23.05 23.04 11.66 114.82 HDPE 126.20 1.4 11.38

Pipe 15,280 626,511 9,679,454 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.20 23.02 23.01 11.84 115.03 HDPE 126.20 1.0 11.17

Pipe 15,300 626,507 9,679,473 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.57 22.98 22.97 12.02 115.25 HDPE 126.20 0.6 10.96

Pipe 15,320 626,502 9,679,493 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.61 22.95 22.94 12.19 115.46 HDPE 126.20 0.9 10.74

Pipe 15,340 626,498 9,679,512 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.93 22.92 22.90 12.37 115.67 HDPE 126.20 1.4 10.53

Pipe 15,360 626,494 9,679,532 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.00 22.88 22.87 12.27 115.60 HDPE 126.20 1.4 10.60

Pipe 15,380 626,489 9,679,551 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.00 22.85 22.84 12.24 115.60 HDPE 126.20 1.4 10.60

Pipe 15,400 626,485 9,679,571 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.66 22.81 22.80 12.33 115.73 HDPE 126.20 1.2 10.47

Pipe 15,420 626,481 9,679,590 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.26 22.78 22.77 12.43 115.87 HDPE 126.20 0.9 10.33

Pipe 15,440 626,476 9,679,610 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.34 22.74 22.73 12.53 116.00 HDPE 126.20 1.1 10.20

Pipe 15,442 626,476 9,679,612 2 140 0.00899 0.1534 0.0185 0.4868 0.0036 0.0121 11.35 22.74 22.73 12.54 116.01 HDPE 126.20 1.2 10.19
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Pipe 15,460 626,472 9,679,629 18 140 0.00899 0.1534 0.0185 0.4868 0.0305 0.0121 11.47 22.71 22.70 12.63 116.13 HDPE 126.20 1.4 10.07

Pipe 15,480 626,467 9,679,649 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.90 22.68 22.66 12.10 115.64 HDPE 126.20 1.3 10.56

Pipe 15,500 626,462 9,679,668 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.46 22.64 22.63 11.57 115.14 HDPE 126.20 1.4 11.06

Pipe 15,520 626,457 9,679,687 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.23 22.61 22.60 10.79 114.39 HDPE 126.20 1.4 11.81

Pipe 15,540 626,452 9,679,707 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.95 22.57 22.56 10.01 113.65 HDPE 126.20 1.4 12.55

Pipe 15,560 626,447 9,679,726 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.25 22.54 22.53 9.68 113.35 HDPE 126.20 1.4 12.85

Pipe 15,580 626,443 9,679,746 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.44 22.51 22.49 9.45 113.16 HDPE 126.20 1.4 13.04

Pipe 15,600 626,438 9,679,765 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.51 22.47 22.46 9.37 113.11 HDPE 126.20 1.4 13.09

Pipe 15,620 626,433 9,679,784 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.48 22.44 22.43 9.29 113.06 HDPE 126.20 1.3 13.14

Pipe 15,640 626,428 9,679,804 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.61 22.40 22.39 9.21 113.02 HDPE 126.20 1.4 13.18

Pipe 15,660 626,423 9,679,823 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.63 22.37 22.36 9.13 112.97 HDPE 126.20 1.4 13.23

Pipe 15,680 626,418 9,679,843 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.25 22.34 22.32 9.26 113.14 HDPE 126.20 1.2 13.06

Pipe 15,700 626,414 9,679,862 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.99 22.30 22.29 9.40 113.31 HDPE 126.20 1.1 12.89

Pipe 15,720 626,409 9,679,881 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.12 22.27 22.26 9.54 113.48 HDPE 126.20 1.4 12.72

Pipe 15,740 626,404 9,679,901 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.95 22.23 22.22 9.67 113.65 HDPE 126.20 1.4 12.55

Pipe 15,760 626,399 9,679,920 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.06 22.20 22.19 10.44 114.45 HDPE 126.20 1.3 11.75

Pipe 15,780 626,394 9,679,939 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.35 22.17 22.15 11.21 115.26 HDPE 126.20 1.4 10.95

Pipe 15,800 626,389 9,679,959 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.97 22.13 22.12 11.10 115.19 HDPE 126.20 1.0 11.01

Pipe 15,820 626,384 9,679,978 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.93 22.10 22.08 11.00 115.12 HDPE 126.20 0.8 11.08

Pipe 15,840 626,379 9,679,997 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.55 22.06 22.05 10.90 115.05 HDPE 126.20 1.4 11.15

Pipe 15,860 626,374 9,680,017 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.29 22.03 22.02 10.17 114.35 HDPE 126.20 1.4 11.85

Pipe 15,880 626,368 9,680,036 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.95 21.99 21.98 9.43 113.65 HDPE 126.20 1.4 12.55

Pipe 15,900 626,363 9,680,056 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.31 21.96 21.95 9.04 113.29 HDPE 126.20 1.4 12.91

Pipe 15,920 626,358 9,680,075 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.44 21.93 21.91 8.87 113.16 HDPE 126.20 1.4 13.04

Pipe 15,930 626,356 9,680,084 10 140 0.00899 0.1534 0.0185 0.4868 0.0169 0.0121 14.51 21.91 21.90 8.79 113.09 HDPE 126.20 1.4 13.11

Pipe 15,940 626,353 9,680,094 10 140 0.00899 0.1534 0.0185 0.4868 0.0172 0.0121 14.47 21.89 21.88 8.78 113.10 HDPE 126.20 1.4 13.10

Pipe 15,960 626,348 9,680,114 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.50 21.86 21.85 8.75 113.11 HDPE 126.20 1.4 13.10

Pipe 15,980 626,343 9,680,133 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.43 21.82 21.81 8.78 113.17 HDPE 126.20 1.4 13.03

Pipe 16,000 626,338 9,680,152 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.19 21.79 21.78 8.99 113.41 HDPE 126.20 1.4 12.79

Pipe 16,020 626,333 9,680,172 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.84 21.76 21.74 9.32 113.78 HDPE 126.20 1.4 12.42

Pipe 16,040 626,327 9,680,191 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.46 21.72 21.71 9.66 114.15 HDPE 126.20 1.4 12.05

Pipe 16,060 626,322 9,680,210 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.09 21.69 21.68 9.99 114.52 HDPE 126.20 1.4 11.68

Pipe 16,080 626,317 9,680,229 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.72 21.65 21.64 10.33 114.89 HDPE 126.20 1.4 11.31

Pipe 16,100 626,312 9,680,249 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.34 21.62 21.61 10.67 115.26 HDPE 126.20 1.4 10.94

Pipe 16,120 626,307 9,680,268 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.97 21.59 21.57 11.00 115.63 HDPE 126.20 1.4 10.57

Pipe 16,140 626,302 9,680,287 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.89 21.55 21.54 10.91 115.58 HDPE 126.20 1.3 10.63

Pipe 16,160 626,296 9,680,307 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.08 21.52 21.51 10.82 115.52 HDPE 126.20 1.4 10.68

Pipe 16,180 626,291 9,680,326 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.56 21.48 21.47 10.23 114.96 HDPE 126.20 1.3 11.25

Pipe 16,181 626,291 9,680,327 1 140 0.00899 0.1534 0.0185 0.4868 0.0017 0.0121 12.60 21.48 21.47 10.20 114.93 HDPE 126.20 1.3 11.27

Pipe 16,200 626,286 9,680,345 19 140 0.00899 0.1534 0.0185 0.4868 0.0324 0.0121 13.21 21.45 21.44 9.63 114.39 HDPE 126.20 1.4 11.81

Pipe 16,220 626,281 9,680,365 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.48 21.41 21.40 9.32 114.12 HDPE 126.20 1.4 12.08

Pipe 16,240 626,276 9,680,384 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.62 21.38 21.37 9.15 113.98 HDPE 126.20 1.4 12.22

Pipe 16,260 626,270 9,680,403 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.37 21.35 21.33 9.19 114.06 HDPE 126.20 1.2 12.14

Pipe 16,280 626,265 9,680,423 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 12.99 21.31 21.30 9.23 114.13 HDPE 126.20 0.9 12.07

Pipe 16,300 626,260 9,680,442 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.06 21.28 21.27 9.27 114.21 HDPE 126.20 1.1 11.99

Pipe 16,318 626,255 9,680,459 18 140 0.00899 0.1534 0.0185 0.4868 0.0309 0.0121 13.31 21.25 21.24 9.31 114.27 HDPE 126.20 1.4 11.93
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Pipe 16,320 626,255 9,680,461 2 140 0.00899 0.1534 0.0185 0.4868 0.0032 0.0121 13.32 21.24 21.23 9.31 114.28 HDPE 126.20 1.4 11.92

Pipe 16,340 626,253 9,680,481 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.85 21.21 21.20 8.71 113.71 HDPE 126.20 1.4 12.49

Pipe 16,360 626,252 9,680,501 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.46 21.18 21.16 8.11 113.14 HDPE 126.20 1.4 13.06

Pipe 16,380 626,250 9,680,521 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 14.22 21.14 21.13 8.32 113.39 HDPE 126.20 1.4 12.81

Pipe 16,400 626,249 9,680,541 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.97 21.11 21.10 8.53 113.63 HDPE 126.20 1.4 12.57

Pipe 16,420 626,247 9,680,561 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.57 21.07 21.06 8.57 113.71 HDPE 126.20 1.1 12.49

Pipe 16,427 626,246 9,680,568 7 140 0.00899 0.1534 0.0185 0.4868 0.0118 0.0121 13.44 21.06 21.05 8.58 113.73 HDPE 126.20 1.0 12.47

Pipe 16,440 626,246 9,680,581 13 140 0.00899 0.1534 0.0185 0.4868 0.0223 0.0121 13.21 21.04 21.03 8.61 113.78 HDPE 126.20 0.8 12.42

Pipe 16,460 626,246 9,680,601 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.54 21.01 20.99 8.65 113.86 HDPE 126.20 1.2 12.34

Pipe 16,480 626,246 9,680,621 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.67 20.97 20.96 8.69 113.94 HDPE 126.20 1.4 12.27

Pipe 16,500 626,246 9,680,641 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 13.14 20.94 20.93 9.18 114.46 HDPE 126.20 1.4 11.74

Pipe 16,512 626,246 9,680,653 12 140 0.00899 0.1534 0.0185 0.4868 0.0206 0.0121 12.83 20.92 20.90 9.48 114.77 HDPE 126.20 1.4 11.43

Pipe 16,520 626,247 9,680,661 8 140 0.00899 0.1534 0.0185 0.4868 0.0135 0.0121 12.46 20.90 20.89 9.82 115.13 HDPE 126.20 1.4 11.07

Pipe 16,540 626,250 9,680,681 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.43 20.87 20.86 10.69 116.03 HDPE 126.20 1.3 10.17

Pipe 16,560 626,252 9,680,700 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.49 20.84 20.82 11.55 116.93 HDPE 126.20 1.2 9.27

Pipe 16,580 626,255 9,680,720 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.77 20.80 20.79 12.42 117.83 HDPE 126.20 1.4 8.37

Pipe 16,600 626,257 9,680,740 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.63 20.77 20.75 12.34 117.79 HDPE 126.20 1.2 8.41

Pipe 16,601 626,258 9,680,741 1 140 0.00899 0.1534 0.0185 0.4868 0.0012 0.0121 9.65 20.77 20.75 12.34 117.79 HDPE 126.20 1.2 8.41

Pipe 16,620 626,262 9,680,759 19 140 0.00899 0.1534 0.0185 0.4868 0.0329 0.0121 9.75 20.73 20.72 12.27 117.75 HDPE 126.20 1.3 8.46

Pipe 16,640 626,267 9,680,779 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.89 20.70 20.69 12.19 117.70 HDPE 126.20 1.4 8.50

Pipe 16,660 626,272 9,680,798 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.94 20.66 20.65 12.11 117.66 HDPE 126.20 1.4 8.54

Pipe 16,680 626,277 9,680,818 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.36 20.63 20.62 11.68 117.26 HDPE 126.20 1.4 8.94

Pipe 16,684 626,278 9,680,822 4 140 0.00899 0.1534 0.0185 0.4868 0.0073 0.0121 10.47 20.62 20.61 11.58 117.17 HDPE 126.20 1.4 9.03

Pipe 16,700 626,282 9,680,837 16 140 0.00899 0.1534 0.0185 0.4868 0.0268 0.0121 10.74 20.60 20.58 11.25 116.86 HDPE 126.20 1.4 9.34

Pipe 16,720 626,288 9,680,856 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.85 20.56 20.55 11.06 116.71 HDPE 126.20 1.4 9.49

Pipe 16,740 626,293 9,680,875 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 11.04 20.53 20.52 10.87 116.56 HDPE 126.20 1.4 9.64

Pipe 16,760 626,298 9,680,895 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 10.70 20.49 20.48 11.19 116.90 HDPE 126.20 1.4 9.30

Pipe 16,769 626,300 9,680,903 9 140 0.00899 0.1534 0.0185 0.4868 0.0150 0.0121 10.42 20.48 20.47 11.33 117.06 HDPE 126.20 1.3 9.14

Pipe 16,780 626,305 9,680,913 11 140 0.00899 0.1534 0.0185 0.4868 0.0191 0.0121 10.12 20.46 20.45 11.51 117.27 HDPE 126.20 1.2 8.93

Pipe 16,800 626,314 9,680,931 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.88 20.43 20.41 11.84 117.63 HDPE 126.20 1.3 8.57

Pipe 16,820 626,323 9,680,949 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.52 20.39 20.38 12.17 117.99 HDPE 126.20 1.3 8.21

Pipe 16,832 626,328 9,680,960 12 140 0.00899 0.1534 0.0185 0.4868 0.0199 0.0121 9.25 20.37 20.36 12.37 118.21 HDPE 126.20 1.3 7.99

Pipe 16,840 626,333 9,680,967 8 140 0.00899 0.1534 0.0185 0.4868 0.0142 0.0121 9.14 20.36 20.35 12.50 118.36 HDPE 126.20 1.3 7.84

Pipe 16,860 626,343 9,680,984 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.88 20.32 20.31 12.83 118.72 HDPE 126.20 1.4 7.48

Pipe 16,880 626,353 9,681,001 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.62 20.29 20.28 12.95 118.87 HDPE 126.20 1.3 7.33

Pipe 16,900 626,363 9,681,019 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.36 20.26 20.24 13.07 119.02 HDPE 126.20 1.2 7.18

Pipe 16,920 626,372 9,681,036 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.18 20.22 20.21 13.19 119.18 HDPE 126.20 1.2 7.02

Pipe 16,934 626,380 9,681,048 14 140 0.00899 0.1534 0.0185 0.4868 0.0242 0.0121 8.28 20.20 20.19 13.27 119.28 HDPE 126.20 1.4 6.92

Pipe 16,940 626,383 9,681,053 6 140 0.00899 0.1534 0.0185 0.4868 0.0099 0.0121 8.27 20.19 20.18 13.30 119.33 HDPE 126.20 1.4 6.87

Pipe 16,960 626,393 9,681,070 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.10 20.15 20.14 13.27 119.33 HDPE 126.20 1.2 6.87

Pipe 16,980 626,404 9,681,087 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.27 20.12 20.11 13.23 119.33 HDPE 126.20 1.4 6.87

Pipe 17,000 626,415 9,681,104 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.73 20.09 20.07 12.75 118.87 HDPE 126.20 1.4 7.33

Pipe 17,020 626,425 9,681,121 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.44 20.05 20.04 13.00 119.16 HDPE 126.20 1.4 7.04

Pipe 17,040 626,436 9,681,138 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.89 20.02 20.00 13.52 119.72 HDPE 126.20 1.4 6.49

Pipe 17,060 626,447 9,681,155 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.50 19.98 19.97 13.57 119.80 HDPE 126.20 1.1 6.40

Pipe 17,080 626,457 9,681,172 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.72 19.95 19.94 13.61 119.88 HDPE 126.20 1.4 6.32
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Pipe 17,100 626,468 9,681,188 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.40 19.91 19.90 12.90 119.20 HDPE 126.20 1.4 7.00

Pipe 17,120 626,479 9,681,205 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.69 19.88 19.87 12.58 118.91 HDPE 126.20 1.4 7.29

Pipe 17,140 626,490 9,681,222 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.97 19.85 19.83 12.26 118.63 HDPE 126.20 1.4 7.57

Pipe 17,160 626,501 9,681,239 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.12 19.81 19.80 13.08 119.48 HDPE 126.20 1.4 6.72

Pipe 17,180 626,512 9,681,256 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.67 19.78 19.77 13.44 119.88 HDPE 126.20 1.3 6.32

Pipe 17,200 626,522 9,681,272 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.32 19.74 19.73 13.81 120.28 HDPE 126.20 1.4 5.92

Pipe 17,220 626,533 9,681,289 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.53 19.71 19.70 13.99 120.50 HDPE 126.20 0.8 5.70

Pipe 17,240 626,544 9,681,306 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.39 19.68 19.66 14.18 120.71 HDPE 126.20 0.9 5.49

Pipe 17,260 626,555 9,681,323 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.67 19.64 19.63 14.36 120.93 HDPE 126.20 1.4 5.27

Pipe 17,280 626,566 9,681,340 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.03 19.61 19.60 13.71 120.32 HDPE 126.20 1.1 5.88

Pipe 17,300 626,577 9,681,356 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.87 19.57 19.56 13.07 119.71 HDPE 126.20 1.4 6.49

Pipe 17,320 626,587 9,681,373 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.50 19.54 19.53 12.43 119.10 HDPE 126.20 1.4 7.10

Pipe 17,340 626,598 9,681,390 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.48 19.51 19.49 12.42 119.12 HDPE 126.20 1.4 7.08

Pipe 17,360 626,609 9,681,407 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.15 19.47 19.46 12.71 119.45 HDPE 126.20 1.4 6.75

Pipe 17,380 626,620 9,681,424 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.60 19.44 19.43 13.23 120.00 HDPE 126.20 1.4 6.20

Pipe 17,400 626,631 9,681,440 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.78 19.40 19.39 14.01 120.82 HDPE 126.20 1.4 5.38

Pipe 17,420 626,642 9,681,457 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.05 19.37 19.36 14.36 121.21 HDPE 126.20 1.1 4.99

Pipe 17,440 626,652 9,681,474 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.00 19.33 19.32 14.72 121.60 HDPE 126.20 1.4 4.60

Pipe 17,460 626,663 9,681,491 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.00 19.30 19.29 14.71 121.62 HDPE 126.20 1.4 4.58

Pipe 17,480 626,674 9,681,508 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.00 19.27 19.25 14.70 121.64 HDPE 126.20 1.4 4.56

Pipe 17,500 626,685 9,681,525 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.94 19.23 19.22 14.68 121.66 HDPE 126.20 1.4 4.54

Pipe 17,520 626,696 9,681,541 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.51 19.20 19.19 15.08 122.09 HDPE 126.20 1.4 4.11

Pipe 17,540 626,707 9,681,558 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.83 19.16 19.15 15.23 122.28 HDPE 126.20 0.9 3.92

Pipe 17,560 626,718 9,681,575 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.44 19.13 19.12 15.38 122.46 HDPE 126.20 0.7 3.74

Pipe 17,580 626,728 9,681,592 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.63 19.10 19.08 15.53 122.65 HDPE 126.20 1.1 3.55

Pipe 17,600 626,739 9,681,609 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.76 19.06 19.05 15.69 122.84 HDPE 126.20 1.4 3.36

Pipe 17,620 626,750 9,681,625 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.31 19.03 19.02 14.98 122.17 HDPE 126.20 1.3 4.03

Pipe 17,640 626,761 9,681,642 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.10 18.99 18.98 14.28 121.50 HDPE 126.20 1.4 4.70

Pipe 17,660 626,772 9,681,659 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.50 18.96 18.95 13.85 121.10 HDPE 126.20 1.4 5.10

Pipe 17,680 626,783 9,681,676 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.40 18.93 18.91 13.92 121.20 HDPE 126.20 1.4 5.00

Pipe 17,700 626,793 9,681,693 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.14 18.89 18.88 14.09 121.41 HDPE 126.20 1.3 4.79

Pipe 17,720 626,804 9,681,709 20 140 0.00899 0.1534 0.0185 0.4868 0.0338 0.0121 5.85 18.86 18.85 14.26 121.62 HDPE 126.20 1.3 4.58

Pipe 17,720 626,804 9,681,709 0 140 0.00899 0.1534 0.0185 0.4868 0.0003 0.0121 5.85 18.86 18.85 14.26 121.62 HDPE 126.20 1.3 4.58

Pipe 17,740 626,815 9,681,726 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.77 18.82 18.81 14.44 121.83 HDPE 126.20 1.4 4.37

Pipe 17,760 626,827 9,681,743 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.31 18.79 18.78 13.71 121.13 HDPE 126.20 1.2 5.07

Pipe 17,780 626,838 9,681,759 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.17 18.76 18.74 12.99 120.44 HDPE 126.20 1.4 5.76

Pipe 17,800 626,849 9,681,776 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.85 18.72 18.71 12.26 119.75 HDPE 126.20 1.4 6.45

Pipe 17,820 626,860 9,681,792 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.00 18.69 18.67 11.07 118.60 HDPE 126.20 1.4 7.60

Pipe 17,840 626,871 9,681,809 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 9.00 18.65 18.64 11.05 118.61 HDPE 126.20 1.4 7.59

Pipe 17,860 626,882 9,681,825 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.97 18.62 18.61 11.03 118.63 HDPE 126.20 1.4 7.57

Pipe 17,880 626,894 9,681,842 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.68 18.58 18.57 11.30 118.92 HDPE 126.20 1.4 7.28

Pipe 17,900 626,905 9,681,859 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 8.24 18.55 18.54 11.70 119.36 HDPE 126.20 1.4 6.84

Pipe 17,910 626,910 9,681,867 10 140 0.00899 0.1534 0.0185 0.4868 0.0172 0.0121 8.02 18.53 18.52 11.90 119.58 HDPE 126.20 1.4 6.62

Pipe 17,920 626,916 9,681,875 10 140 0.00899 0.1534 0.0185 0.4868 0.0169 0.0121 7.31 18.52 18.50 12.50 120.19 HDPE 126.20 1.3 6.01

Pipe 17,940 626,926 9,681,893 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.90 18.48 18.47 13.70 121.43 HDPE 126.20 1.1 4.77

Pipe 17,960 626,936 9,681,910 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.93 18.45 18.44 14.91 122.67 HDPE 126.20 1.4 3.53
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Pipe 17,980 626,946 9,681,927 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.49 18.41 18.40 15.27 123.07 HDPE 126.20 1.4 3.13

Pipe 18,000 626,956 9,681,944 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.14 18.38 18.37 15.63 123.46 HDPE 126.20 1.4 2.74

Pipe 18,020 626,966 9,681,962 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.15 18.35 18.33 15.49 123.36 HDPE 126.20 1.3 2.84

Pipe 18,025 626,969 9,681,966 5 140 0.00899 0.1534 0.0185 0.4868 0.0085 0.0121 4.19 18.34 18.33 15.46 123.33 HDPE 126.20 1.3 2.87

Pipe 18,040 626,975 9,681,979 15 140 0.00899 0.1534 0.0185 0.4868 0.0256 0.0121 4.34 18.31 18.30 15.36 123.26 HDPE 126.20 1.4 2.94

Pipe 18,060 626,984 9,681,997 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.83 18.28 18.27 14.88 122.81 HDPE 126.20 1.4 3.39

Pipe 18,080 626,993 9,682,015 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.23 18.24 18.23 14.40 122.37 HDPE 126.20 1.4 3.83

Pipe 18,100 627,002 9,682,033 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.31 18.21 18.20 13.31 121.31 HDPE 126.20 1.4 4.89

Pipe 18,110 627,006 9,682,042 10 140 0.00899 0.1534 0.0185 0.4868 0.0167 0.0121 6.85 18.19 18.18 12.77 120.79 HDPE 126.20 1.4 5.41

Pipe 18,120 627,011 9,682,051 10 140 0.00899 0.1534 0.0185 0.4868 0.0174 0.0121 7.35 18.18 18.16 12.21 120.25 HDPE 126.20 1.4 5.95

Pipe 18,140 627,020 9,682,069 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.71 18.14 18.13 11.88 119.95 HDPE 126.20 1.5 6.25

Pipe 18,160 627,029 9,682,087 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.94 18.11 18.10 11.55 119.66 HDPE 126.20 1.4 6.54

Pipe 18,180 627,038 9,682,105 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.53 18.07 18.06 11.91 120.05 HDPE 126.20 1.4 6.15

Pipe 18,181 627,038 9,682,105 1 140 0.00899 0.1534 0.0185 0.4868 0.0014 0.0121 7.51 18.07 18.06 11.92 120.06 HDPE 126.20 1.4 6.14

Pipe 18,200 627,045 9,682,123 19 140 0.00899 0.1534 0.0185 0.4868 0.0327 0.0121 7.14 18.04 18.03 12.26 120.44 HDPE 126.20 1.4 5.76

Pipe 18,220 627,053 9,682,142 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.77 18.00 17.99 12.62 120.83 HDPE 126.20 1.4 5.37

Pipe 18,240 627,060 9,682,160 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.28 17.97 17.96 13.08 121.32 HDPE 126.20 1.4 4.88

Pipe 18,260 627,067 9,682,179 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.79 17.94 17.92 13.53 121.81 HDPE 126.20 1.4 4.39

Pipe 18,263 627,069 9,682,182 3 140 0.00899 0.1534 0.0185 0.4868 0.0051 0.0121 5.72 17.93 17.92 13.54 121.82 HDPE 126.20 1.3 4.38

Pipe 18,280 627,073 9,682,198 17 140 0.00899 0.1534 0.0185 0.4868 0.0290 0.0121 5.29 17.90 17.89 13.59 121.90 HDPE 126.20 1.0 4.30

Pipe 18,300 627,079 9,682,217 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.14 17.87 17.86 13.66 122.00 HDPE 126.20 0.9 4.20

Pipe 18,320 627,085 9,682,236 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.35 17.83 17.82 13.72 122.10 HDPE 126.20 1.2 4.11

Pipe 18,340 627,091 9,682,255 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.41 17.80 17.79 13.78 122.19 HDPE 126.20 1.4 4.01

Pipe 18,360 627,096 9,682,275 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.32 17.77 17.75 13.60 122.04 HDPE 126.20 1.2 4.16

Pipe 18,371 627,099 9,682,285 11 140 0.00899 0.1534 0.0185 0.4868 0.0184 0.0121 5.21 17.75 17.74 13.50 121.96 HDPE 126.20 1.0 4.24

Pipe 18,380 627,101 9,682,294 9 140 0.00899 0.1534 0.0185 0.4868 0.0157 0.0121 5.32 17.73 17.72 13.42 121.90 HDPE 126.20 1.0 4.30

Pipe 18,400 627,106 9,682,313 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.79 17.70 17.69 13.23 121.75 HDPE 126.20 1.3 4.45

Pipe 18,420 627,110 9,682,333 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.00 17.66 17.65 13.05 121.60 HDPE 126.20 1.4 4.60

Pipe 18,440 627,115 9,682,352 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.00 17.63 17.62 13.02 121.60 HDPE 126.20 1.4 4.60

Pipe 18,460 627,119 9,682,372 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.83 17.60 17.58 13.03 121.65 HDPE 126.20 1.3 4.55

Pipe 18,480 627,123 9,682,391 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.62 17.56 17.55 13.05 121.70 HDPE 126.20 1.1 4.50

Pipe 18,500 627,128 9,682,411 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 5.85 17.53 17.52 13.07 121.75 HDPE 126.20 1.4 4.45

Pipe 18,520 627,132 9,682,430 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.39 17.49 17.48 12.37 121.09 HDPE 126.20 1.3 5.11

Pipe 18,540 627,137 9,682,450 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.09 17.46 17.45 11.67 120.43 HDPE 126.20 1.3 5.77

Pipe 18,560 627,141 9,682,469 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.84 17.43 17.41 10.98 119.76 HDPE 126.20 1.4 6.44

Pipe 18,580 627,146 9,682,489 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 7.44 17.39 17.38 11.34 120.16 HDPE 126.20 1.4 6.04

Pipe 18,600 627,150 9,682,508 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 6.64 17.36 17.34 12.10 120.96 HDPE 126.20 1.4 5.24

Pipe 18,617 627,154 9,682,525 17 140 0.00899 0.1534 0.0185 0.4868 0.0295 0.0121 5.27 17.33 17.32 13.48 122.36 HDPE 126.20 1.4 3.84

Pipe 18,620 627,154 9,682,528 3 140 0.00899 0.1534 0.0185 0.4868 0.0046 0.0121 5.02 17.32 17.31 13.69 122.58 HDPE 126.20 1.4 3.62

Pipe 18,640 627,158 9,682,548 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 3.15 17.29 17.28 15.53 124.45 HDPE 126.20 1.4 1.75

Pipe 18,660 627,162 9,682,567 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 3.03 17.25 17.24 15.56 124.52 HDPE 126.20 1.4 1.68

Pipe 18,680 627,166 9,682,587 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 3.01 17.22 17.21 15.60 124.59 HDPE 126.20 1.4 1.61

Pipe 18,700 627,170 9,682,606 20 140 0.00899 0.1534 0.0185 0.4868 0.0341 0.0121 4.09 17.19 17.17 14.49 123.51 HDPE 126.20 1.4 2.69

propsoed wk 5 18,720 627,173 9,682,626 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.17 17.17 17.17 13.40 122.43 HDPE 126.20 1.4 3.77

Pipe 18,740 627,177 9,682,646 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.59 17.16 17.15 12.98 122.03 HDPE 126.20 1.4 4.17

Pipe 18,760 627,181 9,682,665 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.98 17.15 17.14 12.56 121.62 HDPE 126.20 1.4 4.58
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Pipe 18,780 627,185 9,682,685 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.81 17.13 17.13 12.56 121.64 HDPE 126.20 1.2 4.56

Pipe 18,800 627,189 9,682,705 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.62 17.12 17.11 12.56 121.65 HDPE 126.20 1.1 4.55

Pipe 18,820 627,192 9,682,724 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.94 17.10 17.10 12.56 121.66 HDPE 126.20 1.4 4.54

Pipe 18,840 627,196 9,682,744 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.26 17.09 17.09 12.24 121.36 HDPE 126.20 1.4 4.84

Pipe 18,860 627,200 9,682,764 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.59 17.08 17.07 11.93 121.06 HDPE 126.20 1.5 5.14

Pipe 18,880 627,203 9,682,783 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.84 17.06 17.06 11.62 120.76 HDPE 126.20 1.4 5.44

Pipe 18,900 627,207 9,682,803 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.80 17.05 17.04 11.65 120.81 HDPE 126.20 1.4 5.40

Pipe 18,920 627,211 9,682,823 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.62 17.04 17.03 11.82 120.98 HDPE 126.20 1.4 5.22

Pipe 18,940 627,214 9,682,842 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.34 17.02 17.02 12.08 121.27 HDPE 126.20 1.4 4.94

Pipe 18,960 627,218 9,682,862 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.84 17.01 17.00 12.56 121.76 HDPE 126.20 1.4 4.44

Pipe 18,980 627,221 9,682,882 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.10 16.99 16.99 12.99 122.20 HDPE 126.20 1.1 4.00

Pipe 19,000 627,225 9,682,901 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 4.95 16.98 16.98 13.42 122.65 HDPE 126.20 1.4 3.55

Pipe 19,020 627,229 9,682,921 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.44 16.97 16.96 12.80 122.03 HDPE 126.20 1.3 4.17

Pipe 19,040 627,232 9,682,941 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.11 16.95 16.95 12.17 121.42 HDPE 126.20 1.3 4.78

Pipe 19,060 627,236 9,682,960 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.80 16.94 16.94 11.54 120.81 HDPE 126.20 1.4 5.40

Pipe 19,080 627,239 9,682,980 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.27 16.93 16.92 12.05 121.33 HDPE 126.20 1.4 4.87

Pipe 19,100 627,243 9,683,000 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.04 16.91 16.91 12.86 122.15 HDPE 126.20 1.0 4.05

Pipe 19,120 627,247 9,683,019 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 4.63 16.90 16.89 13.66 122.97 HDPE 126.20 1.4 3.23

Pipe 19,140 627,250 9,683,039 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 4.50 16.88 16.88 13.51 122.83 HDPE 126.20 1.1 3.37

Pipe 19,158 627,253 9,683,056 18 140 0.00550 0.1534 0.0185 0.2976 0.0122 0.0045 4.89 16.87 16.87 13.38 122.71 HDPE 126.20 1.4 3.49

Pipe 19,160 627,254 9,683,059 2 140 0.00550 0.1534 0.0185 0.2976 0.0015 0.0045 4.96 16.87 16.87 13.29 122.63 HDPE 126.20 1.4 3.57

Pipe 19,180 627,259 9,683,078 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.74 16.86 16.85 12.52 121.86 HDPE 126.20 1.4 4.34

Pipe 19,200 627,265 9,683,097 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.20 16.84 16.84 12.09 121.45 HDPE 126.20 1.4 4.75

Pipe 19,220 627,270 9,683,116 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.56 16.83 16.83 11.66 121.04 HDPE 126.20 1.4 5.16

Pipe 19,240 627,276 9,683,136 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.87 16.82 16.81 12.17 121.56 HDPE 126.20 1.2 4.64

Pipe 19,260 627,281 9,683,155 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.10 16.80 16.80 12.68 122.08 HDPE 126.20 1.0 4.12

Pipe 19,280 627,287 9,683,174 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.00 16.79 16.78 13.18 122.60 HDPE 126.20 1.4 3.60

Pipe 19,300 627,292 9,683,193 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.00 16.78 16.77 13.17 122.60 HDPE 126.20 1.4 3.60

Pipe 19,320 627,298 9,683,212 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 4.97 16.76 16.76 13.16 122.60 HDPE 126.20 1.4 3.60

Pipe 19,340 627,303 9,683,232 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 4.80 16.75 16.74 13.14 122.60 HDPE 126.20 1.2 3.60

Pipe 19,360 627,309 9,683,251 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 4.81 16.73 16.73 13.13 122.60 HDPE 126.20 1.2 3.60

Pipe 19,366 627,310 9,683,257 6 140 0.00550 0.1534 0.0185 0.2976 0.0044 0.0045 4.85 16.73 16.73 13.13 122.60 HDPE 126.20 1.3 3.60

Pipe 19,380 627,315 9,683,270 14 140 0.00550 0.1534 0.0185 0.2976 0.0093 0.0045 4.98 16.72 16.72 13.12 122.60 HDPE 126.20 1.4 3.60

Pipe 19,400 627,321 9,683,289 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.00 16.71 16.70 13.10 122.60 HDPE 126.20 1.4 3.60

Pipe 19,420 627,327 9,683,308 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.00 16.69 16.69 13.09 122.60 HDPE 126.20 1.4 3.60

Pipe 19,440 627,333 9,683,327 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.00 16.68 16.67 13.07 122.60 HDPE 126.20 1.4 3.60

Pipe 19,460 627,340 9,683,346 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.00 16.67 16.66 13.06 122.60 HDPE 126.20 1.4 3.60

Pipe 19,480 627,346 9,683,365 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.47 16.65 16.65 12.55 122.11 HDPE 126.20 1.4 4.09

Pipe 19,500 627,352 9,683,384 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.97 16.64 16.63 12.05 121.61 HDPE 126.20 1.4 4.59

Pipe 19,520 627,358 9,683,403 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.48 16.62 16.62 11.54 121.12 HDPE 126.20 1.4 5.08

Pipe 19,537 627,364 9,683,419 17 140 0.00550 0.1534 0.0185 0.2976 0.0117 0.0045 6.90 16.61 16.61 11.11 120.70 HDPE 126.20 1.4 5.50

Pipe 19,540 627,365 9,683,422 3 140 0.00550 0.1534 0.0185 0.2976 0.0020 0.0045 6.97 16.61 16.61 11.03 120.63 HDPE 126.20 1.4 5.57

Pipe 19,560 627,373 9,683,440 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.52 16.60 16.59 11.30 120.91 HDPE 126.20 1.2 5.29

Pipe 19,580 627,382 9,683,458 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 5.82 16.58 16.58 11.57 121.19 HDPE 126.20 0.8 5.01

Pipe 19,600 627,390 9,683,476 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.13 16.57 16.57 11.83 121.47 HDPE 126.20 1.4 4.73

Pipe 19,620 627,398 9,683,495 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 6.81 16.56 16.55 10.98 120.63 HDPE 126.20 1.2 5.57
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Pipe 19,637 627,405 9,683,510 17 140 0.00550 0.1534 0.0185 0.2976 0.0113 0.0045 7.57 16.54 16.54 10.28 119.94 HDPE 126.20 1.3 6.26

Pipe 19,640 627,406 9,683,513 4 140 0.00550 0.1534 0.0185 0.2976 0.0024 0.0045 7.74 16.54 16.54 10.13 119.80 HDPE 126.20 1.3 6.40

Pipe 19,660 627,414 9,683,531 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 8.64 16.53 16.52 9.29 118.96 HDPE 126.20 1.4 7.24

Pipe 19,680 627,422 9,683,550 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 8.70 16.51 16.51 9.24 118.93 HDPE 126.20 1.4 7.28

Pipe 19,700 627,429 9,683,568 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 8.50 16.50 16.50 9.19 118.89 HDPE 126.20 1.2 7.31

Pipe 19,720 627,437 9,683,587 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 8.75 16.49 16.48 9.14 118.85 HDPE 126.20 1.4 7.35

Pipe 19,740 627,444 9,683,605 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.55 16.47 16.47 8.16 117.89 HDPE 126.20 1.2 8.31

Pipe 19,760 627,452 9,683,624 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.65 16.46 16.46 7.19 116.93 HDPE 126.20 1.4 9.27

Pipe 19,780 627,460 9,683,642 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 11.63 16.45 16.44 6.21 115.97 HDPE 126.20 1.4 10.23

Pipe 19,800 627,467 9,683,661 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 12.14 16.43 16.43 5.69 115.46 HDPE 126.20 1.4 10.74

Pipe 19,820 627,475 9,683,679 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 12.24 16.42 16.41 5.58 115.37 HDPE 126.20 1.4 10.84

Pipe 19,840 627,482 9,683,698 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 11.62 16.41 16.40 6.18 115.98 HDPE 126.20 1.4 10.22

Pipe 19,860 627,490 9,683,716 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.43 16.39 16.39 7.12 116.93 HDPE 126.20 1.2 9.27

Pipe 19,880 627,498 9,683,735 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.72 16.38 16.37 8.06 117.89 HDPE 126.20 1.4 8.32

Pipe 19,900 627,505 9,683,753 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.52 16.36 16.36 8.31 118.15 HDPE 126.20 1.5 8.05

Pipe 19,920 627,513 9,683,772 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.19 16.35 16.35 8.56 118.41 HDPE 126.20 1.4 7.79

Pipe 19,940 627,520 9,683,790 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 8.52 16.34 16.33 9.18 119.05 HDPE 126.20 1.4 7.15

Pipe 19,960 627,528 9,683,809 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 7.92 16.32 16.32 9.80 119.68 HDPE 126.20 1.4 6.52

Pipe 19,980 627,536 9,683,827 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 7.72 16.31 16.30 9.93 119.82 HDPE 126.20 1.3 6.38

Pipe 20,000 627,543 9,683,846 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 7.53 16.30 16.29 10.05 119.96 HDPE 126.20 1.3 6.24

Pipe 20,020 627,551 9,683,864 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 7.33 16.28 16.28 10.18 120.10 HDPE 126.20 1.2 6.10

Pipe 20,040 627,558 9,683,883 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 7.35 16.27 16.26 10.31 120.25 HDPE 126.20 1.4 5.95

Pipe 20,060 627,566 9,683,901 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 8.33 16.25 16.25 9.17 119.12 HDPE 126.20 1.2 7.08

Pipe 20,080 627,574 9,683,920 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.61 16.24 16.24 8.03 117.99 HDPE 126.20 1.4 8.21

Pipe 20,100 627,581 9,683,938 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.25 16.23 16.22 7.38 117.35 HDPE 126.20 1.4 8.85

Pipe 20,120 627,589 9,683,957 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.55 16.21 16.21 7.06 117.05 HDPE 126.20 1.4 9.15

Pipe 20,137 627,595 9,683,973 17 140 0.00550 0.1534 0.0185 0.2976 0.0119 0.0045 9.93 16.20 16.20 7.38 117.38 HDPE 126.20 1.1 8.82

Pipe 20,140 627,596 9,683,975 3 140 0.00550 0.1534 0.0185 0.2976 0.0019 0.0045 9.82 16.20 16.20 7.42 117.43 HDPE 126.20 1.1 8.77

Pipe 20,160 627,604 9,683,994 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.06 16.19 16.18 7.79 117.81 HDPE 126.20 0.7 8.39

Pipe 20,180 627,612 9,684,012 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.13 16.17 16.17 8.15 118.19 HDPE 126.20 1.1 8.01

Pipe 20,200 627,620 9,684,031 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.04 16.16 16.15 8.52 118.56 HDPE 126.20 1.4 7.64

Pipe 20,220 627,627 9,684,049 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.01 16.14 16.14 7.53 117.59 HDPE 126.20 1.4 8.61

Pipe 20,240 627,635 9,684,067 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.98 16.13 16.13 6.54 116.62 HDPE 126.20 1.4 9.58

Pipe 20,260 627,643 9,684,086 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.97 16.12 16.11 6.53 116.61 HDPE 126.20 1.4 9.59

Pipe 20,280 627,650 9,684,104 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.74 16.10 16.10 6.51 116.61 HDPE 126.20 1.1 9.59

Pipe 20,300 627,658 9,684,123 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.50 16.09 16.09 6.49 116.61 HDPE 126.20 0.9 9.59

Pipe 20,320 627,666 9,684,141 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.65 16.08 16.07 6.48 116.61 HDPE 126.20 1.1 9.59

Pipe 20,331 627,670 9,684,152 11 140 0.00550 0.1534 0.0185 0.2976 0.0077 0.0045 10.74 16.07 16.06 6.47 116.60 HDPE 126.20 1.1 9.60

Pipe 20,340 627,673 9,684,160 9 140 0.00550 0.1534 0.0185 0.2976 0.0060 0.0045 10.80 16.06 16.06 6.46 116.60 HDPE 126.20 1.2 9.60

Pipe 20,360 627,680 9,684,179 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 11.00 16.05 16.04 6.44 116.60 HDPE 126.20 1.4 9.60

Pipe 20,380 627,686 9,684,198 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.58 16.04 16.03 6.62 116.79 HDPE 126.20 1.2 9.41

Pipe 20,400 627,693 9,684,216 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.08 16.02 16.02 6.79 116.98 HDPE 126.20 0.9 9.22

Pipe 20,420 627,700 9,684,235 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.19 16.01 16.00 6.97 117.17 HDPE 126.20 1.2 9.03

Pipe 20,440 627,706 9,684,254 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.25 15.99 15.99 7.14 117.35 HDPE 126.20 1.4 8.85

Pipe 20,460 627,713 9,684,273 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.10 15.98 15.98 7.28 117.51 HDPE 126.20 1.4 8.69

Pipe 20,480 627,720 9,684,292 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.94 15.97 15.96 7.43 117.66 HDPE 126.20 1.4 8.54
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Pipe 20,499 627,726 9,684,310 19 140 0.00550 0.1534 0.0185 0.2976 0.0132 0.0045 9.46 15.95 15.95 7.57 117.83 HDPE 126.20 1.1 8.37

Pipe 20,500 627,726 9,684,311 1 140 0.00550 0.1534 0.0185 0.2976 0.0005 0.0045 9.45 15.95 15.95 7.58 117.83 HDPE 126.20 1.1 8.37

Pipe 20,520 627,731 9,684,330 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.05 15.94 15.93 7.74 118.00 HDPE 126.20 0.9 8.20

Pipe 20,540 627,736 9,684,350 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.43 15.93 15.92 7.89 118.17 HDPE 126.20 1.4 8.03

Pipe 20,560 627,740 9,684,369 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 9.94 15.91 15.91 7.56 117.86 HDPE 126.20 1.6 8.34

Pipe 20,580 627,745 9,684,388 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.12 15.90 15.89 7.24 117.54 HDPE 126.20 1.5 8.66

Pipe 20,600 627,750 9,684,408 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.13 15.88 15.88 6.91 117.23 HDPE 126.20 1.2 8.97

Pipe 20,620 627,754 9,684,427 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.49 15.87 15.87 6.58 116.92 HDPE 126.20 1.2 9.28

Pipe 20,640 627,759 9,684,447 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.99 15.86 15.85 6.26 116.61 HDPE 126.20 1.4 9.59

Pipe 20,656 627,763 9,684,462 16 140 0.00550 0.1534 0.0185 0.2976 0.0106 0.0045 11.00 15.85 15.84 6.20 116.56 HDPE 126.20 1.4 9.64

Pipe 20,660 627,763 9,684,466 5 140 0.00550 0.1534 0.0185 0.2976 0.0031 0.0045 11.00 15.84 15.84 6.18 116.54 HDPE 126.20 1.3 9.66

Pipe 20,680 627,766 9,684,486 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 11.00 15.83 15.83 6.10 116.48 HDPE 126.20 1.3 9.72

Pipe 20,700 627,768 9,684,506 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 11.00 15.82 15.81 6.03 116.41 HDPE 126.20 1.2 9.79

Pipe 20,720 627,771 9,684,526 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 11.03 15.80 15.80 5.95 116.35 HDPE 126.20 1.2 9.85

Pipe 20,724 627,771 9,684,530 4 140 0.00550 0.1534 0.0185 0.2976 0.0029 0.0045 11.08 15.80 15.79 5.93 116.34 HDPE 126.20 1.2 9.86

Pipe 20,740 627,773 9,684,546 16 140 0.00550 0.1534 0.0185 0.2976 0.0108 0.0045 11.28 15.79 15.78 5.87 116.29 HDPE 126.20 1.4 9.91

Pipe 20,760 627,774 9,684,566 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 11.38 15.77 15.77 5.79 116.22 HDPE 126.20 1.4 9.98

Pipe 20,780 627,776 9,684,586 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.90 15.76 15.76 5.89 116.34 HDPE 126.20 1.0 9.86

Pipe 20,800 627,778 9,684,606 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.67 15.75 15.74 6.00 116.45 HDPE 126.20 0.9 9.75

Pipe 20,819 627,780 9,684,625 19 140 0.00550 0.1534 0.0185 0.2976 0.0133 0.0045 10.89 15.73 15.73 6.10 116.57 HDPE 126.20 1.3 9.63

Pipe 20,820 627,780 9,684,625 1 140 0.00550 0.1534 0.0185 0.2976 0.0004 0.0045 10.89 15.73 15.73 6.10 116.57 HDPE 126.20 1.3 9.63

Pipe 20,840 627,781 9,684,645 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.93 15.72 15.72 6.20 116.69 HDPE 126.20 1.4 9.51

Pipe 20,860 627,783 9,684,665 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.80 15.71 15.70 6.31 116.81 HDPE 126.20 1.4 9.40

Pipe 20,880 627,785 9,684,685 20 140 0.00550 0.1534 0.0185 0.2976 0.0137 0.0045 10.90 15.69 15.69 6.13 116.65 HDPE 126.20 1.3 9.55

Pipe 20,896 627,786 9,684,702 16 140 0.00550 0.1534 0.0185 0.2976 0.0112 0.0045 11.08 15.68 15.68 5.99 116.52 HDPE 126.20 1.4 9.68

Pipe 20,900 627,786 9,684,705 4 140 0.00550 0.1534 0.0185 0.2976 0.0025 0.0045 11.11 15.68 15.67 5.96 116.49 HDPE 126.20 1.4 9.71

proposed water kiosk 20,901 627,786 9,684,706 1 140 0.00550 0.1534 0.0185 0.2976 0.0008 0.0045 11.12 15.68 15.67 5.95 116.48 HDPE 126.20 1.4 9.72
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Appendix D: Blank Bill of Quantities 

 

 

 

 



BILL DESCRIPTION AMOUNT  (KSH)

1 PHASE I WORKS -                                                                      

2 PHASE II WORKS -                                                                      

GRAND TOTAL -                                                                      

IN WORDS …………………………………………………………………………………...…………

               …………………………………………………………………………………………………………
Name ………………………………………………………………………………………………………

Address………………………………………………………………………………………………………

                ……………………………………………………………………………………………………

Signature………………………………………………………..

Date ……………………………………………………………….

Stamp 

WATER SECTOR TRUST FUND

 PROVISION OF CONSULTANCY SERVICES FOR DETATILED DESIGN AND TENDER 
DOCUMENTATION  FOR GONGONI - MARERENI WATER PROJECT IN KILIFI COUNTY 

 GRAND SUMMARY PAGE  



BILL DESCRIPTION AMOUNT IN PHASE I (KSH)

1 PRELIMINARY AND GENERAL ITEMS -                                                                            

2 PIPEWORK -                                                                            

3 NEW CONSUMER CONNECTIONS (50 No.) -                                                                            

4 WATER KIOSKS (3 No.) -                                                                            

SUB-TOTAL -                                                                            

Add  5% CONTINGENCIES -                                                                            

GRAND TOTAL -                                                                            

IN WORDS …………………………………………………………………………………...…………

               …………………………………………………………………………………………………………

Name ………………………………………………………………………………………………………

Address………………………………………………………………………………………………………

Signature………………………………………………………..

Date ……………………………………………………………….

Stamp 

WATER SECTOR TRUST FUND

 PROVISION OF CONSULTANCY SERVICES FOR DETATILED DESIGN AND TENDER 
DOCUMENTATION  FOR GONGONI - MARERENI WATER PROJECT IN KILIFI COUNTY 

PHASE I BILL SUMMARY



ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 

A.1 CONTRACTUAL REQUIREMENTS 

A.1.1
Maintain Contractor's camps, facilities, plants, Insurance, etc, 
include mobilization to site, and demobilization on completion of 
contract

Sum 1

A.1.2
Provide erect and maintain sign boards at the site of works as 
directed by the Project Engineer and inclusive of removal after 
completion of maintenance period 

Nr. 2

2 SPECIAL REQUIREMENTS

2.1

Contractor's Camp and Storage Yard: Allow for erection of the 
Contractor's Camp(s), Offices, Storage Yard and other facilities 
including mobilization, demobilization and movement of the works 
site on Completion.  Include for all equipment, temporary measures, 
machines, tools, materials, facilities for workers,  water and 
electricity supply etc. all as specified for execution of the Works, 
for the entire Contract Period.  The Employer has no available 
land to offer for Contractor's Camp, storage of materials and 
preparation of concrete etc.  Identification and procurement of 
suitable area of land for Contractor's Camp whether rented or 
purchased is the responsibility of the Contractor.  Details of 
proposed camp / stores, location of land where the Contractor 
will establish his camp(s) to be submitted with the Bid.

Item L.S

Setting Out & Survey Work

3.11

Allow for establishment of Level Datum Survey, Setting Out of the 
Works in accordance with Clauses 104 and 105 of Section I, 
General & Particular Specifications of Bidding Document,  Volume 
II. This shall include pegging of pipeline Routes and preparation of 
Setting Out Survey Report to the Engineer for approval.

Item L.S

Office for the Resident Engineer

3.12
Allow a Provisional  Sum of Kshs. 300,000 for provision, running 
and maintaining a supervision vehicle.

Item P.S

Telecommunications

3.13

Allow a P.C. Sum of Kshs. 100,000 for  provision of 
communication facilities and services (telephone, email, fax, postal, 
courier services, etc.) for the Project / Site Offices and the 
Supervision Staff.

Item P.C

3.14
Add …….% for profit, administration, attendance upon, overheads, 
etc. for Item 3.13 above.

% 0.2

TOTAL CARRIED FORWARD TO NEXT PAGE

WATER SECTOR TRUST FUND
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MARERENI WATER PROJECT IN KILIFI COUNTY 

BILL No. : 1 PRELIMINARIES & GENERAL ITEMS
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ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 

WATER SECTOR TRUST FUND

 PROVISION OF CONSULTANCY SERVICES FOR DETATILED DESIGN AND TENDER DOCUMENTATION  FOR GONGONI - 
MARERENI WATER PROJECT IN KILIFI COUNTY 

BILL No. : 1 PRELIMINARIES & GENERAL ITEMS

TOTAL BROUGHT FORWARD FROM  PREVIOUS PAGE

Other Costs

3.15

Allow a P.C. Sum of Kshs.150,000 for Payments demanded by the 
Authorities for relocation of existing services (water pipelines, 
sewer liners power cable telcom cables etc), Road  crossings, etc., 
including any statutory levies to relevant Authorities.  Liaison with 
the relevant Authorities shall be the responsibility of the Contractor 
for the timely execution of the Works.

Item P.C

3.16
Add …….% for profit, administration, attendance upon, overheads, 
etc. for Item 3.36 above.

% 0.2

3.17

Allow a  Provisional Sum of Kshs.200,000 for carrying out  
cadastral survey by licenced Surveyor, wayleave acquisition, 
etc.,including obtaining approval of Director of Surveys or for any 
requisite Engineering Survey, as directed by the Engineer. 

Item P.S

3.18
Allow a  Provisional Sum of Kshs.1,000,000 for carrying out  site 
inspection during project implementation 

Item P.S

4 SPECIFIC CONDITIONS

4.1

Allow for all specific works related to working along active 
pipelines and within sites of other active installations e.g storage 
tanks, etc. and maintaining continuity of water supply including 
protection of supports etc. of existing pipelines during construction 
activity.

Item L.S

4.2

Allow for excavation for and identification of extent/limits of 
existing pipelines including excavation, alignment, levels and other 
as-built details at pipeline interconnection points.  Include for 
backfilling of excavated areas and production of ACAD drawings 
showing details of pipelines.  These Works to be carried out prior to 
commencement of pipeline works.

Item L.S

5
ENVIRONMENTAL, SOCIAL, HEALTH AND SAFETY 
REQUIREMENTS

5.1
Allow a Provisional Sum of Kshs 200,000 for Quarterly 
Environmental Audit of the Contractor's ESMP by a registered 
NEMA Lead Expert.

Item P.S

5.8

Allow for any other costs associated with compliance with 
Environmental, Health and Safety Requirements as per the 
Particular Specifications of Bidding Document Volume II and the 
Environmental & Social Management Plan (ESMP) as required by 
Government Agencies and Prevailing Legislation. The Cost under 
this item to include preparation of the relevant ESHS documents 
(ESMP, HSMP & Code of Conduct etc.)

Item L.S

 BILL No. 1 TOTAL TO PHASE 1  SUMMARY 

Bill No.1 P&G_1
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ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 

         2.1  SITE CLEARANCE 

2.1.1  General clearance 1.5m on either side of the centreline of 
the pipe along the  pipeline route as directed   ha         1.9320 

2.1.2  Cut down trees on pipeline route 
2.1.2.1  Girth 0.5m - 1.0m  No.                11 
2.1.2.2  Girth 1.0m - 2.0m  No.                  6 

2.1.3 Cutting and reinstatement of  fences (Provisional quantity)  m                50 

2.20  Setting out  
2.2.1  Setting out whole pipeline route, taking levels and preparing 

invert level profile of the pipeline for approval by the  
Engineers' Representative   M         12,880 

2.2.2  Excavations in soft rock  (Provisional Quantity)  M3              451 
2.2.3  Excavations  in hard Rock  (Provisional Quantity)  M3              193 
2.2.4  Allow for all costs involved in handling suitable 150mm 

imported backfill material and cover for pipes in sections 
with rock and road crossings as will be directed by the 
Engineer  M3              644 

         2.3   PIPELAYING  
 Supply , handle and transport to site. Transport from site 
store, lay and joint pipes in trench. Rate to  include for 
excavaion, preparation of surfaces, disposal of excavaed 
material, shoring sides of excavation and backfilling, 
cutting  

 fixing and jointing materials inclusive of 
sockets,mechanical joints, or rubber rings where applicable 

 Note:- Trench width and minimum cover to pipes is as per 
the specification. and keeping the trenches free of water by 
pumping or other means and cost of use  

  of selected   soil from the excavated material for 
compaction in bed and surround to backfilling of trenches, 
etc all as specified. .The cost shall incde for strutting, 
shuttering, stabilizing the earth faces of trenches  

  All HDPE pipes shall be manufactured to KS-1425-2; 
2000. All steel fittings shall be manufactured to BS EN 
10244/BS 3601. The working pressures and wall thicknesses 
shall conform to ISO 559 Series B . The flanges shall 
conform to EN 1092-2  

2.3.1 DN 250 HDPE pipe PN 12.5  M         12,860 
2.3.3 DN 250 GI pipe CLASS B  M                20 

TOTAL CARRIED FORWARD TO NEXT PAGE
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ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 

WATER SECTOR TRUST FUND
 PROVISION OF CONSULTANCY SERVICES FOR DETATILED DESIGN AND TENDER DOCUMENTATION  FOR GONGONI - 

MARERENI WATER PROJECT IN KILIFI COUNTY 

BILL No. : 2 PIPEWORK

TOTAL BROUGHT FORWARD FROM PREVIOUS PAGE

2.40  FITTINGS AND SPECIALS 
 Air Valves, Fire Hydrants and Washouts 
 (inclusive of fitings ,tees , nuts,couplings,gate valves, 
flanged,  bolts  and gaskets  as per standard drawings but 
excluse chambers 

2.4.1

 For Double Orifice Air Valve type "A.R.I  model D-040-C  
with 38mm nominal size  connection or approved equivalent   
to ASTM A744/250 psi with 38mm isolating gate valve off 
38x75  tee   

 No. 15

8.4.2 VALVE CHAMBER FITTINGS 

2.4.2 Washout  tee to detail as shown on drawings. Include for a  
PN 10 flanged valve  and extension piece   No.                15 

2.4.3  Fire Hydrants  to BS 750 (Type 2)  and tee with loose 
internal valve  No.                  1 

2.4.4  Flanged Gate valves to BS-5163 ND 200 (provisional)  No.                  3 

2.5  Joints(Provisional quantity)                 -   

2.5.1  DN 250 HDPE to GI coupling  No.                  4 

2.6  Bends  
 Supply, handle, deliver to site, fix in place and test 
inclusive of all fittings as directed by the Engineer. All 
bends are pressure fitting PE bends unless specified.All 
bends shall be long radius bends unless specified 

 Vertical Bends (DN 200 HDPE) 
2.6.1 11.25 Degrees bend  No.                 -   
2.6.2 22.5 Degrees bend  No.                17 
2.6.3 45 Degrees bend  No.                  5 

2.70   ANCILLARIES  
2.7.1  Chambers 

 Supply and deliver materials on site, excavate for a 
construct complete chambers including precast concrete 
cover slabs where necessary as shown on the drawing 

2.7.1.1  For  air valve and Isolation valves as on drawing    No                 12 
2.7.1.2  For washout  valve  chamber depth n.e 2.0m as show on 

drawing   No                15 
2.7.1.3  Fire hydrants surface box  as shown on  drawing   No                   1 
2.7.1.4  For  section and gate valves as on drawing    No                   3 

2.7.2  Concrete Anchor blocks 

 Provide and place mass concrete (1:3:6) for thrust blocks 
and  anchor blocks in bends etc Rate to include excavation 
and necessary formwork (Provisional Quantity)  

 M3                  3 

TOTAL CARRIED FORWARD TO NEXT PAGE
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ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 

WATER SECTOR TRUST FUND
 PROVISION OF CONSULTANCY SERVICES FOR DETATILED DESIGN AND TENDER DOCUMENTATION  FOR GONGONI - 

MARERENI WATER PROJECT IN KILIFI COUNTY 

BILL No. : 2 PIPEWORK

TOTAL BROUGHT FORWARD FROM PREVIOUS PAGE

2.80  Marker Posts  

 Supply and erect marker posts and indicator poles along the 
chamber with appropriate naming as directed by the 
Engineer .Include for appropriate painting as directed 

 No.                32 

2.9  MISCELLANEOUS 
 Carry-out Pressure testing of mains as per 
specifications.Submit test results  M         12,880 
 Flush and sterilize newly laid mains as per 
specifications.Submit test results to the Engineer  M         12,880 

2.10  BY PASS CONNECTION 
 Provide all materials and install a by pass junction at 
Gongoni junction  Item  L.S 

 BILL No. 2 TOTAL TO PHASE 1 SUMMARY PAGE 

Bill No. 2 PIPEWORK_1
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1 Supply of Pipes and Fittings for Consumer Connection Works

Typical Arrangement of Pipes and Fittings for a 
ConsumerConnection are given in Drawing No. M410/SD/10.

Under this Item, the Contractor  will Supply Pipes and Fitttings 
for Consumer Connections and hand them over  to the Water 
Company who will then carry out the Installation Works for New 
Consumers being connected to the Distribution Network for the 
first time

The Pipes and Fittings to be suplied under this Item are for 
200Nr. New Consumer Connections.

Supply, Transport to Site and hand over to the Water Company 
stores as directed by the Engineer the following Pipes and 
Fittings for New Consumer Connections. Rates to Include all  
necessary Jointing Material/fittings. All pipes and fittings to be 
pressure Class PN 10 Rating.

1.1 Pipes

1.1.1 25mm Dia. HDPE pipe m 1,000

1.1.2 32mm  Dia. HDPE pipe m 300

1.1.3 63mm  Dia. HDPE pipe m 200

1.1.4 20mm Dia. PP  pipe m 500

1.1.5 25mm  Dia. PP pipe m 100

Fittings

1.2 Polypropylene (PP) Tees

1.2.1 OD20 x OD20 Nr 50

1.2.2 OD25 x OD25 Nr 25

1.3 HDPE Tees
1.4 90° Polypropylene (PP) Elbows

1.4.1 OD 20 Nr 250
1.4.2 OD 25 Nr 25

1.6 HDPE Adaptor

Male Threaded Adaptor
1.6.1 OD25 Nr 250
1.6.2 OD32 Nr 75
1.6.3 OD63 x OD50 Nr 10

TOTAL CARRIED FORWARD TO NEXT PAGE

BILL No. : 3 NEW CONSUMER CONNECTIONS

WATER SECTOR TRUST FUND

 PROVISION OF CONSULTANCY SERVICES FOR DETATILED DESIGN AND TENDER DOCUMENTATION  FOR GONGONI - 
MARERENI WATER PROJECT IN KILIFI COUNTY 
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BILL No. : 3 NEW CONSUMER CONNECTIONS

WATER SECTOR TRUST FUND

 PROVISION OF CONSULTANCY SERVICES FOR DETATILED DESIGN AND TENDER DOCUMENTATION  FOR GONGONI - 
MARERENI WATER PROJECT IN KILIFI COUNTY 

ITEM No. DESCRIPTION UNIT QUANTITY RATE(Kshs) AMOUNT(Kshs)

TOTAL BROUGHT FORWARD FROM PREVIOUS PAGE

1.7 Polypropylene (PP) Nipple

1.7.1 OD20 Nr 100
1.7.2 OD25 Nr 50

1.8 Polypropylene (PP) Union

1.8.1 OD20 Nr 50

1.8.2 OD25 Nr 25

1.90 HDPE Coupling

1.9.1 DN63 Nr 5

1.9.2 DN32 Nr 20

1.9.3 DN25 Nr 50

1.10 PP Reducing Bush

1.10.1 OD20 x OD15 Nr 200

1.11 PVC Saddle Clamp

1.11.1 OD63 x OD25 Nr 25

1.11.2 OD200 x OD63 Nr 10

Consumer Water Meters and Stop Cocks

1.13 Consumer Water Meters

Note: All water meters to conform to ISO 9001:2015; ISO 
14001:2015; BS OHSAS 18001:2007 certification. Type approval 

1.13.1 Supply and delivery of  DN 15mm Single Jet AMR enabled cold 
water meters c/w meter liners

Nr 50

1.14 Stop Cocks

1.14.1 15mm dia Stop Cock, make Pegler or approved equivalent. Nr 0

1.14.2 20mm dia Gate valve, make Pegler or approved equivalent. Nr 150

1.14.3 25mm dia Gate valve, make Pegler or approved equivalent. Nr 55

BILL No. 3 TOTAL TO SUMMARY PAGE

Bill No.3 Cons. connections_1
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ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 

1.0 Sub Structure & Pavement

1.1 Fillings
1.1.1 Hardcore Ton 4
1.1.2 Quarry dust/murram Ton 4

1.1.3 Damp proof membrane (1000 gauge) SM 4.2
1.1.4 Damp proof course (1000 gauge) LM 8

1.2 Concrete & Mortar
1.2.1 Ballast Ton 4
1.2.2 Building sand Ton 3

1.2.3 Ordinary Portland cement (50kg bags) No. 7

1.3 Reinforcement Steel (12m lengths)

1.3.1 Y12 (in columns) No. 4
1.3.2 Y10 (in strip footing) No. 9
1.3.3 R8 (in columns) No. 2
1.3.4 BRC A142 (in floor slab) SM 4

1.3.5 50 x 50 x 3 mm thick angle sections (per 6 metres) No. 2

1.3.6 Binding wire kg 2

1.4 Sawn Formwork
1.4.1 150x25mm (in floor slab edges) LM 16
1.4.2 50mm diameter props (in columns) No. 6

1.4.3 Nails Kg 3

1.5 Sub-wall
1.5.1 200mm thick masonry wall or equivalent SM 8

2.0 Superstructure
2.1 Super-wall

2.1.1 200mm wide under wall d.p.c LM 8

2.1.2 200mm thick masonry or equivalent SM 8

2.1.3 Hoop iron Kg 10

2.2 Reinforcement Steel (Columns, Beams & Roof Slab in 12m lengths)
2.2.1 Y12 No. 6
2.2.2 Y10 No. 14
2.2.3 R8 No. 6
2.2.4 Binding wire Kg 4

2.3 Sawn Formwork (Columns, Beams & Slab)
2.3.1 150 x 25mm (in roof slab) LM 160
2.3.2 50mm diameter props (in columns and roof slab) No. 8
2.3.3 200 x 25mm (in columns) LM 20

2.4 Concrete (Columns, Beams & Slab) Mix 1:2:4
2.4.1 Ordinary Portland cement No. 10

2.4.2 Building sand Ton 5
2.4.3 Ballast Ton 5

2.5 Door, Window & Shelves
2.5.1 Door to detail No. 1
2.5.2 Window to detail No. 1
2.5.3 Shelves to detail No. 3

TOTAL CARRIED FORWARD TO NEXT PAGE
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ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 

WATER SECTOR TRUST FUND

 PROVISION OF CONSULTANCY SERVICES FOR DETATILED DESIGN AND TENDER DOCUMENTATION  FOR GONGONI - 
MARERENI WATER PROJECT IN KILIFI COUNTY 

BILL No. 4 : WATER KIOSK (3No.)

TOTAL BROUGHT FORWARD FROM PREVIOUS PAGE

2.6 Plaster, screed & keying
2.6.1 Ordinary Portland cement No. 10
2.6.2 Building Sand Ton 5

2.7 Painting (inside walls, doors, windows etc.)
2.7.1 Assorted materials to prepare surface & brushes Item 1
2.7.2 Undercoat paint Lit 5

2.7.3 Emulsion paint Lit 8

2.8 Plumbing (all GI). PPR pipes can also be used.
2.8.1 Pipe 25mm diameter class B (6m lengths) No. 3
2.8.2 Gate valve 25mm dia. (peglar) No. 2
2.8.3 Water meter 25mm diameter No. 1

2.8.4 Heavy duty taps 25mm diameter No. 2
2.8.5 Non-return valve 25mm diameter No. 1
2.8.6 Union 25mm diameter No. 3
2.8.7 Nipple 25mm diameter No. 11
2.8.8 Equal tee 25 mm diameter No. 4
2.8.9 Elbows 25 mm diameter No. 3

2.8.10 Bend 25 mm diameter No. 3
2.8.11 Long threaded nipple 25 mm diameter No. 2

2.8.12 Black nut 25 mm diameter No. 4
2.8.13 Boss white 400g No. 3
2.8.14 Hemp thread LM 2

2.9 Storage Tank
2.9.1 Kentainer tank, 5000 litres or equivalent No. 1
2.9.2 Ball valve 25mm diameter No. 1

2.9.3 Metal grill to detail No. 1
2.9.4 Metal platform to receive the tank to detail No. 1

2.10 Soak Pit
2.10.1 Heavy gauge PVC waste pipe 100mm diameter No. 1
2.10.2 Precast concrete cover No. 1
2.10.3 Ordinary Portland cement No. 2
2.10.4 Building sand Ton 0.5
2.10.5 Ballast Ton 0.25
2.10.6 Hardcore Ton 0.5
2.10.7 Masonry stone 150mm thick or equivalent SM 4

Total Cost of Labour (30% cost of materials):

 BILL No. 4 TOTAL TO SUMMARY PAGE (3 No.) 

Allow 5% Contingency
 Total Cost of Materials:

TOTAL FOR 1 No. WATER KIOSK

Bill No.4 WATER KIOSKS_1
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BILL DESCRIPTION AMOUNT IN PHASE II (KSH)

1 PRELIMINARY AND GENERAL ITEMS -                                                                            

2 PIPEWORK -                                                                            

3 NEW CONSUMER CONNECTIONS -                                                                            

4 WATER KIOSKS (3 No.) -                                                                            

SUB-TOTAL -                                                                            

Add  5% CONTINGENCIES -                                                                            

GRAND TOTAL -                                                                            

IN WORDS …………………………………………………………………………………...…………

               …………………………………………………………………………………………………………

Name ………………………………………………………………………………………………………

Address………………………………………………………………………………………………………

Signature………………………………………………………..

Date ……………………………………………………………….

Stamp 

WATER SECTOR TRUST FUND

 PROVISION OF CONSULTANCY SERVICES FOR DETATILED DESIGN AND TENDER 
DOCUMENTATION  FOR GONGONI - MARERENI WATER PROJECT IN KILIFI COUNTY 

PHASE 2 BILL SUMMARY



ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 

A.1 CONTRACTUAL REQUIREMENTS 

A.1.1
Maintain Contractor's camps, facilities, plants, Insurance, etc, 
include mobilization to site, and demobilization on completion of 
contract

Sum 1

A.1.2
Provide erect and maintain sign boards at the site of works as 
directed by the Project Engineer and inclusive of removal after 
completion of maintenance period 

Nr. 2

2 SPECIAL REQUIREMENTS

2.1

Contractor's Camp and Storage Yard: Allow for erection of the 
Contractor's Camp(s), Offices, Storage Yard and other facilities 
including mobilization, demobilization and movement of the works 
site on Completion.  Include for all equipment, temporary measures, 
machines, tools, materials, facilities for workers,  water and 
electricity supply etc. all as specified for execution of the Works, 
for the entire Contract Period.  The Employer has no available 
land to offer for Contractor's Camp, storage of materials and 
preparation of concrete etc.  Identification and procurement of 
suitable area of land for Contractor's Camp whether rented or 
purchased is the responsibility of the Contractor.  Details of 
proposed camp / stores, location of land where the Contractor 
will establish his camp(s) to be submitted with the Bid.

Item L.S

Setting Out & Survey Work

3.11

Allow for establishment of Level Datum Survey, Setting Out of the 
Works in accordance with Clauses 104 and 105 of Section I, 
General & Particular Specifications of Bidding Document,  Volume 
II. This shall include pegging of pipeline Routes and preparation of 
Setting Out Survey Report to the Engineer for approval.

Item L.S

Office for the Resident Engineer

3.12
Allow a Provisional  Sum of Kshs. 300,000 for provision, running 
and maintaining a supervision vehicle.

Item P.S

Telecommunications

3.13

Allow a P.C. Sum of Kshs. 100,000 for  provision of 
communication facilities and services (telephone, email, fax, postal, 
courier services, etc.) for the Project / Site Offices and the 
Supervision Staff.

Item P.C

3.14
Add …….% for profit, administration, attendance upon, overheads, 
etc. for Item 3.13 above.

% 0.2

TOTAL CARRIED FORWARD TO NEXT PAGE
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ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 
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MARERENI WATER PROJECT IN KILIFI COUNTY 

BILL No 1. : PRELIMINARIES & GENERAL ITEMS

TOTAL BROUGHT FORWARD FROM  PREVIOUS PAGE

Other Costs

3.15

Allow a P.C. Sum of Kshs.150,000 for Payments demanded by the 
Authorities for relocation of existing services (water pipelines, 
sewer liners power cable telcom cables etc), Road  crossings, etc., 
including any statutory levies to relevant Authorities.  Liaison with 
the relevant Authorities shall be the responsibility of the Contractor 
for the timely execution of the Works.

Item P.C

3.16
Add …….% for profit, administration, attendance upon, overheads, 
etc. for Item 3.36 above.

% 0.2

3.17

Allow a  Provisional Sum of Kshs.200,000 for carrying out  
cadastral survey by licenced Surveyor, wayleave acquisition, 
etc.,including obtaining approval of Director of Surveys or for any 
requisite Engineering Survey, as directed by the Engineer. 

Item P.S

3.18
Allow a  Provisional Sum of Kshs.1,000,000 for carrying out  site 
inspection during project implementation 

Item P.S

4 SPECIFIC CONDITIONS

4.1

Allow for all specific works related to working along active 
pipelines and within sites of other active installations e.g storage 
tanks, etc. and maintaining continuity of water supply including 
protection of supports etc. of existing pipelines during construction 
activity.

Item L.S

4.2

Allow for excavation for and identification of extent/limits of 
existing pipelines including excavation, alignment, levels and other 
as-built details at pipeline interconnection points.  Include for 
backfilling of excavated areas and production of ACAD drawings 
showing details of pipelines.  These Works to be carried out prior to 
commencement of pipeline works.

Item L.S

5
ENVIRONMENTAL, SOCIAL, HEALTH AND SAFETY 
REQUIREMENTS

5.1
Allow a Provisional Sum of Kshs 200,000 for Quarterly 
Environmental Audit of the Contractor's ESMP by a registered 
NEMA Lead Expert.

Item P.S

5.8

Allow for any other costs associated with compliance with 
Environmental, Health and Safety Requirements as per the 
Particular Specifications of Bidding Document Volume II and the 
Environmental & Social Management Plan (ESMP) as required by 
Government Agencies and Prevailing Legislation. The Cost under 
this item to include preparation of the relevant ESHS documents 
(ESMP, HSMP & Code of Conduct etc.)

Item L.S

 BILL No. 1 TOTAL TO PHASE II SUMMARY PAGE 

Bill No.1 P&G_2
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ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 

         2.1  SITE CLEARANCE 

2.1.1  General clearance 1.5m on either side of the centreline of 
the pipe along the  pipeline route as directed   ha         2.4243 

2.1.2  Cut down trees on pipeline route 
2.1.2.1  Girth 0.5m - 1.0m  No.                11 
2.1.2.2  Girth 1.0m - 2.0m  No.                  6 

2.1.3  Cutting and reinstatement of  fences (Provisional quantity) 
 m              323 

2.20  Setting out  
2.2.1  Setting out whole pipeline route, taking levels and preparing 

invert level profile of the pipeline for approval by the  
Engineers' Representative   M           8,081 

2.2.2  Excavations in soft rock  (Provisional Quantity)  M3              679 
2.2.3  Excavations  in hard Rock  (Provisional Quantity)  M3              242 
2.2.4  Allow for all costs involved in handling suitable 150mm 

imported backfill material and cover for pipes in sections 
with rock and road crossings as will be directed by the 
Engineer  M3              808 

         2.3   PIPELAYING  
 Supply , handle and transport to site. Transport from site 
store, lay and joint pipes in trench. Rate to  include for 
excavaion, preparation of surfaces, disposal of excavaed 
material, shoring sides of excavation and backfilling, 
cutting  

 fixing and jointing materials inclusive of 
sockets,mechanical joints, or rubber rings where applicable 

 Note:- Trench width and minimum cover to pipes is as per 
the specification. and keeping the trenches free of water by 
pumping or other means and cost of use  

  of selected   soil from the excavated material for 
compaction in bed and surround to backfilling of trenches, 
etc all as specified. .The cost shall incde for strutting, 
shuttering, stabilizing the earth faces of trenches  

  All HDPE pipes shall be manufactured to KS-1425-2; 
2000. All steel fittings shall be manufactured to BS EN 
10244/BS 3601. The working pressures and wall thicknesses 
shall conform to ISO 559 Series B . The flanges shall 
conform to EN 1092-2  

2.3.2 DN 180 HDPE pipe PN 12.5  M           8,432 
2.3.3 DN 180 GI pipe CLASS B  M                42 
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2.40 FITTINGS AND SPECIALS
 Air Valves, Fire Hydrants and Washouts 
 (inclusive of fitings ,tees , nuts,couplings,gate valves, 
flanged,  bolts  and gaskets  as per standard drawings but 
excluse chambers 

2.4.1  For Double Orifice Air Valve type "A.R.I  model D-040-C  
with 38mm nominal size  connection or approved equivalent   
to ASTM A744/250 psi with 38mm isolating gate valve off 
38x75  tee    No. 16

2.4.2 VALVE CHAMBER FITTINGS 

2.4.2.1 Washout  tee to detail as shown on drawings. Include for a  
PN 10 flanged valve  and extension piece   No.                16 

2.4.2.2  Fire Hydrants  to BS 750 (Type 2)  and tee with loose 
internal valve  No.                  1 

2.4.2.3  Flanged Gate valves to BS-5163 ND 200 (provisional)  No.                  5 

2.5  Joints(Provisional quantity) 
2.5.1  DN 180 HDPE to GI coupling  No.                  4 

2.6  Bends  

 Supply, handle, deliver to site, fix in place and test 
inclusive of all fittings as directed by the Engineer. All 
bends are pressure fitting PE bends unless specified.All 
bends shall be long radius bends unless specified 

 Vertical Bends (DN 250 HDPE) 
2.6.1 11.25 Degrees bend  No.                  5 
2.6.2 22.5 Degrees bend  No.                20 
2.6.3 45 Degrees bend  No.                  9 

2.7   ANCILLARIES  
2.7.1  Chambers 

 Supply and deliver materials on site, excavate for a 
construct complete chambers including precast concrete 
cover slabs where necessary as shown on the drawing 

2.7.1.1  For  air valve and Isolation valves as on drawing    No                 16 
2.7.1.2  For washout  valve  chamber depth n.e 2.0m as show on 

drawing   No                16 
2.7.1.3  Fire hydrants surface box  as shown on  drawing   No                   1 
2.7.1.4  For  section and gate valves as on drawing    No                   5 

2.8.2  Concrete Anchor blocks 

 Provide and place mass concrete (1:3:6) for thrust blocks 
and  anchor blocks in bends etc Rate to include excavation 
and necessary formwork (Provisional Quantity)  

 M3                  5 
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2.8.3  Marker Posts  
 Supply and erect marker posts and indicator poles along the 
chamber with appropriate naming as directed by the 
Engineer .Include for appropriate painting as directed 

 No.                27 

2.9  MISCELLANEOUS 

 Carry-out Pressure testing of mains as per 
specifications.Submit test results  M           8,083 
 Flush and sterilize newly laid mains as per 
specifications.Submit test results to the Engineer  M           8,083 

 BILL No. 2 TOTAL TO PHASE II SUMMARY PAGE 
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1 Supply of Pipes and Fittings for Consumer Connection Works

Typical Arrangement of Pipes and Fittings for a 
ConsumerConnection are given in Drawing No. M410/SD/10.

Under this Item, the Contractor  will Supply Pipes and Fitttings 
for Consumer Connections and hand them over  to the Water 
Company who will then carry out the Installation Works for New 
Consumers being connected to the Distribution Network for the 
first time

The Pipes and Fittings to be suplied under this Item are for 
200Nr. New Consumer Connections.

Supply, Transport to Site and hand over to the Water Company 
stores as directed by the Engineer the following Pipes and 
Fittings for New Consumer Connections. Rates to Include all  
necessary Jointing Material/fittings. All pipes and fittings to be 
pressure Class PN 10 Rating.

1.1 Pipes

1.1.1 25mm Dia. HDPE pipe m 3,000

1.1.2 32mm  Dia. HDPE pipe m 800

1.1.3 63mm  Dia. HDPE pipe m 600

1.1.4 20mm Dia. PP  pipe m 750

1.1.5 25mm  Dia. PP pipe m 200

Fittings

1.2 Polypropylene (PP) Tees

1.2.1 OD20 x OD20 Nr 150

1.2.2 OD25 x OD25 Nr 75

1.3 HDPE Tees

1.4 90° Polypropylene (PP) Elbows

1.4.1 OD 20 Nr 750
1.4.2 OD 25 Nr 75

1.6 HDPE Adaptor

Male Threaded Adaptor
1.6.1 OD25 Nr 750
1.6.2 OD32 Nr 200
1.6.3 OD63 x OD50 Nr 30

Total carried forward to next page
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1.7 Polypropylene (PP) Nipple

1.7.1 OD20 Nr 300
1.7.2 OD25 Nr 150

1.8 Polypropylene (PP) Union

1.8.1 OD20 Nr 150

1.8.2 OD25 Nr 75

1.90 HDPE Coupling

1.9.1 DN63 Nr 20

1.9.2 DN32 Nr 20

1.9.3 DN25 Nr 50

1.10 PP Reducing Bush

1.10.1 OD20 x OD15 Nr 500

1.11 PVC Saddle Clamp

1.11.1 OD63 x OD25 Nr 100

1.11.2 OD200 x OD63 Nr 30

Consumer Water Meters and Stop Cocks

1.13 Consumer Water Meters

Note: All water meters to conform to ISO 9001:2015; ISO 
14001:2015; BS OHSAS 18001:2007 certification. Type approval 
certificate according to ISO 4064:2014 and OIML R49:2006.

1.13.1 Supply and delivery of  DN 15mm Single Jet AMR enabled cold 
water meters c/w meter liners

Nr 150

1.14 Stop Cocks

1.14.1 15mm dia Stop Cock, make Pegler or approved equivalent. Nr 0

1.14.2 20mm dia Gate valve, make Pegler or approved equivalent. Nr 450

1.14.3 25mm dia Gate valve, make Pegler or approved equivalent. Nr 110

BILL No. 3 TOTAL TO PHASE II SUMMARY PAGE
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ITEM  DESCRIPTION  UNIT  QTY  RATE (KShs)  AMOUNT (KShs) 

1.0 Sub Structure & Pavement

1.1 Fillings
1.1.1 Hardcore Ton 4
1.1.2 Quarry dust/murram Ton 4

1.1.3 Damp proof membrane (1000 gauge) SM 4.2
1.1.4 Damp proof course (1000 gauge) LM 8

1.2 Concrete & Mortar
1.2.1 Ballast Ton 4
1.2.2 Building sand Ton 3

1.2.3 Ordinary Portland cement (50kg bags) No. 7

1.3 Reinforcement Steel (12m lengths)

1.3.1 Y12 (in columns) No. 4
1.3.2 Y10 (in strip footing) No. 9
1.3.3 R8 (in columns) No. 2
1.3.4 BRC A142 (in floor slab) SM 4

1.3.5 50 x 50 x 3 mm thick angle sections (per 6 metres) No. 2

1.3.6 Binding wire kg 2

1.4 Sawn Formwork
1.4.1 150x25mm (in floor slab edges) LM 16
1.4.2 50mm diameter props (in columns) No. 6

1.4.3 Nails Kg 3

1.5 Sub-wall
1.5.1 200mm thick masonry wall or equivalent SM 8

2.0 Superstructure
2.1 Super-wall

2.1.1 200mm wide under wall d.p.c LM 8

2.1.2 200mm thick masonry or equivalent SM 8

2.1.3 Hoop iron Kg 10

2.2 Reinforcement Steel (Columns, Beams & Roof Slab in 12m lengths)
2.2.1 Y12 No. 6
2.2.2 Y10 No. 14
2.2.3 R8 No. 6
2.2.4 Binding wire Kg 4

2.3 Sawn Formwork (Columns, Beams & Slab)
2.3.1 150 x 25mm (in roof slab) LM 160
2.3.2 50mm diameter props (in columns and roof slab) No. 8
2.3.3 200 x 25mm (in columns) LM 20

2.4 Concrete (Columns, Beams & Slab) Mix 1:2:4
2.4.1 Ordinary Portland cement No. 10

2.4.2 Building sand Ton 5
2.4.3 Ballast Ton 5

2.5 Door, Window & Shelves
2.5.1 Door to detail No. 1
2.5.2 Window to detail No. 1
2.5.3 Shelves to detail No. 3

Total carried forward to next page
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2.6 Plaster, screed & keying
2.6.1 Ordinary Portland cement No. 10
2.6.2 Building Sand Ton 5

2.7 Painting (inside walls, doors, windows etc.)
2.7.1 Assorted materials to prepare surface & brushes Item 1
2.7.2 Undercoat paint Lit 5

2.7.3 Emulsion paint Lit 8

2.8 Plumbing (all GI). PPR pipes can also be used.
2.8.1 Pipe 25mm diameter class B (6m lengths) No. 3
2.8.2 Gate valve 25mm dia. (peglar) No. 2
2.8.3 Water meter 25mm diameter No. 1

2.8.4 Heavy duty taps 25mm diameter No. 2
2.8.5 Non-return valve 25mm diameter No. 1
2.8.6 Union 25mm diameter No. 3
2.8.7 Nipple 25mm diameter No. 11
2.8.8 Equal tee 25 mm diameter No. 4
2.8.9 Elbows 25 mm diameter No. 3

2.8.10 Bend 25 mm diameter No. 3
2.8.11 Long threaded nipple 25 mm diameter No. 2

2.8.12 Black nut 25 mm diameter No. 4
2.8.13 Boss white 400g No. 3
2.8.14 Hemp thread LM 2

2.9 Storage Tank
2.9.1 Kentainer tank, 5000 litres or equivalent No. 1
2.9.2 Ball valve 25mm diameter No. 1

2.9.3 Metal grill to detail No. 1
2.9.4 Metal platform to receive the tank to detail No. 1

2.10 Soak Pit
2.10.1 Heavy gauge PVC waste pipe 100mm diameter No. 1
2.10.2 Precast concrete cover No. 1
2.10.3 Ordinary Portland cement No. 2
2.10.4 Building sand Ton 0.5
2.10.5 Ballast Ton 0.25
2.10.6 Hardcore Ton 0.5
2.10.7 Masonry stone 150mm thick or equivalent SM 4

Total Cost of Labour (30% cost of materials):

 BILL No. 4 TOTAL TO SUMMARY PAGE (3 No.) 

Allow 5% Contingency
 Total Cost of Materials:

TOTAL FOR 1 No. WATER KIOSK
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