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1.0 INTRODUCTION 
 

1.1 SCOPE OF WORK 
The purpose of this Wastewater Master Plan Update and Inflow/Infiltration Study is to provide 
the City of Kingman (City) with an evaluation of the interceptor wastewater collection system 
for both the Downtown and Hilltop Service Areas. The most recent wastewater master plan and 
interceptor model for the Hilltop Service Area was developed in 2003 and the most recent 
report for Downtown was prepared in 2011. While both reports are being utilized, they do not 
sufficiently meet the current planning needs. The City’s General Plan has been updated, as such, 
land usage has changed, and there have been changes and expansions to the City’s collection 
system. The interceptor modeling and analysis performed under this project reflects the sewer 
network as currently constructed, includes the impact of land use updates, and includes an 
inflow/infiltration study for the Downtown. It is intended that this report will function as a 
planning tool to determine deficiencies with existing facilities, as well as sizing of future facilities 
and provide a comprehensive analysis of the City’s entire network.    
 
The scope of work for the project consisted of 6 major tasks including: 
 

• Data Collection & Supplemental Manhole Survey 
• Sewer Interceptor Model Data Input 
• Existing (2016) Sewer Interceptor Modeling & Analysis – Hilltop Service Area 
• Existing (2016) Sewer Interceptor Modeling & Analysis – Downtown Service Area 
• Inflow/Infiltration Study – Downtown Service Area 
• Future Sewer Interceptor Modeling & Analysis – Hilltop Service Area 

 
 

This Wastewater Master Plan Update provided modeling and analysis for wastewater service 
within the entire City boundary and a substantial portion of the General Plan 2030 boundary. 
The study boundaries were selected by the City and closely mimic the current Water Service 
Boundary. Further analysis and master-planning will be required for those areas outside of the 
study boundary. 
 
 

1.2 PROJECT PLANNING AREA 
The City of Kingman is located in Mohave County in Northwestern Arizona along historic 
Route 66. The City is approximately 150 miles west of Flagstaff and 100 miles southeast of Las 
Vegas.  Nearby communities include Bullhead City and Laughlin 35 miles to the west and Lake 
Havasu City 60 miles to the southwest. The project study boundary is within a portion of the 
City of Kingman 2030 planning boundary and is shown on the map in Figure 1.2.1 – Project 
Study Boundary. This boundary was established by the City to accommodate projected short 
and long term planning needs. 
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The majority of the area within the study boundary falls within the Hilltop Service Area. The 
remainder of the study area falls within the Downtown Service Area which is located in the 
southwestern portion of the City roughly bound by Sunrise Ave to the North, Western Ave to 
the East, and the study boundary to the South and West.  
 

 
 
 

Figure 1.2.1
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1.3 BACKGROUND INFORMATION 
Growth and development in Kingman has necessitated the expansion of the City’s interceptor 
system. Over the years, different analyses, master plans and sewer interceptor models have been 
developed to service the planning areas defined by the City.  Most recently, the main tools 
utilized for sizing and routing of these expansions have been the Trunk Sewer Master Plan, May 
2003, by Burgess & Niple for the Hilltop Service Area and the Sewer Master Plan for Kingman 
Commercial Center, January 2011, by Shephard-Wesnitzer for the Downtown Service Area. 
However, both of these reports are limited in their scope and do not address all of the current 
planning needs. For instance, the Trunk Sewer Master Plan analyzes a smaller planning boundary 
and focuses on the deficiencies of existing trunk mains for both existing and buildout 
conditions. In addition, the City’s General Plan has changed since the completion of this report, 
which has a direct impact on the flow loading of the City’s interceptor system. Secondly, the 
Sewer Master Plan for Kingman Commercial Center doesn’t include an interceptor model, focuses only 
on a portion of the Downtown Service Area, and doesn’t address inflow/infiltration (I&I) 
concerns. 
 
There are three main reasons for a Wastewater Master Plan Update and Inflow/Infiltration 
Study. The first reason is to provide an analysis of City’s interceptor sewer system based on the 
latest General Plan and the changes that have occurred since the previous reports were written.  
The second purpose is to provide a comprehensive modeling tool for the entire planning 
boundary. The City may utilize these models to easily modify sizing due to updated land use, 
topography, or flow loading and perform additional analyses for future development and service 
area expansions. Lastly, this report investigates sources of I&I causing significant storm surge 
(wet weather peaking) at the Downtown Wastewater Treatment Plant (WWTP). 
 
 

1.4 OUTFALL CAPACITIES 
The topography of the Hilltop Service Area generally slopes in a southeasterly direction at 
approximately 1.5% to 3.5% north of the Mohave Wash and in a northwesterly direction at 
approximately 1.3% to 3.0% south of the Mohave Wash. The Mohave Wash flows diagonally 
from southwest to northeast across the Project Study Boundary and is roughly parallel to 
Arizona Highway 66. The City’s two major outfall interceptors run adjacent to the Mohave 
Wash. As expected from the topography, all of the City’s trunk mains feed into the two main 
outfall interceptors which eventually convey flow to the ultimate outfall at the Hilltop 
Wastewater Treatment Plant. The Hilltop WWTP is owned and operated by the City of 
Kingman and has a current capacity of 5.1 MGD. The City of Kingman will likely expand this 
facility beyond the current capacity to 10.1 MGD to meet future demand. 
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Figure 1.4.2 – Downtown WWTP shows the aerial view of the Downtown Wastewater 
Treatment Plant located at the southwest corner of Project Study Boundary. 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.4.2
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1.5 PREVIOUS STUDIES 
The analysis shown in this report primarily used background data from two previous wastewater 
collection system reports, three wastewater treatment plant reports, and the latest General Plan. 
The reports, ordered by date, are as follows: 
 
Trunk Sewer Master Plan, May 2003, Burgess & Niple:  This study provided an analysis of 
the City’s existing sewer system for the Hilltop Service Area. More specifically it analyzed six 
major trunk mains (Airway West, Fairgrounds, Harrison Street, East Trunk, Kino, and Airport) 
under existing loading conditions and build out conditions. The proposed sewer interceptor 
improvements for future loading are parallel lines along the existing trunk mains. This report did 
not size any future interceptors outside of the parallel trunk mains proposed in the 
recommendations. This report did include a sewer model and flow monitoring. The vertical data 
(manhole rims and invert elevations) was useful in verifying and supplementing the as-built data 
used to build the Hilltop interceptor model for this project.  
 
Request for Amendment to 208 Area-Wide Water Quality Management Plan, August 
2007, Brown and Caldwell: This study provided an analysis of the City’s planned upgrades and 
expansions to the Hilltop WWTP in compliance with the Mohave County regional Water 
Quality Management Plan.   
 
Hilltop Wastewater Treatment Plant Aquifer Protection Program (APP) Permit 
Amendment Application (and supporting documentation), August 2007, Brown and 
Caldwell: This included the Arizona Department of Environmental Quality (ADEQ) APP 
Amendment form, as well as, all necessary attachments to amend the City’s current APP (P-
100611). The purpose of the amendment is to allow for the expansion and upgrade of the 
Hilltop WWTP. The report discusses all aspects of the expansion which would increase the 
plants flow capacity and allow them to produce higher quality effluent for discharge and reuse.   
 
Downtown Wastewater Treatment Plant Upgrade and Expansion Preliminary Design 
Report (PDR), November 2009, Brown and Caldwell: This study provided a preliminary 
analysis and options for replacing the Downtown WWTP aerated lagoons system with a 
different treatment process. The replacement of the aerated lagoon system was triggered by the 
inability to meet ADEQ effluent standards.  
 
Sewer Master Plan for Kingman Commercial Center (and surrounding areas), January 
2011, Shephard – Wesnitzer: This study provided an analysis of a portion of the Downtown 
Service Area called the Kingman Commercial Center and the surrounding area. The report 
provided recommendations for alternative routing for the failing outfall interceptor for this area 
and for relocating sewer lines that crossed into private property. 
 
City of Kingman General Plan Update 2030, March 2014, City of Kingman:  This study 
provides a comprehensive reference for guiding future growth and development within the City 
limits and planning boundary. The report includes land use descriptions and a summary of 
recent upgrades to the City’s WWTPs.   
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1.6 MODELING SOFTWARE 
The modeling software employed in this analysis was H2OMAP Sewer Pro Suite version 10.5, by 
Innovyze.  H2OMAP Sewer is a powerful, stand-alone GIS-based computer program for use in 
the planning, design, analysis, and expansion of sanitary, storm and combined sewer collection 
systems. The program can be effectively used to model both dry-weather and wet-weather flows 
and determine the most cost-effective and reliable method of wastewater collection. The 
software allows the user to seamlessly view, manipulate, and exchange GIS data sets with relative 
ease. This feature is particularly beneficial because all hydraulic and geometric data sets generated 
from the project modeling can be fully integrated into the City’s future GIS database. The City 
may utilize the stand-alone H2OMAP Sewer or convert to the GIS based InfoSewer, also by 
Innovyze, which runs within ArcGIS.  
 
Both H2OMAP Sewer and InfoSewer allow various shapefiles and images to be brought into the 
modeling environment for reference purposes or data storage. For example, parcel shapefiles 
can be utilized to store a specified allocation manhole. In other words, every parcel in the City 
could store the unique manhole ID to which it contributes flow. This same file could store land 
use data or utilize an overlaid land use shapefile and, using H2OMAP Sewer’s Load Allocator 
module, allocate sewer flow and population loads to a specific manhole. This is a powerful tool 
for the City staff to utilize when land usage and/or load factors change and thereby keep the 
interceptor model up to date with changing conditions.   
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2.0 DATA COLLECTION 
 
Every attempt was made to ensure that model input data was current and representative of the 
actual physical system. This included analyzing a sewer infrastructure network map provided by 
City and comparing it against supplemental survey data, as well as sewer record drawings and 
available technical reports.   
 
 

2.1 CITY DATA COLLECTION 
The first project task involved coordination with the City’s engineering department to retrieve 
any pertinent sewer data for inclusion in the model. This data consisted of a digital CAD 
drawing showing all of the City’s sewer infrastructure which included pipe sizing, material data, 
and as-built reference numbers. Other appurtenant files which supported the completion of the 
collection system mapping and model setup were also provided.  The files collected included the 
following: 
 
• Aerial Imagery  
• Sewer As-built Record Drawings 
• Previous Interceptor Model 
• Parcel Information (City and County)  
• Mohave County Topography (contours) 
• AutoCAD Infrastructure Drawing 

 Manholes (dwg) 
 Gravity Pipes (dwg) 
 Force Mains (dwg) 

 

• Land Use Data 
 City Zoning Map (dwg) 
 General Plan 2020 Map (dwg) 
 General Plan 2030 Map (pdf) 

• Sewer Flow Data   
 Significant Industrial Users 
 Jail and Hospital Flows 
 Subdivision Design Flows 
 WWTP Influent Flow

In general, the data provided appeared to be consistent with the horizontal datum NAD 27 
(North American Datum of 1927) and the vertical datum NGVD 29 (National Geodetic Vertical 
Datum of 1929). The major exception to this was the CAD drawing which was on the horizontal 
datum NAD 83, AZ State Plane Zone West, US Survey Feet, with ground correction. Other 
exceptions include a few record sewer as-built drawings on unidentified datum; most likely 
utilizing localized coordinates. Per the City’s request, all data was converted to the horizontal 
datum AZ83CIF (Arizona State Plan Coordinates, NAD83, West Zone, International Feet) and 
the vertical datum NAVD 88, prior to being entered into model. 
 
The CAD drawing was useful for providing a relatively accurate horizontal layout of the sewer 
interceptors. However, all vertical data (manhole rims and pipe inverts) had to be gathered from 
the as-builts and reports and manually entered.  This vertical data was added as object data onto 
the manholes and pipes within AutoCAD Civil 3D and then exported out as shapefiles. A 
shapefile can easily be imported into H2OMAP Sewer and all object data can be mapped to the 
correct hydraulic field within the model. Considerable time was taken to ensure that elevations 
were accurate throughout the interceptor model. As part of that effort, whenever missing or 
questionable data was observed, field-survey data was obtained (See Section 2.2) to verify or 
correct elevations at various points in the network. 
 



CITY OF KINGMAN 
WASTEWATER MASTER PLAN UPDATE & INFLOW/INFILTRATION STUDY  
 9 

Table 2.2.1

2.2 INTERCEPTOR MANHOLE SURVEY 
The City requested that any deficiencies in the as-builts or reports (i.e. missing/questionable 
vertical and horizontal data) be supplemented with survey to refine the model input data. A field 
survey of approximately 100 sewer interceptor manholes was conducted as part of the data 
collection effort. Surveyors collected the following data for each manhole: horizontal location 
(northing & easting), rim elevation, depth to pipe inverts, and compass direction of inverts. This 
data was then input into the model. Manhole rim elevations at other locations in the interceptor 
network were spot checked using the latest aerial topography from Mohave County and the City. 
This review indicated general consistency between the aerial topography and the as-built data. 
The addition of field survey data, along with as-built maps and technical reports allowed for the 
completion of the interceptor models. The approximate location of all of the surveyed manholes 
are shown in Table 2.2.1 (Hilltop) and Table 2.2.2 (Downtown): 
 
 
Manhole  

ID 
Location 

(Hilltop Service Area) 
Manhole  

ID 
Location 

(Hilltop Service Area) 
76 Monroe St & Karen Ave 674 Motor & Fairgrounds Ave 
78 Jackson St & Karen Ave 675 Hope & Fairgrounds Ave 

  79* Jackson St & Karen Ave 738 Hope Ave & Main St 
80 Van Buren St & Karen Ave   832* Hope Ave & Main St 
81 Van Buren St & Karen Ave 833 Hope & Fairgrounds Ave 
712 Historic Rte 66 & Hall St   953* Motor & Fairgrounds Ave 
713 Historic Rte 66 & Hall St 148 Del Mar Ave & Legacy Dr 
651 Sunset & Fairgrounds Blvd 407 Coronado Ave & N Irving St 
718 Sunset Blvd & Main St 433 Will Rogers Way & N Glen Rd 
954 Sunset Blvd & Main St 434 Will Rogers Way & N Glen Rd 
1000 Sunset Blvd & Kingman Ave 435 Jimmy Stewart Dr & N Glen Rd 
1002 Sunset Blvd & Kingman Ave 450 Kino Ave & Mohave Wash 
657 Wikieup & Fairgrounds Ave 451 Kino Ave & Mohave Wash 
658 Mullen & Fairgrounds Ave 708 Kino Ave & Bond St 

  659* Mullen & Fairgrounds Ave 709 Kino Ave & Bond St 
724 Wikieup Ave & Main St   134* Airway Ave & Harrison St 

  725* Mullen Ave & Main St 136 Airway Ave & Harrison St 
  831* Airway Ave & N Rainbow Dr 137 Airway Ave & Harrison St 
  868* Airway Ave & N Rainbow Dr 879 Airway Ave & N Pinal St 
  870* Airway Ave & N Rainbow Dr 880 Airway Ave & Coolidge St 
894 Airway Ave & N Rainbow Dr 882 Airway Ave & Roosevelt St 

  957* Airway Ave & N Rainbow Dr 884 Airway Ave & Rutherford St 
535 Kino Ave & N Bank St   885* Airway Ave & Rutherford St 
956 Kino Ave & N Bank St 592 Airway Ave & Castle Rock Rd  

  556* Heather Ave 593 Airway Ave & Castle Rock Rd  
  557* Heather Ave 594 Airway Ave & Santa Rosa Dr  
  558* Heather Ave 595 Airway Ave & Santa Rosa Dr  
  561* Airway Ave & Castle Rock Rd 598 Quarter Cir Ave & Rawhide Dr 
154 Gordon Dr & N Bank St  599 Quarter Cir Ave & Rawhide Dr 
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Table 2.2.2

Table 2.2.3 

155 Gordon Dr & N Bank St  600 Quarter Cir Ave & Rawhide Dr 
229 Gordon Dr & N Bank St    601* Quarter Cir Ave & Rawhide Dr 
230 Gordon Dr & N Bank St    602* Quarter Cir Ave & Rawhide Dr 
404 Gordon Dr & N Bank St  161 N of Kingman HS Ball Fields 
178 Thompson & Mohave Wash 163 N of Kingman HS Ball Fields 
256 Thompson & Mohave Wash 238 N of Kingman HS Ball Fields 

  240 N of Kingman HS Ball Fields 
  *Horizontal Data Only. 

 
 
Manhole  

ID 
Location 

(Downtown Service Area) 
Manhole  

ID 
Location 

(Downtown Service Area) 
45 W Beale St & Fort Beale Dr 28 SW of Powerhouse Museum 
11 W Beale St & I-40 96 Historic Rte 66 & N 1st St 
15 W Beale St & Johnson Wash 97 Historic Rte 66 & N 1st St 
16 W Beale St & Johnson Wash   99* Historic Rte 66 & N 1st St 
17 W Beale St & Johnson Wash 100 S of Powerhouse Museum 
61 W Oak St & Parkview Ave   101* Historic Rte 66 & N 10th St 

  62* W Oak St & Parkview Ave 102 Historic Rte 66 & N 10th St 
  20* W Beale St & Parkview Ave 124 Park & S 6th St 
  22* SW of LWHS Ball Fields   125* Park & S 6th St 
  70* W Oak St & Parkview Ave 128 Hubbs & S 4th St 
  71* W Oak St & Grandview Ave 131 Goldroad & S 4th St 
  72* W Oak St & Grandview Ave 134 Goldroad & S 2nd St 
  25* Locomotive Park   135* Goldroad & S 2nd St 
87 N of LWHS Ball Fields   144* Golconda Ave & S 2nd St 
88 S of LWHS Ball Fields   

  *Horizontal Data Only. 

 
Through analyzing the survey data, as-builts, and reports, multiple flow split locations were 
identified in the interceptor model for the Hilltop Service Area. No flow splits were identified 
for the Downtown Service Area model. The approximate location of all of the flow split 
manholes are shown in Table 2.2.3: 
 
 
Manhole  

ID 
Flow Split Location 

(Hilltop Service Area) 
Manhole  

ID 
Flow Split Location 

(Hilltop Service Area) 
88 Harrod Ave & Van Buren St 720 Simms Ave & Main St 
116 Van Marter Dr & Harrison St 770 Detroit & Western Ave 
119 Detroit Ave & Harrison St 831 Airway Ave & N Rainbow Dr 
137 Airway Ave & N Willow Rd 858 Walapai Ave & Railroad St 
144 Del Mar Ave & N Willow Rd 

(200’ North of Kino Ave) 
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2.3 CITY OF KINGMAN LAND USE 
Two sources were used to define land use for the Interceptor Sewer Models; the current City of 
Kingman Official Zoning Map and the General Plan 2030 Map (See Appendix B).  
 
For developed parcels within the existing city limits, land use was primarily based on the City’s 
Zoning Map. However, in some residential areas, the density (DU/Acre) within existing 
subdivisions was found to be different than the density defined by the current zoning. The 
modeling was adjusted to more accurately reflect the true density during flow calibrations (See 
Appendix D, 2016 Flow Data, Calibration). 
 
Undeveloped parcels within the existing city limits could have been defined by either the current 
Zoning Map or the General Plan 2030 Map. In general, variations in land use between the two 
maps were minimal and the current zoning densities are consistent with the range of densities 
described in the General Plan 2030 Report. The City decided to utilize the General Plan 2030 for 
undeveloped lots within City limits because, in some instances, the General Plan uses were 
denser than current zoning. Undeveloped parcels outside of the existing city limits but within the 
planning boundary were solely defined by the General Plan 2030 Map. 
 
Defining land usage within the study boundary was a critical component in developing the 
loading factors for the model. Loading factors allow you to apply a sewer flow rate per unit area, 
usually gallons per day per acre (GPD/Acre) or cubic feet per second per acre (CFS/Acre). For 
residential areas the load factor can be derived from a known density (DU/Acre) for a given 
land use, a known occupancy (persons/DU), and a known capita flow rate (GPD/person). 
 
 

2.4 VACANT AND OCCUPIED LAND PARCELS 
In order to make a clear distinction between occupied parcels and vacant land, the 2016 
Connections Map was developed (See Exhibit 2.4.1). The occupied land parcels have been 
divided into two groups; Existing and Septic. The Existing group includes developed parcels that 
are currently connected to the City’s sewer infrastructure network. The Septic group was 
determined to be those parcels where a dwelling unit was present but adjacent sewer facilities 
were not. The vacant land parcels have been divided into three groups; Existing Committed, 
Vacant (Future Connections), and Vacant (Restrictive Slope). Committed parcels include 
undeveloped land that the City either already has infrastructure in place to serve or plans to 
develop infrastructure to serve in the near future. Vacant (Future Connections) parcels include 
undeveloped land that will eventually connect to the City’s sanitary network but no 
infrastructure is currently constructed. Vacant (Restrictive Slope) parcels include undeveloped 
land that are unlikely to be constructed on due to steep grades and, therefore, unlikely to 
connect to the City’s sanitary network. It is possible that some scattered development may occur 
in these restrictive slope areas in the future. If this occurs, interceptor modeling should be 
adjusted to account for the additional flow.  
 
 
 



CITY OF KINGMAN 
WASTEWATER MASTER PLAN UPDATE & INFLOW/INFILTRATION STUDY  
 12 

While most parcels could easily be delineated into their respective group based on physical 
observations (e.g. existing buildings), the Existing Committed parcels required additional 
coordination with the City staff. The City was responsible for defining which parcels should fall 
under this category. In general, most of these parcels fell within partially built subdivisions that 
already had a recorded plat. An existing platted subdivision would have filed a Notice of Intent 
to Discharge (Sewage Collection System) with the Arizona Department of Environmental 
Quality (ADEQ) or the City and would likely have already received will-serve letters from the 
City. 
 
Multiple files were provided from the City’s engineering department including a map showing 
the physical locations of the parcels to be included in the Existing Committed group. Each of 
the parcels was also listed in a spreadsheet that had projected design flows and an associated lot 
count (each corresponding to the provided map). These specific sewer loads were used in lieu of 
the allocated loads for the committed parcels in the model. Design flows are generally greater 
than flows defined by the current land-use, i.e. more conservative estimates of future flows. 
Some of the design flows provided by the City included parcels that were already constructed.  
These design flows were removed from the specific sewer loads for the committed parcels 
because they were already accounted for in the Existing group. 
 
Developing the Connections Map and defining the land-use groups was also necessary for 
defining the four main model scenarios for the project: 
 

1. Existing (2016) Scenario - Hilltop – Includes Existing and Existing Committed parcels. 
2. Future Scenario - Hilltop – Includes everything in the 2016 Existing Scenario, Septic and 

Vacant (Future Connections), i.e. all areas within the project study boundary limits other 
than areas with restrictive slopes. 

3. Existing (2016) Scenario - Downtown – Includes Existing and Existing Committed 
parcels. 

4. I&I Scenario - Downtown – Includes everything in the 2016 Existing Scenario and 
simulated wet weather flow loading.  
  

These model scenarios will allow City staff to determine what improvements need to be made to 
service current customers and determine what infrastructure must precede development on 
undeveloped parcels to be served. This will allow the City to designate CIP projects and funds 
for appropriate solutions. 
 
Note: There are a few large parcels that have an existing facility constructed on them (e.g. golf 
course, airport runway, etc.) but are not contributing sewage flows. Consequently there are a few 
parcels that are shown as Existing on the 2016 Connections Map that aren’t truly connected. 
This has been taken into consideration when modeling the 2016 Existing Scenarios. Each of 
these facilities is a permanent structure and therefore will not contribute flows under future 
loading conditions.   
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2.5 HISTORIC SEWAGE FLOWS 
Existing and projected flow rates within the sewer model have a direct correlation to the land 
use definitions for the service area. Once the land use for all parcels within both the current City 
boundary and the study boundary were identified, a loading chart was developed for each of 
these land uses.  This chart shows the land usage type and ultimately the unit load (GPD/Acre) 
that was used for each parcel type and acreage within the model.  The development of load 
factors is more thoroughly discussed in Section 3.0 Design Criteria. As may be surmised, 
loading factors vary widely between the different residential, commercial, and industrial land 
uses. Load factors for the same land use type may also vary depending on whether they are being 
applied to an existing conditions model scenario or a proposed conditions model scenario. That 
is, proposed loading charts are typically more conservative, i.e. larger load factors, and conform 
to ADEQ requirements for design flows.  
 
The module which runs within the H2OMAP Sewer software and utilizes load factors and parcel 
acreage to develop sewer flows (and contributing populations) is known as the Load Allocator. 
Consequently, all sewer loads developed in the model using this tool are known as Allocated 
Loads. This was the primary method used to develop sewage flows for each of the three model 
scenarios. There were also loads that were entered manually for each of the scenarios which are 
referred to as Known Loads. The Known Loads for the 2016 Scenario consisted of known, 
permitted, or metered flow rates from the heavy users, including those categorized as a 
Significant Industrial User (SIU) or a Categorical Industrial User (CIU). In the Future Scenario, 
known loading was entered for large parcels that required a loading greater than that which was 
defined by the land use designation. For example, one of the vacant parcels being loaded into 
the Future Scenario was designated as Park/Open Space per the General Plan 2030 but was 
likely to be developed into Community Commercial.   
 
After initial model loading (Allocated and Known), flow monitoring results were used to 
calibrate the Existing Scenarios to more accurately represent the field measurements observed. 
This was a critical step in the modeling process as the existing conditions provide the base for 
which all other scenarios are built upon. The City provided metered sewage flows for both the 
Hilltop and Downtown WWTP. In addition, as part of the scope of this project, 15 other critical 
locations within the interceptor network were also monitored (See Exhibit 2.5.1 Flow 
Monitoring Map). On average, three to four weeks of continuous monitoring time was provided 
for each site. Flow monitoring results were used to iterate different load variations. While 
loading was not adjusted to match the monitoring data exactly, adjustments were made to the 
load chart in order to make the model as representative of the existing system, as possible. This 
was accomplished by calibrating the load factor input data: daily flow per capita 
(gallons/capita/day), occupancy (people/DU), and density (DU/Acre). 
 
As a result of the flow monitoring, it was revealed that the zoning density (DU/Acre) was not 
accurate for several land uses.  The density was adjusted to more accurately reflect densities of 
these land uses in the existing system.  After calibration, modeled flows in the existing 
conditions model remain more conservative than the monitoring data. This was expected as 
calibrating load factors down to match metered flows exactly would require developing load 
factors for each land use that weren’t justifiable.     
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Further calibration of the model should be conducted when the City has in place a more 
extensive monitoring program. Adding more flow monitoring sites could improve the accuracy 
of the modeling and monitoring flows throughout the year would allow the City to capture flow 
variations due to population increases from seasonal visitors and wet weather conditions. 
Interceptors that will see the greatest fluctuation due to “seasonal flow” are those adjacent to 
high density retirement communities or any residential developments with concentrated groups 
of seasonal visitors. As part of an expanded monitoring program, the City should be able to start 
tracking and quantifying these changes. For this study, all parcels with existing homes and sewer 
connections were loaded into the model, therefore seasonal visitors were accounted for in the 
existing service area.  
 

2.6 RAINFALL DATA 
In order to determine the how the sewer system operated during wet weather conditions, the 
City requested that flow monitoring data be collected during the monsoon season. Flow 
monitors operated at various locations throughout the City between 6-29-15 and 9-11-15. 
Rainfall data was then collected for this same period of time in order to correlate peak flows 
observed during monitoring with the various storms that took place. The primary source for 
rainfall data was the Mohave County ALERT website. The County maintains a number of rain 
gauge stations in around the City of Kingman. Five of the County’s gauges which fell within the 
project study boundary were used for this project. In addition, one rain gauge maintained by the 
City, located at the Downtown Fire Station, was also used. The names of rain gauge stations 
utilized for this project are: 
 

• Holy Moses Wash 
• Fire Station 1 (City of Kingman) 
• Mohave Wash @ Airway Ave 
• Kingman 
• Diagonal Wash 
• Upper Devlin Wash 

 
The location of the six rain gauge sites along with a summary of the rainfall data collected can be 
found on Exhibit 2.6.1 Rain Gauge Map. In total, 17 separate storm events were observed 
during the flow monitoring period. This data was used to distinguish which peak flows observed 
during flow monitoring were caused by storm events. Additional flows caused by wet weather 
conditions is called storm surge and typically creates a wet weather peak in the system. 
 
Note: The rain gauges maintained by the County only create a rainfall data log when 0.04 inches 
of rain is observed. In other words, very low intensity rain events won’t register any rainfall on 
data logger. For this project, the larger storms were of more interest to the study than the low 
intensity events.   
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3.0 DESIGN CRITERIA 
 

3.1 ADEQ REQUIREMENTS 
This report utilized the Arizona Department of Environmental Quality (ADEQ) minimum 
sewer collection system design guidelines in the Arizona Administrative Code (AAC) Title 18, 
Chapter 9, Article 3, Part E. Type 4 General Permits (Last amended on Nov. 12, 2005) as the 
basis for the design criteria.  See Appendix A - ADEQ Minimum Standards for AAC codes 
and minimum sewer system design constraints relating to sewer collection systems including 
Table 1, Unit Design Flows.  
 
Per ADEQ standards (R18-9-E301.4.01), all proposed sewer interceptors were designed and all 
existing interceptors were checked against the following criteria: 
 

• Slopes that ensure a minimum velocity of 2 feet per second (ft/s) and a 
maximum velocity of 10 ft/s when flowing full, using a Manning’s roughness 
coefficient of 0.013. 

• Base design flow shall be 80 gal/capita/day.  
• Maximum manhole spacing is dependent on interceptor sizing and shall not 

exceed that which is prescribed by ADEQ for a given pipe diameter. 
• Maintain minimum cover of 3 feet over all proposed sewer pipes. 
• Ratio of flow depth to the pipe diameter (d/D) shall not exceed 0.75 in peak 

dry weather conditions 
• Population-based Peaking Factors (applied to cumulative loading for all 

pipes) 
 

3.2 CITY OF KINGMAN REQUIREMENTS 
In addition to ADEQ requirements, this report is guided by design standards established by the 
City of Kingman. These requirements were directly outlined by the City Engineer for this 
project. The design criteria that governed the analysis, modeling and master planning for the 
project are as follows: 
 

1. For the purposes of this project, modeling shall only be conducted for sewer 
interceptors (“trunk lines”). An interceptor is defined, in general, as any 
sanitary sewer pipe, within the City’s system, 10 inches in diameter or greater. 
However, some 8-inch and 6-inch diameter pipes were included in the model 
analysis because they were determined to be part of an outfall line for a given 
sewer shed and thereby functioning as an interceptor. 
 

2. The City believes, based on the observed flows and the proliferation of 
water-saving technologies, 80 gal/capita/day is sufficient for planning 
purposes. This design flow was used for sizing proposed interceptors in all 
residential areas within the City’s planning area and for determining 
equivalent populations for commercial and industrial flows. 
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3. The City Engineer directed that loading rates (gallons/day/acre) for parcels 
that are zoned commercial, business, or industrial be consistent with the 
loading rates of similarly sized communities in Arizona.  

 
4. In general proposed interceptor sewers will be located within or adjacent to 

the right-of-way of existing or future section line roads. 
 

5. All rim elevations for proposed manholes shall match the best available 
topographic data; City contours, Mohave County contours, or USGS maps. 

 
6. Mohave Wash crossings should be avoided wherever possible. 

 
7. Railroad/Arizona Highway 66 crossing locations should be minimized.  

 
8. The master planning shall conform to the current City Design Standards 

unless otherwise directed by the City Engineer. 
 

9. Under future loading conditions, parallel interceptors are preferred to 
upsizing (i.e. removing & replacing) the existing interceptors.  

 
10. The master plan should not include interim sizing. All sizing should be based 

on future flow conditions to avoid the costs of replacing a newly constructed 
line or necessitating a parallel line. However, the development of a flushing 
plan may be required in the interim between construction of the interceptor 
and build out of the sewer shed 
 

11. Average household size shall be based on the most current census data 
(2010) – 2.46 persons/household. 
 

12. The sewer model shall be set up as two separate interceptor models; one for 
the Downtown Service Area and one for the Hilltop Service Area.  
 

13. SIUs with known flow rates, such as hospitals and jails, shall be manually 
loaded into the model based on metered data. 
 

14. The project datum and coordinates shall be based on NAD83, Arizona West, 
International Feet (AZ83WIF) for horizontal and NAVD88 for vertical. 
 

15. The City has requested that the sewer customer address database be utilized 
in verifying septic vs existing connections. 
 

16. All recommendations for proposed interceptors shall take into consideration 
the current design plans for sewer infrastructure on the City’s CIP list (e.g. 
Mohave Channel Sewer Line).  
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17. All undeveloped parcels within platted subdivisions classified as 
“Committed” by the City shall be included in the Existing (2016) Scenario 
and recommendations shall be adjusted accordingly.  
 

18. Loading of undeveloped parcels within the City boundary shall be based on 
the General Plan 2030 instead of the City of Kingman Official Zoning Map. 
 

19. Any industrial sites that are vacated or are currently not in operation shall be 
removed from the Existing (2016) Scenario.  

 

3.3 RESIDENTIAL FLOW RATES 
A majority of connections within the existing system (and the future system) fall under a 
residential land use. Under the City’s current zoning there are a range of different residential uses 
including: 
 

• R-1-6 (Single Family Housing, 6,000 SF Lot Minimum) 
• R-1-6PDD (Planned Development District, 6,000 SF Lot Minimum) 
• R-1-8 (Single Family Housing, 8,000 SF Lot Minimum) 
• R-1-10 (Single Family Housing, 10,000 SF Lot Minimum) 
• R-1-10PDD (Planned Development District, 10,000 SF Lot Minimum) 
• R-1-20 (Single Family Housing, 20,000 SF Lot Minimum) 
• R-1-40 (Single Family Housing, 40,000 SF Lot Minimum) 
• R-2 (Multiple Family Housing, Low Density) 
• R-2PDD (Planned Development District, Multiple Family Housing) 
• R-3 (Multiple Family Housing, Medium Density) 
• R-4 (Multiple Family Housing, High Density) 
• R-MH-6 (Manufactured Home, 6,000 SF Lot Minimum) 
• R-MH-20 (Manufactured Home, 20,000 SF Lot Minimum) 
• R-MH-40 (Manufactured Home, 40,000 SF Lot Minimum) 
• R-R (Rural Residential) 

 
For each of the residential uses described, a unique loading factor (cfs/acre) was developed in 
order to calculate the anticipated flow rates for parcels that fell within that land use. Beyond the 
City limits, land use is solely defined by the General Plan 2030. The General Plan residential uses 
encompass a much broader range of densities and uses within each category. Unique loading 
factors were developed for these, as well. 
 
Load factors areas are initially established using the maximum density (DU/Acre) allowed per 
the zoning, the average household occupancy (2.46 people/DU), and the design flow (80 
gal/capita/day). This method gives very conservative values for determining sewer flows for 
residential land uses. It was determined early on in the project that load factors developed using 
this method needed to be adjusted based on more current data and the flow monitoring results. 
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According to  ADEQ requirements, collection system design flows must be calculated based on 
80 gal/capita/day (excluding peaking factors), but allow for “lower unit flow values in the served 
area due to significant use of low-flow fixtures, hydrographs of actual flows, or other factors.” A 
comparison of the monitored sewage flow rates with the design flow rate required by ADEQ 
was investigated to determine if a “lower unit flow value” was justified. According to the flow 
monitoring results, an average sewer flow contribution of 70 gal/capita/day was justified for the 
Hilltop Service Area but not for the Downtown Service Area. 
 
Given the recent flow monitoring data, the Existing (2016) Scenario - Hilltop load factors were 
based on a lower unit flow value of 70 gal/capita/day. Load factors for the Future Scenario - 
Hilltop used the ADEQ minimum standard of 80 gal/capita/day. Based on water saving 
technology that will likely result in lower flows per capita in the future, using a loading factor of 
80 gal/day/person is reasonable for future planning. The Downtown showed slightly higher per 
capita usage than the Hilltop Service Area and therefore both the Existing (2016) Scenario – 
Downtown and the I&I Scenario – Downtown utilized a unit flow value of 80 gal/capita/day.  
 
For the analysis of existing facilities and the design of new facilities, 2.46 people per dwelling 
unit was used based on the average household size for residents of Kingman. This is consistent 
with the most current census data (2010) and the flow monitoring results. It should be noted, 
however, that not all of the loading factors for residential usage utilized 2.46 people/DU. This 
occupancy was viewed as a base for “typical” residential units. A multi-family residential usage, 
for example, may have justified a slightly lesser occupancy, while a single-family rural (i.e. low-
density) warranted the use of a higher occupancy.  
 
While developing load factors for the Existing (2016) Scenarios, it was necessary to reduce the 
density for several residential uses based on the flow monitoring results. In many municipalities, 
zoning densities are not always representative of true density. Kingman is not an exception to 
this, and it became necessary during calibration to reduce densities for both the Hilltop and 
Downtown Service Areas. For the Future Scenario no density reductions were necessary. For 
planning purposes, it is better to utilize more conservative load factors.   
 
The Loading Tables for the four model scenarios can be found in Appendix E – 2016 Flow 
Data and Appendix F – Future Flow Data. The Loading Tables include both the initial loading 
and final (calibrated) loading. These load factors were entered into the model to develop the 
Allocated Loads for both existing and future residential development. Known Loads from 
residential land uses were manually entered into the model for the Existing (2016) and Future 
Scenarios. Known Loads consisted of design flow rates that had been calculated for residential 
developments.  
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3.4 COMMERCIAL FLOW RATES 
Commercial load factors in this report are based upon those utilized by comparable municipal 
entities in Arizona, in particular those of the Town of Gilbert, the Town of Queen Creek, and 
the City of Casa Grande. The unit loads used to estimate sewage flows from commercial 
developments were established using the load factors (in gallons per day per acre) of these 
municipalities. The commercial flow rates utilized in their Wastewater Master Plans are 
representative of the City of Kingman’s existing development. Figure 3.4.1 - Commercial 
Flow Rate Comparison correlates City of Kingman Zoning & General Plan commercial land 
uses and unit loads to the land uses and flows of these municipalities. 
 
Load factors applied to the interceptor model for the various commercial zones are shown in the 
Loading Tables (Appendix E & F). The City’s commercial zones include:  
 

• C-1 (Neighborhood Convenience) 
• C-2 (Community Business) 
• C-2PDD (Community Business, Planned Development District) 
• C-2-HMR (Hualapai Mountain Road Design Overlay) 
• HMMC-PDD (Hualapai Mountain Medical Center, Planned Development District) 
• C-3 (Service Business) 
• C-3PDD (Service Business, Planned Development District) 

 
Load factors applied to the interceptor model for the various commercial uses defined by the 
General Plan 2030 are also shown in the Loading Tables (Appendix E & F). The commercial 
uses defined by the General Plan include:  
 

• Neighborhood Commercial 
• Community Commercial 
• Regional Commercial 
• Highway Service Commercial 

 
These load factors were entered into the model to develop the Allocated Loads for both existing 
and future commercial land use. Again, load factors were adjusted for the Existing (2016) 
Scenarios during the model calibration. Future Scenario load factors were not adjusted. Known 
Loads from commercial land uses are typically manually entered into the model for the Existing 
and Future Scenarios. However, for this project only the Allocated Loads were utilized for 
commercial areas.  
 
 

3.5 INDUSTRIAL FLOW RATES 
Compared to residential and commercial users, industrial land use areas contribute the least 
amount of sewer flow within the system. There are three different industrial uses under the 
City’s current zoning including I-1 (Light Industry), I-1PDD (Light Industry, Planned 
Development District) and I-2 (Heavy Industry). As with other land uses described, a unique 
loading factor (GPD/Acre) was developed in order to calculate the anticipated flow rates for 
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parcels within that land use. The General Plan industrial uses fall under 2 categories; Light 
Industrial and Manufacturing Industrial. Loading factors developed for the General Plan areas 
were similar for those defined by the current zoning. However, for the Existing (2016) Scenario 
– Hilltop, the General Plan loading factors were greatly reduced during calibration. The reason 
for this was that industrial flows coming from the Airport Industrial Park were 
uncharacteristically low, according to the flow monitoring results. Although, depending on the 
type of industrial user, wastewater flow contribution can vary significantly.  
 
Load factors were initially established at 900 gallons per day per acre for Light Industrial users 
and 1,200 gallons per day per acre for Heavy/Manufacturing Industrial users. These factors were 
applied to the model for the Existing (2016) Scenarios and for the Future Scenario.  
 
In addition to the load factors developed for Allocated Loads, metered flow rates from industrial 
connections, provided by the City, were manually entered into the model. Known Loads from 
significant industrial users (SIUs) were used in both the Hilltop and Downtown interceptor 
models and include flows from the following:  
 

• Mohave County Jail 
• Mohave County Juvenile Detention 
• Kingman Regional Medical Center (Main Hospital) 
• Kingman Regional Medical Center (Hualapai Mountain Campus) 

 
Peaking factors from these users was not provided, therefore average base flow from the 
industrial users was entered into the model and peaked according to a known occupancy or an 
equivalent population. Note that all flow loading for SIUs was based on the flow monitoring 
results provided by the City for the respective users and not necessarily the permitted capacities. 
Known Loads were manually entered for both Existing and Future Scenarios. 
 
The Flow Data appendices for each scenario (Appendix E & F) give the estimated industrial 
user flow rates based on land usage and all known industrial flows. They represent all industrial 
flows applied to the hydraulic model of the City’s sewer interceptor system.  
 
Note: Load factors were also developed for those land uses not categorized as either Residential, 
Commercial, or Industrial per the City’s Official Zoning Map or the General Plan 2030 Map. 
These land uses include: 
 

• O (Recreational Open Space) - Zoning 
• Public/Quasi-Public – General Plan 2030 
• Parks/Open Space – General Plan 2030 

 
Load factors for these areas varied greatly. For instance Public land has the potential for 
significant flow contribution while Parks may contribute no flow at all.  
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3.6 PEAKING FACTORS 
Dry Weather Peaking Factors were applied to all flows within the model based upon the total 
population upstream of the calculation point.  ADEQ recommended peaking factors per R18-9-
E301 (See Appendix A - ADEQ Minimum Standards, Dry Weather Peaking Factor Table) 
were entered into the model via a table showing peaking factor versus population.   For 
populations greater than 1,000 the peaking factor must be calculated based upon given 
equations. These equations were also entered into the model. 
 
The H2OMAP Sewer Pro model applies peaking factors to flows by first adding the population 
of the upstream manholes. Next it applies the appropriate peaking factor from the loaded table 
based on the cumulative population total. This allows the model to develop a unique peaking 
factor based on the upstream population at each manhole node. The peaking factor is applied to 
the total non-peaked flow to that point. 
 
Population calculations were used for calculating peaking factors only.  Actual City population 
projections were not estimated for this project.  Where applicable, residential peaking factor 
populations were calculated using a value of 2.46 people per dwelling unit for existing and future 
conditions. For commercial and industrial land uses, peaking factors were developed from 
equivalent populations, which were simulated by taking the flow rate of the land area 
(GPD/Acre) and dividing by historic usage rate per person of 70 GPD/capita (80 GPD/capita 
for the future conditions). 
 
Proposed pipes in the system were then designed such that the d/D (ratio of flow depth in the 
pipe to the diameter of the pipe) did not exceed 0.75 when the peaked dry weather flow was 
applied. Existing pipes in the system were also checked to see if they exceed 0.75 d/D. 
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3.7 INFLOW AND INFILTRATION 
R18-9-C305.2.05 General Permit: Capacity, Management, Operation and Maintenance (CMOM) 
of a Sewage Collection System requires that Cities demonstrate “how to maintain sufficient 
capacity to convey the base flows and peak wet weather flow of a 10-year, 24-hour storm event 
for all parts of the collection system owned or managed by the permittee (City) or under the 
permittee's operational control.” While the City of Kingman operates under a separate CMOM 
plan, R18-9-C305.2.05 is a useful guideline of minimum standards established by the Arizona 
Department of Environmental Quality (ADEQ). 
 
In order to comply with R18-9-C305.2.05, the City included a comprehensive inflow and 
infiltration (I&I) study of the Downtown Service Area as part of this project (see Section 5 - 
Inflow and Infiltration). In the past the City has observed significant flow increases at the 
Downtown WWTP during heavy rainfall events. Based on these observation and the relative age 
of the infrastructure, it was concluded that Downtown was the most susceptible area under wet 
weather conditions. The study determined the magnitude and location of the wet weather 
surcharging on the existing sewer network and includes recommendations for mitigation efforts 
by the City to reduce I&I throughout the system.  
 
The historic inflow and infiltration rate during a 10-yr, 24 hr event, estimated from the I&I study 
was incorporated into the model as a surcharge load in order to demonstrate the collection 
system’s capacity to convey this flow. According to ADEQ standards (R18-9-E301.4.01), peak 
wet weather flow may be determined by adding to the peak dry weather flow “a wet weather 
infiltration and inflow rate based on either a percentage of peak dry weather flow or a gallons 
per acre rate of flow.” The results of the study showed a percent (%) increase in flow during the 
10yr, 24hr storm event due to infiltration and inflow. In the model, the flow increase may be 
added to the dry weather peak flows, by applying a global multiplier to peak dry weather flows 
or manually distributing the known storm surge flow rate from the WWTP amongst the loading 
manholes in the interceptor network.   
 
While determination of inflow and infiltration (I&I) flows was part of the Downtown analysis, it 
was beyond the scope of work for this study for the Hilltop Service Area. Instead all future pipes 
in the Hilltop area were designed to adhere to a depth to diameter ratio (d/D) no greater than 
0.75 during peak dry weather conditions. The future pipes were also designed to provide relief to 
pipes flowing at or near capacity, thereby reducing the peak dry weather flows at those locations 
and reducing the chance of wet weather surcharging to the existing system.  The City may 
conduct a comprehensive I&I Study for the Hilltop area in the future. This would necessitate 
increased flow monitoring efforts at multiple locations in the system prior to and during the 
rainy season to track increased flows due to I&I. Significant storm events could potentially cause 
adverse surcharging in pipes that are currently flowing at or near full flow capacity in the peak 
dry weather conditions. It should be noted that newly constructed sewer is typically less prone to 
I&I flow, therefore it is unlikely that any of the recommended sizing for proposed interceptors 
in this report will need to be modified once peak wet weather flow is determined. Depending on 
the findings of the future I&I study, recommendations for upsizing existing facilities may need 
to be expanded or a plan developed to remediate I&I sources in the Hilltop Service Area.  
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SECTION 3 
FIGURES & EXHIBITS 



Usage Type Category
Land Use Descriptions               

(Kingman)
Unit Load           

(Kingman, GPD/AC)
Land Use Descriptions            

(Casa Grande)
Unit Load                         

(Casa Grande, GPD/AC)
Land Use Descriptions            
(Town of Queen Creek)

Unit Load                         
(Town of Queen Creek, GPD/AC)

Land Use Descriptions          
(Gilbert)

Unit Load                         
(Gilbert, GPD/AC)

C‐1 Commercial Neighborhood Convenience 600 Neighborhood Business Zone 1,000.00 Neighborhood Commercial 600.00 Commercial 600.00
C‐2 Commercial Community Business 600 General Business Zone 1,000.00 Commercial Services 600.00 Commercial 600.00
C‐2‐HMR Commercial HMR ‐ Design Overlay 100 Central Business Zone 1,000.00 Regional Commercial Center 800.00 Regional Commercial 800.00
C‐2‐PDD Commercial Community Business ‐ PDD 600 Commercial Office Zone 1,000.00 Office/Services 600.00 Commercial 600.00
C‐3 Commercial Service Business 1,000 Community Service Zone 1,000.00 Mixed Use/Town Center 1,300.00 Vertical Development 1,300.00
I‐1 Industrial Light Industry 900 Garden & Light Industrial Zone    1,500.00 * Employment Type A&B 400.00 Industrial 400.00
I‐2 Industrial Heavy Industry 1,200 General Industrial Zone    1,500.00 * Employment Type A&B 400.00 Industrial 400.00
*Industrial standard is actually 1,000 GPD/AC, however, 1,500 GPD/AC is more representative of actual flows per City of Casa Grande Engineering Staff

Figure 3.4.1 ‐ Commercial Load Comparison
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4.0 2016 INTERCEPTOR MODELING 
 
The goal of the 2016 interceptor modeling is to create a hydraulic simulation of the City’s 
wastewater collection system as it currently exists.  The models were created using information 
provided by the City (CAD drawings, mapping, record drawings, influent flows, etc.), field 
survey of interceptor manholes, and wastewater flow measurement.  The results of this modeling 
are intended to show how the current (2016) interceptor system performs under current loading 
conditions. 
 

4.1 PHYSICAL MODEL 
In order to develop the interceptor model the first step was to create the physical elements.  The 
input data for the model mathematically simulates the physical characteristics of the interceptor 
system.  The input data used for the simulation is as follows: 
 

 Manhole Information 
Location (Northing & Easting) 
Rim Elevation 
Invert Elevation 
Pipe Connectivity 

 Pipe Information 
Pipe Size (Diameter) 
Pipe Length 
Pipe Slope (From Inverts & Pipe Length) 
Pipe Roughness (Manning’s n=0.013)

 
 
As previously stated, the input data was gathered through meetings and coordination with the 
City, record drawings, and field survey of manholes within the interceptor system.  The results 
of this physical modeling are best depicted in maps of the existing systems which are shown in 
Exhibit 4.1.1 - 2016 System Map – Hilltop and Exhibit 4.1.2 – 2016 System Map – 
Downtown. 
 
The existing models include the latest improvements to the network including one interceptor 
that is currently in the design phase called the Mohave Channel Sewer Line. Installation of this 
sewer pipe will likely begin within one year and will serve portions of Walleck Ranch and 
Mohave Country Club Estates Unit 3. The 12 inch interceptor, which runs along the north bank 
of the Mohave Wash, was sized by the City for build-out of the contributing area (i.e. existing 
and future flows). 
 
There are a number of flow splits at various locations throughout the City’s system (see Table 
2.2.3 in Section 2.2 Interceptor Manhole Survey). H2OMAP Sewer is capable of splitting the 
sewer flows automatically based on invert elevations and downstream pipe slope. However, in 
some cases it becomes necessary to input a flow split criteria at a given manhole structure, e.g. 
when pipes switch from open-channel (free surface) and switch to pressurized flow. The manual 
flow split can be based on a simple percentage of incoming flow (other methods are also 
available). For the 2016 Scenario, there are six manual flow splits, all in the Hilltop Service Area. 
These were added to refine the model based on the flow monitoring results.   
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4.2 SEWERSHED DEFINITIONS 
After the physical model was created, sewersheds were defined for areas that contribute to each 
interceptor from the existing service area. This was completed using the latest available 
topography, aerial photography, as-builts and other available data. Aerial photographs were used 
to determine if homes were built within the platted subdivisions, or commercial and industrial 
developments in non-residential areas.  Empty parcels within partially developed subdivisions 
were not considered to contribute flow to the system.  Subdivisions that were platted but 
construction had not begun were not considered to contribute flow to the system. Developed 
areas that are not connected to the sewer system (i.e. lots with septic systems) were not shown as 
contributing.  Maps of the defined sewer sheds within the system are shown in Exhibit 4.2.1 - 
2016 Sewershed Map – Hilltop and Exhibit 4.2.2 – Sewershed Map –Downtown.  
 
Sewersheds include all land within a given area of the project planning boundary that ultimately 
outfalls at a certain location on the sewer network. The 2016 Sewershed Maps only highlight 
those areas within the “ultimate sewer shed” that are currently contributing. In other words, the 
boundary of an existing sewer shed may expand in future model scenario if the contributing area 
is not currently built out.  
 
A sewer infrastructure drawing, provided by the City, which incorporated every sewer pipe in the 
collection system (not just interceptors), was used to determine the exact sewer shed 
delineations. This map of the entire sewer collection system is available online through the 
County’s GIS website.  
 
 

4.3 SEWER CONNECTIONS & FLOW CALCULATIONS 
The number of sewer connections in each sewershed was calculated using aerial imagery, a list of 
active sewer customers provided by the City, and parcel shapefiles. Each parcel within a 
sewershed is assigned an existing downstream manhole on the interceptor network where it 
ultimately contributes sewer flow. Sewersheds were further broken down into sub-basins made 
up of all the parcels that contribute flow to a specific manhole. All the flows from individual 
sub-basins make up the total sewer shed outfall flow. The sub-basins are not shown on Exhibit 
4.2.1 or 4.2.2; however, they may be viewed in the H2OMAP Sewer interceptor model. The 
software allows you to store the outfall manhole data associated with each parcel within the 
parcel shapefile itself.  Total acreage for each sewer shed is found in Appendix H - 2016 Sewer 
Shed Legends.   
 
The sewer flow calculations in the model simulate the current (2016) flows within the 
interceptor system. Each manhole in the system was allocated specific parcels that are associated 
with a land use defined by the Zoning or the General Plan 2030. In order to simulate flows, each 
manhole was “loaded” with a flow rate using the Load Allocator. Loads were calculated by 
multiplying the allocated parcels acreage by the unit load (cfs/acre) for the parcel’s land use.  
This simulated the average daily flow (ADF) from each developed parcel within the system. 
Later, peaking factors were applied in accordance with Section 3.6, to obtain the ultimate peak 
flow (design flow). Known Loads from SIUs were also entered into the model manually but 
were stored separately from the Allocated Loads in the model database.  
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Per the City’s request, Known Loads from committed parcels were also entered into the model. 
All committed loads were entered as additional flow after the calibration of the model with 
existing loading only. Committed parcels are residential developments that will likely connect to 
the system in the immediate future. All committed parcels are located within the Hilltop Service 
Area. These flows were stored separately in the model database from the Allocated Loads and 
Known Loads for existing connections. The outfall manhole data associated with each 
committed parcel was also stored within a separate committed parcel shapefile. This shapefile, 
although not used for this project, will allow the City to use the Load Allocator for these areas. 
The City may decide, at a later date, to utilize Allocated Loads instead of Known Loads for the 
committed parcels. 
 
The purpose of adding the committed loading onto the Existing (2016) Scenario was to 
determine the true excess capacity (or deficiencies) of the system if all committed parcels were to 
be built-out within the project planning boundary (See Figure 4.3.1). The City believed it was in 
the best interest of the public to analyze the available capacity of the existing interceptors under 
these loading conditions. Available or excess capacity is defined as the additional flow that may 
be added to existing flows while maintaining a d/D of 0.75 in peaked dry weather conditions. 
Without loading the committed developments, the apparent excess capacity in a given 
interceptor may have been misrepresented because, in reality, that capacity was already reserved. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The respective flow loads within the Manhole Hydraulic Model Data Table (within the model 
database) are as follows:    
 

• LOAD 1 – Allocated Loads based on the existing (2016) connections 
• LOAD 2 – Known Loads based on given flow rates from SIUs (2016) 
• LOAD 3 – Allocated Loads based on the committed connections 
• LOAD 4 – Known Loads based on given flow rates for committed connections 

 
 
 
 
 

Figure 4.3.1
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      Table 4.3.1 – 2016 Load Data – Hilltop 
Model Load Data ADF (MGD) 

LOAD 1 2.17 
LOAD 2 0.10 
LOAD 3 0.00 
LOAD 4 0.50 

 
      Table 4.3.2 – 2016 Load Data - Downtown 

Model Load Data ADF (MGD) 
LOAD 1 0.46 
LOAD 2 0.04 
LOAD 3 0.00 
LOAD 4 0.00 

 
All land within the project planning boundary was divided into five main categories (Section 
2.4), Existing, Existing Committed, Septic, Vacant (Future Connections), and Vacant (Restrictive 
Slope). Septic, Vacant (Future Connections), and Vacant (Restrictive Slope) parcel areas are not 
considered to be contributing to the system within the Existing (2016) Scenario model. Septic 
parcels, i.e. existing lots that are currently being serviced by individual on-site treatment systems, 
will eventually be connected to the City’s sewer system but are not simulated until the Future 
Scenario.  
 
The total flow output per land use type (Allocated Loads) and metered flow data from SIUs 
(Known Loads) applied to the model is shown in Appendix E - 2016 Flow Data. The total 
given flow data from committed developments (Known Loads) applied to the model is also 
shown in Appendix E. 
 
 

4.4 MODEL CALIBRATION 
Creating the existing conditions scenarios was a critical step in the modeling process, as all other 
scenarios (I&I and Future) build upon the 2016 Scenarios.  As such, great care was taken to 
calibrate the model and ensure that modeled flows were as representative of actual flows as 
possible. Calibration efforts included: 
 

1. Comparison of modeled flow rates (ADF and peak flows) against flow monitoring 
results. 

2. Investigation of zoned density versus actual density and adjusting the loading factors 
accordingly. 

3. Other load factor adjustments were made based on occupancy data (person per dwelling 
unit) and capita flow rates (gallons per person per day). For instance, daily flow per 
capita was reduced to 70 gallons/capita/day and occupancy for various residential uses 
were also adjusted. 

4. Investigation of flow split locations throughout the interceptor network and applying 
manual flow splits as necessary to match existing conditions.  
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To review all of the adjustments that were made to the model loading factors, compare the 
Initial versus the Calibrated Loading Tables in Appendix E. When calibrating an interceptor 
sewer model it becomes problematic to match flow monitoring results exactly at each flow 
monitoring location throughout the system. Instead a close, preferably more conservative, 
representation of existing system flows is attained. Such was the case when calibrating the 
Hilltop and Downtown interceptor models.  
 

4.5 INTERCEPTOR MODELING RESULTS 
Once the physical model described in Section 4.1 was loaded with the sewer flows described in 
Section 4.3 to create the completed interceptor sewer models, simulations were run with 
peaking factors (Section 3.5) for the Existing (2016) Scenarios.   
 
In general, the 2016 interceptor modeling showed that the existing interceptor system is 
adequate to convey the existing Average Daily Flow, and Dry Weather Peaked Flow. However, 
there is one area of concern at this time for the Hilltop interceptor system. The Dry Weather 
Peaked Flows cause surcharging over full flow capacity at the intersection of Jagerson and N 
Bank Street. The locations of this sections of pipe is clearly shown in red on Exhibit 4.5.1 – 
2016 d/D Map – Hilltop. 
 
The model also revealed sections of pipe that exceed 0.75 d/D under dry weather peaked 
conditions at various locations on the main outfall interceptor for the Downtown system. The 
locations of these sections are clearly shown in red on Exhibit 4.5.2. 2016 d/D Map – 
Downtown. 
 
The total flow at the outfall from the models is compared with the actual total outfall flows 
recorded by the City at the WWTPs in Table 4.5.1 – 2016 Outfall Flows – Hilltop and Table 
4.5.2 – 2016 Outfall Flows – Downtown. 
 

Table 4.5.1 – 2016 Outfall Flows – Hilltop* 
Location/Source ADF, MGD Peak, MGD 

Hilltop WWTP/Sewer Model 2.27 3.90 
Hilltop WWTP/Flow Monitoring 1.56 2.91 

       * Excludes committed flows. 
 

Table 4.5.2 – 2016 Outfall Flows – Downtown 
Location/Source ADF, MGD Peak, MGD 

Downtown WWTP/Sewer Model 0.50 0.96 
Downtown WWTP/Flow Monitoring 0.26 1.01 

        
Appendix E – 2016 Flow Data shows the calibration data comparing the model flows with the 
actual flows at each of the flow monitoring sites.  
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4.6 2016 RECOMMENDATIONS 
The 2016 interceptor modeling showed that most of the existing interceptor system is adequate 
to convey the existing and committed flows experienced by the system for Average Daily Flow 
and Dry Weather Peaked Flow. Only one improvement is recommended at this time for the 
Hilltop interceptor system.  
 
Hilltop Service Area 
To relieve the surcharging on the Jagerson Avenue interceptor, a portion of the 10 inch 
interceptor should be upsized to a 12 inch pipe (Project 1). The majority of the Jagerson Avenue 
interceptor can convey the existing dry weather peaked flows at 0.75 d/D, however, from the 
intersection with N Bank Street and 250 feet to the east, sewer flow exceeds the full flow 
capacity of the pipe. It should be noted that the 2016 Scenario includes committed flows from 
the Eagle View and Prairie Heights subdivisions which outfall to the Jagerson Avenue 
interceptor. It should be further noted that under the future load conditions (see Section 6.5 
Future Recommendations) a parallel interceptor will be required along Jagerson Avenue from 
N Bank Street to the Mohave Wash. Rather than spend money replacing the 250 feet of 
interceptor for 2016 Scenario loading conditions, the City may wait and apply those funds for a 
larger CIP project recommended under future loading conditions. In the interim the City can 
monitor this location which, although it is exceeding full flow capacity in the model, is only 
experiencing minor surcharging when the committed subdivisions are contributing.  
 
There are no other improvements recommended for the Hilltop system. Several locations are 
approaching the 0.75 d/D capacity. These locations should be monitored during wet weather 
conditions to determine the magnitude of the storm surge on a case by case basis. Exhibit 4.6.1 
- 2016 Recommendations Map shows the pipes that will require replacement due to lack of 
capacity.  Figure 4.6.1 - 2016 Recommendations Cost Estimate shows the cost estimates of 
the removal and replacement of the recommended improvements. Pipe segment lengths shown 
on the estimate are approximate, true lengths will be determined in final design. 
 
Downtown Service Area 
There are no improvements recommended for the Downtown system under existing dry 
weather peaked flows. However, under existing peak wet weather conditions the interceptor 
network and the Downtown WWTP experience significant storm surge. Section 5.0 Inflow and 
Infiltration investigates the magnitude and potential sources of I&I in the system. All 
recommended improvements for the Downtown Hilltop Service Area focus on the mitigation of 
I&I sources rather than sizing larger interceptors for the system.  
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SECTION 4  
FIGURES & EXHIBITS 

















2016 Projects

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP/JB

No. Quantity Unit Unit Price Total
1 0 LF $140.00 $0
2 0 LF $145.00 $0
3 252 LF $150.00 $37,800
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 2 EA $12,000.00 $18,048
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 2 EA $2,500.00 $5,000
23 0 SY $70.00 $0
24 252 LF $18.00 $4,536
29 Mobilization 5% LS $3,269.20 $3,269
30 Traffic Control 10% LS $6,538.40 $6,538
31 Engineering & Administration 10% LS $6,538.40 $6,538
32 10% LS $6,538.40 $6,538

Sub-Total $88,268

20% Contingency $17,654
PROJECT TOTAL $106,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 10" Gravity Sewer Pipe

Remove or Abandon Existing 60" Manhole

Jack & Bore Railroad Crossing

Lift Station
Force Main

Mohave Wash Crossing

48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Figure 4.6.1 - 2016 Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost.xls
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5.0 INFLOW & INFILTRATION 
 
As mentioned in Section 3.7, in order to comply with R18-9-C305.2.05, the City requested a 
comprehensive inflow and infiltration (I&I) study of the Downtown Service Area. Based on 
observed flow increases at the Downtown WWTP during rainfall events and on the condition of 
the infrastructure, this area was determined to be the most critical for I&I. The purpose of the 
study is to determine the magnitude and location of the wet weather surcharging on the existing 
sewer network and develop recommendations for reducing I&I throughout the system. 
 
 

5.1 FLOW MONITORING & RAIN GAUGE RESULTS 
In order to model the effects of I&I on the Downtown Service Area, storm surge data from 
actual rain events needed to be collected. This was accomplished by monitoring flows at multiple 
locations in the system (including the WWTP) prior to and during a storm. Exhibit 2.5.2 – 
Flow Monitoring Map shows the location of the flow monitoring sites, as well as, a summary 
table of the data collected. Appendix D gives a more complete chart showing the observed 
flows for the entire monitoring period for each site. Rainfall data was also collected from various 
rain gauge sites located within the project vicinity. Exhibit 2.6.1 – Rain Gauge Map shows the 
location and names of all of the rain gauge sites, as well as, dates and measurements for each 
storm event. Appendix C gives a complete breakdown of all the data logged for rainfall during 
the analysis.  The main purpose for tracking rainfall data in the City was to determine the effects 
of various sized storm events on the flow capacity of the interceptor network. Every peak flow 
event recorded during flow monitoring both at the WWTP and at the flow monitoring sites was 
compared to the rainfall data. This involved determining the location, time, duration and 
magnitude of each of the storms that hit during a peak flow period. If a significant storm event 
occurred directly before a “spike” was registered at a flow monitoring site, causation was usually 
inferred; especially if the storm event took place in the vicinity of the monitoring site. Using this 
method was useful in distinguishing the wet weather peak flows from the dry weather peak 
flows. The combination of rainfall and flow monitoring data was utilized in determining the 
inflow and infiltration rate during the design storm.  
 
The design storm for an I&I analysis should be based on the 10 year-24 hour storm event per 
ADEQ standards. However, the City did not experience a 10yr-24hr storm during the flow 
monitoring period. Instead, a representative storm was selected to approximate the effects of the 
design storm on the interceptor network. The storm that was selected on occurred on 8-13-15. 
This rainfall event caused the greatest wet weathering peaking observed during flow monitoring 
both at the WWTP and at a majority of the flow monitoring sites. While the overall rainfall 
depth and duration was less than the 10yr-24hr storm, the event experienced intensities greater 
than the average intensity of the 10yr-24hr event. According to the NOAA Atlas 14 isopluvial 
for Kingman, the 10yr-24hr rainfall depth is roughly 2.8 inches. This translates to an average 
intensity of 0.12 in/hr.  The max intensity recorded for the selected event was 0.8 in/hr. The 
storm occurred approximately between 1:20 PM and 6:40 PM and the Downtown WWTP 
recorded the greatest peak flow that was observed during the flow monitoring period at 6:21 PM  
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Note: A 10yr-24hr event will experience max intensities greater than average intensity of 0.12 
in/hr. The storm may or may not experience max intensities greater than 0.8 in/hr. However, 
given that the storm event on 8-13-15 registered intensities greater than the average intensity of 
10yr-24hr event and caused the largest flow peak at the WWTP, it was selected as the design 
storm for the analysis. This represented the best available data to base storm surge calculations 
upon. Also, instantaneous peaks from slug loads recorded at the plant were not considered true 
peaked flow events for the system. 
 
Utilizing the flow monitoring data results, it was determined that the storm surge on the system 
from the design storm was 1.67 cfs (1.08 MGD). Flow monitoring data collected at the plant 
during the storm was compared to flow monitoring data for the same time period for the day 
before event, the day after the event, and a dry weather day for the same day of the week. The 
storm surge was the difference between the peaked wet weather flow recorded at the WWTP 
and the peak dry weather flow recorded during the same time period at the WWTP.   
 
 

5.2 MODELING RESULTS 
The inflow and infiltration rate during the design storm, estimated from the analysis described in 
Section 5.1, was incorporated into the model as a surcharge load in order to demonstrate the 
collection system’s capacity to convey this flow. The wet weather flows were added to the dry 
weather peaked flows by manually distributing the known storm surge flow rate from the 
WWTP amongst the loading manholes in the interceptor network 
 
Based on the flow monitoring results, several areas within Downtown contributed very minimal 
storm surge. As such, the manholes in these areas were not loaded with additional storm flow. 
Instead the calculated storm surge for the design storm was distributed among the manholes 
along interceptors known to contribute I&I flows. The respective flow loads within the Manhole 
Hydraulic Model Data Table (within the model database) for the I&I Scenario are as follows:    
 

• LOAD 1 – Allocated Loads based on the existing (2016) connections 
• LOAD 2 – Known Loads based on given flow rates from SIUs (2016) 
• LOAD 3 – Not used 
• LOAD 4 – Known Loads based on estimated I&I flow rates 

 
                        Table 5.2.1 – I&I Load Data 

Model Load Data ADF (MGD) 
LOAD 1 0.46 
LOAD 2 0.04 
LOAD 3 0.00 
LOAD 4 1.08 

 
The contributing areas include all land within the project planning boundary designated as 
Existing, and Existing Committed. Septic, Vacant (Future Connections), and Vacant (Restrictive 
Slope) parcel areas are not considered to be contributing to the system within the I&I Scenario 
model. 
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The total flow output per land use type (Allocated Loads) and metered flow data from SIUs 
(Known Loads) applied to the model remains unchanged from the Existing (2016) Scenario. I&I 
flows were added as an additional surcharge flow to the model. Once the physical model was 
loaded, simulations were run with peaking factors (Section 3.5) for the I&I Scenario.   
 
The I&I interceptor modeling indicates that the existing interceptor system is not adequate to 
convey the Wet Weather Peaked Flow. Multiple locations in the existing interceptor system have 
insufficient capacity and therefore are unable to handle the projected flows. The model revealed 
sections of pipe with minor surcharging under peaked conditions, i.e. the hydraulic grade lines of 
the pipes flowing full are right at the top of pipe or just above it (less than 2’). The locations of 
these sections are shown in red on Exhibit 5.2.1 – 2016 I&I d/D Map so that the problem 
areas can be easily visualized (Note: The exhibit also shows any pipe that exceed 0.75 d/D as 
red. The interactive H2OMap Sewer model must be utilized to distinguish the pipes exceeding 
0.75 d/D from those that are exceeding full flow capacity). 
 
The Wet Weather Peaked Flows cause significant surcharging over full flow capacity for the 
following: 
 

• A majority of the 8 inch interceptor running north to south along the Johnson Wash and 
terminating at the Downtown WWTP. This is the main outfall interceptor for the 
Downtown Service Area (MH 36 to MH 44).   

• Approximately 600 feet of 8 inch interceptor running east to west between the Old 
Trails Road and Goldroad Avenue. This is the most westerly portion of the interceptor, 
close to the main Downtown outfall interceptor (MH 142 to MH 155).   

 
The total flow at the Downtown WWTP outfall from the I&I Scenario model is shown in Table 
5.2.2 – I&I Outfall Flows. This table includes outfall flow contributions from both the I&I 
Scenario and the Existing (2016) Scenario. 
 
Table 5.2.2 – I&I Outfall Flows 

Location/Source Scenario ADF, 
MGD 

ADF, 
Cumulative

Peak,       
MGD 

Peak, 
Cumulative 

Downtown 
WWTP/Sewer Model 

2016 0.50 0.50 0.96 0.96 

Downtown 
WWTP/Sewer Model 

I&I 1.08 1.58 1.08 2.04 
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5.3 FIELD INVESTIGATION 
As part of the I&I study, an extensive field investigation was conducted to identify the main 
sources of inflow and infiltration within the Downtown Service Area. Typical I&I sources 
include the following: 
 
Inflow 

• Vented or Damaged Manhole frame and cover 
• Cross Connections from storm drain facilities 
• Roof Drain Connections to the sanitary sewer 
 

Infiltration 
• Groundwater Seepage into cracked/damaged sewer pipes 
• Groundwater Seepage into cracked/damaged sewer manholes 

 
The field investigation was broken into two phases. Phase one involved a visual inspection of 
the majority of the manholes in the system along interceptor and non-interceptor sewers. While 
walking or driving the sewer alignments, infiltration sources and potential storm drain 
connections were also identified. Any storm drain facilities (catch basin, scupper, etc.) adjacent 
to a manhole or sanitary sewer pipe were noted during this investigation. Sewer pipe located 
directly in or adjacent to a wash or exposed drainage channel was also identified for infiltration 
potential. Sewers located below a pervious surface (gravel, dirt, turf, etc.) were also identified; 
however, potential for infiltration at these locations is minimal. The type and condition of each 
manhole varied greatly throughout the system. Also, based on the relative location of the facility 
to a drainage path, the potential risk for inflow to the system also varied. General categories 
were developed to describe the characteristics of the manholes that were inspected. The 
categories, ranked in order of potential inflow risk, are: 
 

• Highly Susceptible – Varied risk factors: visually damaged manhole frame/cover, located 
in a drainage path, manhole adjacent to a storm drain facility, etc. These manholes did 
not fit into any other category identified during the field visit but still represented high 
risk to the system for inflow. 

 
• Vented, in drainage – Multiple holes in the manhole cover and located within a drainage 

path.  
 

• Partially Vented, in drainage – 3 or less holes in the manhole cover and located within a 
drainage path.  
 

• Non-Water Tight, in drainage – Any visible gap between the frame and cover and 
located within a drainage path. 
 

• Solid Rim, in drainage – No visible gap between frame and cover and located within a 
drainage path.  
 

• Vented – Multiple holes in the manhole cover 
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• Partially Vented – 3 or less holes in the manhole cover 
 

• Non-Water Tight – Any visible gap between the frame and cover 
 

• Solid Rim – No visible gap between frame and cover 
 

• Not Found, Inaccessible – Manhole was not located during the investigation  
 
Pictures were taken of most of the manholes inspected during the field investigation Examples 
of each category may be found in Appendix L. Exhibit 5.3.1 – I&I Map shows the location of 
every manhole in the Downtown system and color coding to identify risk potential based on the 
above descriptions. 
 
The second phase focused solely on potential roof drain connections within the historic 
Downtown business/residential district. The bounds of this district are approximately Andy 
Devine Avenue (Historic Route 66) to the south, 1st Street to the West, Chestnut Street to the 
north and 10th Street to the east. This area was identified by the City for having the most 
potential for this type of inflow. Potential for roof drain connections outside of this area was 
very low. This task involved an inspection of the buildings that fell within the area of concern. 
In most cases, access from public sidewalks and alleys was sufficient to inspect the entire 
exterior of a building. Local residents and business owners were also accommodating in allowing 
access to their properties. However, in some cases, limited accessibility to the property impeded 
visibility to the entire building. Exhibit 5.3.2 – Drain Connections Map shows the location of 
sites identified during this investigation and color codes each property according to risk 
potential. Sites where a likely outfall for the roof drain was identified are coded green. If an 
outfall was discovered but connectivity with the roof drain line was inconclusive, the site was 
coded yellow. If no outfall was discovered and the location of the roof drain termination was 
underground, the site was considered high risk for a potential roof drain connection and coded 
red. Each site was also given a number. These numbers correspond to pictures and descriptions 
in Appendix M. Some of the facilities identified in this analysis were not roof drains but another 
potential source of inflow to the system.  
 
 

5.4 INFLOW & INFILTRATION RECOMMENDATIONS 
The modeling results from the I&I Scenario showed that portions of the existing interceptor 
system in the Downtown Service Area were not adequate to convey the Wet Weather Peaked 
Flow without causing significant surcharging. The City’s goal is to reduce I&I flows in this area 
to a manageable level. As such, all recommendations for the I&I scenario are for remediation on 
the existing infrastructure, rather than upsizing existing pipe sizes or running parallel sewer lines. 
A map showing the recommendations based on the I&I modeling and field investigation is 
shown in Exhibit 5.4.1 – 2016 Recommendations Map - Downtown. Only one critical 
improvement project is recommended at this time (Project 2) but it encompasses the entire 
Downtown Service area. This project involves remediation of all 46 manholes in the system 
which have the highest inflow potential. These 46 manholes fall within the top 3 risk categories 
discussed in Section 5.3 and are shown on Exhibit 5.3.1.  
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Figure 5.4.1 – I&I Recommendations Cost Estimates show the cost of remediating the high 
risk manholes. The intent behind these estimates is to provide the City with a range of options 
for addressing inflow at these locations. Table 5.4.1 also lists the remediation options and 
associated costs. It is recommended that the most economical option that effectively reduces or 
eliminates inflow risk should be selected. The City will likely utilize a combination of these 
options to reduce inflow to their system.  
 
                  Table 5.4.1 – I&I Remediation Options 

Remediation Description Unit Unit Price 
Manhole Inserts EA $80.00 
Manhole Cover EA $460.00 
Replace Manhole Frame and Cover EA $1,838.00 
Curtain or Probe Grouting EA $1,200.00 
Manhole Lining EA $8,000.00 
Manhole Removal & Replacement EA $14,500.00 

 
It is also recommended that the City allocate time for staff to visit each of the properties 
identified on the Exhibit 5.3.2 Drain Connections Map to verify the outfall location of the 
roof drains. If an outfall cannot be located, the City should partner with the property owner in 
re-routing the drains to outfall to the historic drainage path. The City should also allocate time 
for the facilities maintenance staff to utilize the CCTV inspection cameras at their disposal to 
investigate the interceptor system for storm drain cross connections at the locations indicated on 
Exhibit 5.3.1 – I&I Map. 
 
Other improvements are not recommended at this time, however, the City may choose to 
budget for future remediation of manholes that fall within the lower risk categories (e.g. Non-
Water Tight, In Drainage). Infiltration remediation is not recommended at this time until inflow 
concerns are addressed. However, a line item has been included in the cost estimate for CIPP 
(cured-in-place pipe) remediation of the sewer interceptors if the City chooses to address 
infiltration in the future. The unit price is based on the ultraviolet light curing method for CIPP. 
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SECTION 5  
FIGURES & EXHIBITS 











Project 2A

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 46 EA $80.00 $3,680
2 0 EA $460.00 $0
3 0 EA $1,838.00 $0
4 0 EA $1,200.00 $0
5 0 EA $8,000.00 $0
6 0 EA $14,500.00 $0
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $3,680

20% Contingency $736

PROJECT TOTAL $4,400

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost



Project 2B

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 EA $80.00 $0
2 46 EA $460.00 $21,160
3 0 EA $1,838.00 $0
4 0 EA $1,200.00 $0
5 0 EA $8,000.00 $0
6 0 EA $14,500.00 $0
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $21,160

20% Contingency $4,232

PROJECT TOTAL $25,400

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost



Project 2C

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 EA $80.00 $0
2 0 EA $460.00 $0
3 46 EA $1,838.00 $84,548
4 0 EA $1,200.00 $0
5 0 EA $8,000.00 $0
6 0 EA $14,500.00 $0
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $84,548

20% Contingency $16,910

PROJECT TOTAL $101,500

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost



Project 2D

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 EA $80.00 $0
2 0 EA $460.00 $0
3 0 EA $1,838.00 $0
4 46 EA $1,200.00 $55,200
5 0 EA $8,000.00 $0
6 0 EA $14,500.00 $0
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $55,200

20% Contingency $11,040

PROJECT TOTAL $66,200

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost



Project 2E

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 EA $80.00 $0
2 0 EA $460.00 $0
3 0 EA $1,838.00 $0
4 0 EA $1,200.00 $0
5 46 EA $8,000.00 $368,000
6 0 EA $14,500.00 $0
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $368,000

20% Contingency $73,600

PROJECT TOTAL $441,600

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost



Project 2F

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 EA $80.00 $0
2 0 EA $460.00 $0
3 0 EA $1,838.00 $0
4 0 EA $1,200.00 $0
5 0 EA $8,000.00 $0
6 46 EA $14,500.00 $667,000
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $667,000

20% Contingency $133,400

PROJECT TOTAL $800,400

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost
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6.0 FUTURE SERVICE AREA MODELING 
 
The goal of the interceptor modeling for the Future Scenario – Hilltop is to create a hydraulic 
simulation of the City’s wastewater collection system assuming all development within the study 
area is completed. The results of the modeling are intended to show how the City’s interceptor 
system (current and projected) performs and provide a planning tool for future loading 
conditions. This model was created using information from the previous model scenarios, plus 
available topography in future development areas. 
 
 

6.1 PHYSICAL MODEL 
The Future Scenario model expands upon the Existing (2016) Scenario physical model, 
extending the City’s interceptor sewers, adding new interceptors to areas not currently serviced 
by the system, and adding parallel facilities along overtaxed existing interceptors. These new 
pipes and manholes were schematically located (horizontally and vertically) using existing 
mapping and topographic information. Model input included the proposed pipe sizes, manhole 
rim elevations, pipe lengths, and inverts.  Pipe slopes are based on invert input information and 
ADEQ minimum slopes required to maintain a cleaning velocity of two feet per second. Initial 
input data was modified, as necessary, during the iterative modeling process to determine 
appropriate sizing and slopes of proposed interceptors.  
 
Additional flow splits that were created in the Future Scenario from adding parallel facilities are 
automatically calculated based on the pipe invert elevations whenever possible. New manual 
flow splits become necessary in some locations to maximize the capacity of the system. Some 
examples of this were the manual flow splits created along the Mohave Wash Outfall 
interceptors. Multiple flow splits were created along the existing Mohave Wash Outfall 
interceptors to push flow north into the new proposed parallel interceptor (Project 5). 
 
It should also be noted that the original outfall for the Eagle View Subdivision and Prairie 
Heights Subdivision was the Jagerson Avenue interceptor. In this scenario flows that were 
originally heading south from these developments were intercepted and redirected west into the 
new proposed 15” and 12” interceptor in Grace Neal Boulevard (Project 6).  
 
See Exhibit 6.1.1 - Future System Map for the Future Scenario proposed pipe extensions and 
additions.   
 
 

6.2 SEWERSHED DEFINITIONS 
Sewershed areas were expanded to include all land within the project planning boundary.  The 
contributing areas for the interceptor extensions discussed in Section 6.1 were defined using the 
latest available topography, aerial photography, as-builts, and other available data. Exhibit 6.2.1 
– Future Sewershed Map shows a map of the defined sewer sheds within the Future Scenario 
system. 
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6.3 SEWER CONNECTIONS & FLOW CALCULATIONS 
The number of sewer connections in each sewer shed was calculated using the parcel shapefiles 
and City’s land use data. The designated land use for each parcel was defined by the General 
Plan 2030 Map for all undeveloped land within the project planning boundary.  The land use was 
then used to estimate the number of connections. Exhibit 6.2.1 - Future Sewershed Map 
shows the future areas contributing flow to the system. Total acreage per sewershed is found in 
Appendix H- Sewershed Legends – Hilltop. 
 
The sewer flow calculations are the portion of the modeling that simulates the projected flows 
that are anticipated within the interceptor system once the future land is fully developed 
according to the designated land use. In addition to the loadings for the existing scenario, each 
manhole in the system was allocated specific parcels, not yet represented in previous scenarios, 
associated with a land use defined by the General Plan 2030. Flows were simulated in a manner 
similar to the previous scenarios; each manhole was allocated future parcels and “loaded” with a 
flow rate using the Load Allocator. This simulated the average daily flow (ADF) from existing, 
committed, and future parcels within the system. Later, peaking factors were applied in 
accordance with Section 3.6, to obtain the ultimate peak flow (design flow). As in the 2016 
Scenario, the outfall manhole data associated with each parcel was stored within a separate 
future parcel shapefile. 
 
Known Loads from future developments are typically entered into the model manually for 
individual developments projected to contribute significant flows to the system. The flows are 
then stored separately from the Allocated Loads in the model database. For this project, 
however, all of the future loading was done with the Load Allocator and no future Known 
Loads were added to the model.  
 
The respective flow loads within the Manhole Hydraulic Model Data Table (within the model 
database) are as follows:  
 

• LOAD 1 – Allocated Loads based on the existing (2016) connections 
• LOAD 2 – Known Loads based on given flow rates from SIUs (2016) 
• LOAD 3 – Allocated Loads based on the committed connections 
• LOAD 4 – Known Loads based on given flow rates for committed connections 
• LOAD 5 – Allocated Loads based on the future connections 
• LOAD 6 – Known Loads based on given flow rates for future connections 

 
 

      Table 6.3.1 – Future Load Data 
Model Load Data ADF (MGD) 

LOAD 1 2.17 
LOAD 2 0.10 
LOAD 3 0.00 
LOAD 4 0.50 
LOAD 5 19.22 
LOAD 6 0.00 
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The Future Scenario includes all land within the project boundary designated as Existing, 
Existing Committed, Septic and Vacant (Future Connections). The assumption is that septic 
areas will ultimately connect to the centralized sewer network once individual septic systems near 
the end of their design life. Vacant (Restrictive Slope) parcel areas are not considered to be 
contributing to the system within the Future Scenario model. 
 
The total flow output per land use type (Allocated Loads) and given flow data from Future 
Developments (Known Loads) applied to the model is shown in Appendix F - Future Flow 
Data. The flows entered in the 2016 modeling for the Future Service Area remains unchanged, 
the future flows were added as additional flow to the model. The generated flows were added 
throughout the model based on anticipated location of connection to the future interceptor 
system. 
 
 

6.4 INTERCEPTOR MODELING RESULTS 
Once the physical model described in Section 6.1 was loaded with the sewer flows described in 
Section 6.3 to create a completed interceptor sewer model, simulations were run with peaking 
factors (Section 3.5) for this Future Scenario.   
 
The future interceptor modeling showed that the existing interceptor system is not adequate to 
convey the future Average Daily Flow, nor Dry Weather Peaked Flow. Multiple locations in the 
interceptor system are under capacity and therefore unable to handle the projected flows The 
model revealed sections of pipe that exceed 0.75 d/D and sections with minor surcharging 
under peaked conditions, i.e. the hydraulic grade lines of the pipes flowing full are right at the 
top of pipe or just above it (less than 2’). It also revealed sections of pipe experiencing significant 
surcharging (2’ or greater).  
 
The Dry Weather Peaked Flows caused significant surcharging over full flow capacity for the 
following: 
 

• 10-inch Jagerson Avenue interceptor west of the Mohave Wash (MH 321 to MH 263)  
• 14 and 15-inch Shangrila Drive, Kino Ave and Arizona Street interceptor south of the 

Mohave Wash (MH 521 to MH 525 and MH 530 to MH 228)   
• 15 and 18-inch Mohave Wash Outfall interceptor from the Hilltop WWTP south to 

Bank Street and Gordon Drive (MH 154 to 217) 
• 6-inch Fairgrounds Avenue interceptor north of AZ Highway 66 (MH 657 to MH 661)  
• 8-inch Marlene Avenue and Van Buren Street interceptor north of Hualapai Mountain 

Road (MH 73 to MH 83) 
• 8, 10 and 15-inch Stockton Hill Road, Hillcrest Drive, Glen Road, Kino Avenue and 

Willow Road interceptor south and west of the Walleck Ranch Subdivision (MH 418 to 
MH 429 and MH 433 to MH 444) 

• 12-inch Washington Street and Eastern Street interceptor south of AZ Highway 66  and 
across Interstate 40 to Kenwood Avenue (MH 492 to MH 504 and MH 507 to MH 517) 
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Wherever significant surcharging was observed a parallel interceptor was added to the system to 
provide relieve to that section of pipe. This was part of the iterative process to build the Future 
system model. All new interceptors added to the model were appropriately sized to carry 
Average Daily Flow and Dry Weather Peaked Flow. After adding the parallel facilities to relieve 
significant surcharging, problem areas on Future Scenario model consist only of minor 
surcharging issues on existing lines.  
 
The total flow at the Hilltop WWTP outfall from the Future Scenario model is shown in Table 
6.4.1 – Future Outfall Flows, which includes flow contributions from the Future Scenario 
(Known and Allocated), as well as, flows from the Existing (2016) Scenario 
 
Table 6.4.1 – Future Outfall Flows 

Location/Source Scenario ADF, 
MGD

ADF, 
Cumulative

Peak, 
MGD 

Peak, 
Cumulative

Hilltop WWTP/Sewer Model 2016 2.77 2.77 4.68 4.68 
Hilltop WWTP/Sewer Model Future 19.22 21.99 29.33 34.01 

 
The total outfall flows from the interceptor modeling for the Future Scenario are higher than 
outfall flows projected in previous sewer master plan reports. This was expected due to changed 
conditions since the last model update. The first reason for the difference in flow is related to 
the completion of a new General Plan and the resulting changes in land use. And the second 
reason is an expanded service area boundary.  
 

6.5 FUTURE RECOMMENDATIONS 
The modeling results were used to determine the master-planned pipe sizes and locations for 
future flow conditions within the existing system and expanded Future Service Area. Multiple 
expansions to the interceptor system have been proposed to serve future development in these 
areas. All interceptors were sized to accommodate future peaked dry weather flow at 0.75 d/D. 
The expansions include extensions to existing interceptors, as well as, construction of new major 
interceptors. The new lines include the following: 
 

• 8, 12, 15 and 18-inch interceptor along Grace Neal Boulevard between Stockton Hill 
Road and the Mohave Wash (Project 6) 

• 12, 15 and 18-inch interceptor running along the north half of Sec 36 T22N-R16W 
(south of the airport), across AZ Highway 66 and along Thompson Avenue and Rose 
Drive to the Mohave Wash (Project 7) 

• 8, 12, 21 and 24-inch interceptor along Amigo Road/Gordon Drive, across AZ Highway 
66 and along Diagonal Way and Castle Rock Road (Project 8) 

• 8 and 12-inch interceptor along Seneca Street, across Interstate 40 and Castle Rock 
Road, and north along AZ Highway 66  to Diagonal Way (Project 9) 

• 12 and 15-inch interceptor along Mohave Drive (aka Rancho Santa Fe Parkway), across 
Interstate 40 to Gordon Drive (Project 10) 

• 8 and 12-inch interceptor along Stockton Hill Road, College Drive, Sierra Road and 
Devlin Avenue to Powell Avenue (Project 11) 
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• 8-inch interceptor east of Stockton Hill Road, along John L Avenue to Powell Avenue to 
the Mohave Wash (Project 12) 

• 8-inch interceptor southwest of Sec 24 T22N-R17W, west to Stockton Hill Road 
(Project 13) 

• 8-inch interceptor along Stockton Hill Road, northwest of Sec 24 T22N-R17W to Grace 
Neal Boulevard (Project 14) 

• 8-inch interceptor along Cherum Road from Fountain Hills Road to Grace Neal 
Boulevard (Project 15) 

• 8-inch interceptor along Illinois, east of Sec 18 T22N-R16W, from Grace Neal 
Boulevard to south of Calle Allende (Project 16) 

• 8-inch interceptor along Bank Street, west of Sec 17 T22N-R16W, from Grace Neal 
Boulevard to south of Calle Allende (Project 17) 

• 8-inch interceptor between Sec 17 and Sec 16 T22N-R16W, from Grace Neal Boulevard 
to south of Calle Allende (Project 18) 

• 10-inch interceptor along north Avenida Verde, east of Sec 16 T22N-R16W, from Grace 
Neal Boulevard to south of Calle Allende (Project 19) 

• 12 and 15-inch interceptor east and south of the Hilltop WWTP, across AZ Highway 66 
and Grossman Road to Charles Drive, south to Grounds Ranch Road (Project 20) 

• 8 and 12-inch interceptor along Northern Avenue and Norrie Drive to Thompson 
Avenue (Project 21) 

• 12-inch interceptor along the east side of AZ Highway 66 to Thompson Avenue (Project 
22) 

• 12-inch interceptor along Castle Rock Road between Gordon Drive and Northern 
Avenue (Project 23) 

• 8-inch interceptor along Prospector Street, south of Gordon Drive and north of Airway 
Avenue (Project 24) 

• 8-inch extension along Airway Avenue from Prospector Street to north of Mohave 
Drive (Project 25) 

• 8-inch extension along Santa Rosa Drive and Diamond Joe Road from the Hualapai 
Mountain Campus to the east of Wagon Wheel Drive (Project 26) 

• 8-inch interceptor along Santa Rosa Drive across Interstate 40 from the Hualapai 
Mountain Campus to south of Interstate 40 (Project 27) 

• 8-inch extension along Interstate 40 between Prospector Street and Mohave Drive 
(Project 28)* 

• 8-inch interceptor along Southern Avenue between Cherokee Street and Seneca Street 
(Project 29) 

• 8 and 12-inch interceptor along El Paso Road between Mohave Drive and east of 
Durango Drive (Project 30) 

• 8-inch interceptor along Siesta between Mohave Drive and east of Durango Drive 
(Project 31) 

• 12-inch interceptor along Interstate 40 between Mohave Drive and Durango Drive 
(Project 32)* 

• 8-inch extension along Northern Avenue between Sierra Road and the Mohave Wash 
(Project 35) 
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• 8-inch extension along Sierra Vista Avenue between Sierra Road and the Mohave Wash 
(Project 36) 

• 8-inch interceptor along Gordon Drive between Sierra Road and the Mohave Wash 
(Project 37) 

• 8 and 12-inch interceptor along Riata Valley Road between 4th Street and north along 
Western Avenue to Kino Avenue (Project 39) 

 
*See Alternative Alignments discussion in Section 7.0 
 
As expected, future interceptor modeling showed that portions of the existing interceptor 
system were inadequate to convey the future Average Daily Flow and Dry Weather Peaked 
Flow. There are seven critical improvements recommended where existing pipes may be 
undersized for the future conditions.  
 

• To relieve the surcharging on the 10-inch Jagerson Avenue interceptor west of the 
Mohave Wash, will require the construction of an 8-inch parallel line (Project 3).  

• The 14 and 15-inch Shangrila Drive, Kino Ave and Arizona Street interceptor south of 
the Mohave Wash will require the construction of a 12-inch parallel line (Project 4). 

• 15 and 18-inch Mohave Wash Outfall interceptor from the Hilltop WWTP south to 
Bank Street and Gordon Drive will require the construction of a 42, 36, 30, 18, 12 and 8-
inch parallel line (Project 5). 

• The 6-inch Fairgrounds Avenue interceptor north of AZ Highway 66 will require the 
construction of an 8-inch parallel line (Project 33). 

• The 8-inch Marlene Avenue and Van Buren Street interceptor north of Hualapai 
Mountain Road will require the construction of an 8-inch parallel line (Project 34). 

• 8, 10 and 15-inch Stockton Hill Road, Hillcrest Drive, Glen Road, Kino Avenue and 
Willow Road interceptor south and west of the Walleck Ranch Subdivision will require 
the construction of an 8, 12 and 15-inch parallel line (Project 38). 

• The 12-inch Washington Street and Eastern Street interceptor south of AZ Highway 66 
and across Interstate 40 to Kenwood Avenue will require the construction of an 8 and 
12-inch parallel line (Project 40). 
 

Sizing has been made to accommodate flows from the Future Scenario, along with flows from 
the Existing (2016) Scenario. A map showing the proposed pipes and future system deficiencies 
with recommended solutions is shown in Exhibit 6.5.1 – Future Recommendations Map. 
 
Other improvements are not recommended for minor surcharging, i.e. when the hydraulic grade 
line is less than 2 feet above the top of pipe and the interceptors are sufficiently deep. Instead, 
these locations should be monitored during wet weather conditions, to determine the magnitude 
of the storm surge on the interceptor, on a case by case basis. 
 
Figure 6.5.1 – Future Recommendations Cost Estimate shows the cost of the proposed 
master planned improvements. Pipe lengths shown on the estimate are approximate, true lengths 
will be determined in final design. Individual cost estimates for each project may be found in 
Appendix G. 
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SECTION 6  
FIGURES & EXHIBITS 









Total Future Projects

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Wastewater Master Plan Update & Interceptor Sewer Modeling 1/22/16
Owner: City of Kingman

Prepared By: RP/JT

No. Quantity Unit Unit Price Total
1 150,489 LF $140.00 $21,068,397
2 6,609 LF $145.00 $958,266
3 96,375 LF $150.00 $14,456,225
4 35,226 LF $160.00 $5,636,216
5 10,171 LF $180.00 $1,830,771
6 7,304 LF $190.00 $1,387,760
7 8,198 LF $200.00 $1,639,600
8 0 LF $225.00 $0
9 7,208 LF $250.00 $1,802,000
10 7,866 LF $270.00 $2,123,820
11 3,933 LF $325.00 $1,278,225
12 24 LF $380.00 $8,987
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 705 EA $12,000.00 $8,457,649
16 1,370 LF $2,500.00 $3,425,000
17 0 LF $2,500.00 $0
18 400 LF $2,500.00 $1,000,000
19 520 LF $3,000.00 $1,560,000
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $3,331,645.77 $3,331,646
34 Traffic Control 10% LS $6,663,291.54 $6,663,292
35 Engineering & Administration 10% LS $6,663,291.54 $6,663,292
36 10% LS $6,663,291.54 $6,663,292

Sub-Total $89,954,436

20% Contingency $17,990,887
PROJECT TOTAL $107,945,000

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as the 
accuracy if such opinions compared to bid or actual costs.

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

Figure 6.5.1 - Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost.xls
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7.0 SUMMARY & CONCLUSIONS 
 
In summary, the interceptor system model and master planning provide the City of Kingman 
with a tool to better manage their wastewater system and prepare for future development. The 
model also provides the City with additional collection system analysis and management 
capabilities.  A summary of some relevant capabilities are as follows: 
 

• Future Pipe Sizing  
• Flow Depths 
• Travel Time Analysis 
• Flow Capacity Evaluations 
• Alternative Pipe Routings 

• CMOM Program Planning 
• Dynamic Profiling 
• Real Time Simulations 
• Odor Control Analysis 
• Source Tracing

 
For a full listing of modeling capabilities now available to the City please visit 
http://www.innovyze.com/products/infosewer/.  
 
Recommendations: The following is a summary of all master plan recommendations with their 
associated cost:  
 

• Project 1 – $106,000 – Remove and Replace – Jagerson Ave. (10-inch with 12-inch) 
• Project 2 – $4,400 to $800,400  – I&I Remediation (46 Critical Manholes) 
• Project 3 – $2,059,000 – Parallel Line – Jagerson Ave. (8-inch) 
• Project 4 – $1,625,000 – Parallel Line – Shangrila Dr. and Kino Ave. (12-inch) 
• Project 5 – $12,122,000 – Parallel Line – Mohave Wash Outfall interceptor (8 to 42-inch) 
• Project 6 – $6,000,000 – New Interceptor – Grace Neal Blvd. (8 to 18-inch) 
• Project 7 – $8,891,000 – New Interceptor – Sec 36 T22N-R16W (12 to 18-inch) 
• Project 8 – $9,971,000 – New Interceptor – Amigo Rd./Gordon Dr. (8 to 24-inch) 
• Project 9 – $7,685,000 – New Interceptor – Seneca St. to Diagonal Way (8 to 12-inch) 
• Project 10 – $5,707,000 – New Interceptor – Mohave Dr. to Gordon Dr. (12 to 15-inch) 
• Project 11 – $5,653,000 – New Interceptor – Stockton Hill Rd. (8 to 12-inch) 
• Project 12 – $3,848,000 – New Interceptor – John L Ave. to Powell Ave. (8-inch) 
• Project 13 – $911,000 – New Interceptor – Sec 24 T22N-R17W (8-inch) 
• Project 14 – $1,540,000 – New Interceptor – Stockton Hill Rd. (8- inch) 
• Project 15 – $1,148,000 – New Interceptor – Cherum Rd. (8- inch) 
• Project 16 – $1,757,000 – New Interceptor – East of Sec 18 T22N-R16W (8-inch) 
• Project 17 – $1,759,000 – New Interceptor – West of Sec 17 T22N-R16W (8-inch) 
• Project 18 – $1,772,000 – New Interceptor – Sec 17 and Sec 16 T22N-R16W (8-inch) 
• Project 19 – $1,829,000 – New Interceptor – North Avenida Verde (10-inch) 
• Project 20 – $5,679,000 – New Interceptor – East of the Hilltop WWTP (12 to 15-inch) 
• Project 21 – $1,504,000 – New Interceptor – Northern Ave. (8 to 12-inch) 
• Project 22 – $980,000 – New Interceptor – AZ Hwy. 66 to Thompson Ave. (12-inch) 
• Project 23 – $1,509,000 – New Interceptor – Castle Rock Rd. (12-inch) 
• Project 24 – $1,070,000 – New Interceptor – Prospector St. (8-inch) 
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• Project 25 – $1,076,000 – Extension – Airway Ave. (8-inch) 
• Project 26 – $1,492,000 – Extension – Santa Rosa Dr. and Diamond Joe Rd. (8-inch) 
• Project 27 – $1,556,000 – New Interceptor – Santa Rosa Dr. across Interstate 40 (8-inch) 
• Project 28 – $879,000 – Extension – Interstate 40 (8-inch) 
• Project 29 – $1,420,000 – New Interceptor – Southern Ave. (8-inch) 
• Project 30 – $2,561,000 – New Interceptor – El Paso Rd. (8 to 12-inch) 
• Project 31 – $2,476,000 – New Interceptor – Siesta (8-inch) 
• Project 32 – $1,570,000 – New Interceptor – Interstate 40 (12-inch) 
• Project 33 – $168,000 – Parallel Line – Fairgrounds Ave. (8-inch) 
• Project 34 – $856,000 – Parallel Line – Marlene Ave. and Van Buren St. (8-inch) 
• Project 35 – $1,594,000 – Extension – Northern Ave. (8-inch) 
• Project 36 – $1,571,000 – Extension – Sierra Vista Ave. (8-inch) 
• Project 37 – $1,040,000 – New Interceptor – Gordon Dr. (8-inch) 
• Project 38 – $1,348,000 – Parallel Line – Stockton Hill Rd. (8 to 15-inch) 
• Project 39 – $1,391,000 – New Interceptor – Riata Valley Rd. (8 to 12-inch) 
• Project 40 – $1,925,000 – Parallel Line – Washington St. and Eastern St. (8 to 12-inch) 

 
In addition to the recommendations already covered, the following should be taken into 
consideration by the City: 
 
Modeling Updates:  This report recommends that the City perform regular updates to the 
model as development occurs and the collection/interceptor system is expanded.  An up-to-date 
model of the system will provide the City with the best analysis and management tool. As the 
model changes the Master Plan can easily be updated to reflect those changes. The goal is that 
the Master Plan, and more so the models developed, will function as a living document that is 
updated or modified as conditions change. 
 
Interim Sizing: Interim sizing for interceptors should be avoided wherever possible. However, 
due to budgetary constraints the City may choose to install a smaller diameter pipe than what is 
recommended in this report. The City should understand that any interim sized interceptor will 
likely be replaced in the future conditions or necessitate an additional parallel line along that 
corridor. It is highly recommended that any such alterations to the proposed pipe network be 
input under a new scenario, and such modifications be thoroughly analyzed and evaluated to 
determine the ramifications prior to implementation. 
 
Plan for Projects in the City’s CIP:  The City should use the information shown in each of the 
scenarios and evaluate those projects identified which should be included in the City’s Capital 
Improvement Program, and when they should be programmed for design and construction.  
Many of the projects for the Future service areas will be dependent on the pace at which 
development occurs in the un-serviced areas of the City. All proposed developments will impact 
the downstream capacity in the City’s network to varying extents.  
 
Plan for Flows to the WWTP:  Currently, the City uses only a portion of their capacity in the 
Hilltop WWTP. However, this report demonstrates that as the City grows and develops, in the 
future, additional capacity will be required.  Planning for this will be necessary to accommodate 
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the future service areas. It is recommended that the City begin the process of expanding the 
current treatment capacity, in accordance with AAC R18-9-A305, as increased flows from these 
future service areas begin to utilize the remaining capacity.    
 
Scour Depth Analysis: While this report attempted to establish depths of proposed 
interceptors sufficiently below washes and other drainage or irrigation facilities, consideration of 
requirements to prevent or mitigate scour were not considered. 
 
Aerial Topography: New aerial topography that becomes available, either through the City or 
Mohave County, should be utilized to update rim elevations for the proposed interceptors in the 
model. Aerial topographic data provided for this study did not encompass the entire planning 
boundary and was fairly outdated in some areas of the City.  
 
Manhole Survey: A majority of the interceptor model was created using record as-built 
drawings of the sewer interceptors. As additional surveyed manhole data becomes available it 
should be used to verify the as-built information entered into the model.  
 
General Plan Amendments:  If changes are contemplated for the City’s General Plan (i.e. 
higher density housing, higher wastewater industries, larger planning area etc.) the proposed 
change should be input into the model for two reasons.  The first is to verify if the proposed 
change impacts the existing downstream interceptor system. The second is to verify the master 
planned sizing of proposed facilities shown in this report. 
 
Additional Crossings: Multiple interceptors recommended for the Future Scenario involve 
crossing the highways, railroad tracks, or the Mohave Wash. Special design considerations will 
have to be considered for these locations, as well as, planning for the significant costs associated 
with these crossings. Although not shown in the model there are two additional sewer 
crossings/extensions that are recommended for the system. These sewer lines are non-
interceptors but are necessary for providing adequate sewer service to part of the Hilltop Service 
Area. One of these is an 8-inch interceptor that crosses the Interstate 40 at Fairground 
Boulevard. The second is an 8-inch interceptor that crosses the Interstate 40 at Rutherford 
Street and is needed to serve parcels developing around Manzanita School. Both projects should 
be included in the City’s CIP.  
 
Alternative Alignments: The routing of new interceptors proposed in this report represents 
the best overall layout for serving all areas within the Study Boundary, while not overtaxing 
existing facilities, and adhering to the design criteria and feedback provided by the City. 
However, there are several locations were alternative routings were considered. The interceptor 
sewer model developed for this project allows the City to create additional scenarios in the 
model with alternative interceptor alignments as various needs arise in the system. One such area 
where alternative routing should be analyzed is Section 14, T21N-R16W, south of Interstate 40. 
The current projects recommended for serving this area (Project 10 and Project 32) route flows 
north across the Interstate towards the airport. An alternative to this alignment is routing flows 
to the west and connecting with the sewer proposed for Project 28. The interceptor sizing would 
need to be modified for Project 28 and the downstream capacity of the rest of the interceptor 
network would also have to be analyzed. 
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The City of Kingman Wastewater Master Plan Update and Inflow/Infiltration Study gives the 
City an unlimited planning tool for their wastewater collection system going forward.  In the 
future, as more historic data becomes available, there will be opportunity to review this plan to 
ensure the assumptions made are still valid; thus insuring the City can continue to operate its 
collection system in the most efficient way possible.  
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APPENDIX A  
ADEQ Minimum Standards 

  



TITLE 18. ENVIRONMENTAL QUALITY 

CHAPTER 9. DEPARTMENT OF ENVIRONMENTAL QUALITY 

WATER POLLUTION CONTROL 

ARTICLE 3. AQUIFER PROTECTION PERMITS - GENERAL PERMITS 

PART E. TYPE 4 GENERAL PERMITS 

Section 

R18-9-E301. 4.01 General Permit: Sewage Collection Systems 

R18-9-E302. 4.02 General Permit: Septic Tank with Disposal by Trench, Bed, Chamber Technology, or Seepage Pit, Less Than 

3000 Gallons Per Day Design Flow 

R18-9-E303. 4.03 General Permit: Composting Toilet, Less Than 3000 Gallons Per Day Design Flow  

R18-9-E304. 4.04 General Permit: Pressure Distribution System, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E305. 4.05 General Permit: Gravelless Trench, Less than 3000 Gallons Per Day Design Flow 

R18-9-E306. 4.06 General Permit: Natural Seal Evapotranspiration Bed, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E307. 4.07 General Permit: Lined Evapotranspiration Bed, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E308. 4.08 General Permit: Wisconsin Mound, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E309. 4.09 General Permit: Engineered Pad System, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E310. 4.10 General Permit: Intermittent Sand Filter, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E311. 4.11 General Permit: Peat Filter, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E312. 4.12 General Permit: Textile Filter, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E313. 4.13 General Permit: Denitrifying System Using Separated Wastewater Streams, Less Than 3000 Gallons Per Day 

Design Flow 

R18-9-E314. 4.14 General Permit: Sewage Vault, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E315. 4.15 General Permit: Aerobic System, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E316. 4.16 General Permit: Nitrate-Reactive Media Filter, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E317. 4.17 General Permit: Cap System, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E318. 4.18 General Permit: Constructed Wetland, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E319. 4.19 General Permit: Sand-Lined Trench, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E320. 4.20 General Permit: Disinfection Devices, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E321. 4.21 General Permit: Surface Disposal, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E322. 4.22 General Permit: Subsurface Drip Irrigation Disposal, Less Than 3000 Gallons Per Day Design Flow 

R18-9-E323. 4.23 General Permit: 3000 to Less Than 24,000 Gallons Per Day Design Flow 

Table 1. Unit Design Flows 

 

 

 

 

 

 

 

 

 

 

 

 



PART E. TYPE 4 GENERAL PERMITS 

R18-9-E301. 4.01 General Permit: Sewage Collection Systems 
A. A 4.01 General Permit allows for construction and operation of a new sewage collection system or expansion of an existing 

sewage collection system involving new construction as follows: 

1. A sewage collection system or portion of a sewage collection system that serves downstream from the point where the 

daily design flow is 3000 gallons per day based on Table 1, Unit Design Flows, except a gravity sewer line conveying 

sewage from a single building drain directly to an interceptor, collector sewer, lateral, or manhole regardless of daily 

design flow; 

2. A sewage collection system that includes a manhole; or 

3. A sewage collection system that includes a force main or lift station serving more than one dwelling. 

B. Performance. An applicant shall design, construct, and operate a sewage collection system so that the sewage collection 

system: 

1. Provides adequate wastewater flow capacity for the planned service area; 

2. Minimizes sedimentation, blockage, and erosion through maintenance of proper flow velocities throughout the system; 

3. Prevents releases of sewage to the land surface through appropriate sizing, capacities, and inflow and infiltration 

prevention measures throughout the system; 

4. Protects water quality through minimization of exfiltration losses from the system; 

5. Provides for adequate inspection, maintenance, testing, visibility, and accessibility; 

6. Maintains system structural integrity; and 

7. Minimizes septic conditions in the sewage collection system. 

C. Notice of Intent to Discharge. In addition to the Notice of Intent to Discharge requirements specified in R18-9-A301(B), an 

applicant shall submit the following information: 

1. A statement on a form approved by the Director, signed by the owner or operator of the sewage treatment facility that 

treats or processes the sewage from the proposed sewage collection system. 

a. The statement shall affirm that the additional volume of wastewater delivered to the facility by the proposed sewage 

collection system will not cause any flow or effluent quality limits of the individual permit for the facility to be 

exceeded. 

b. If the facility is classified as a groundwater protection permit facility under A.R.S. § 49-241.01(C), or if no flow or 

effluent limits are applicable, the statement shall affirm that the design flow of the facility will not be exceeded; 

2. If the proposed sewage collection system delivers wastewater to a downstream sewage collection system under different 

ownership or control, a statement on a form approved by the Director, signed by the owner or operator of the 

downstream sewage collection system, affirming that the downstream system can maintain the performance required by 

subsection (B) when receiving the increased flows; 

3. A general site plan showing the boundaries and key aspects of the project; 

4. Construction quality drawings that provide overall details of the site and the engineered works comprising the project 

including: 

a. The plans and profiles for all sewer lines, manholes, force mains, depressed sewers, and lift stations with sufficient 

detail to allow Department verification of design and performance characteristics; 

b. Relevant cross sections showing construction details and elevations of key components of the sewage collection 

system to allow Department verification of design and performance characteristics, including the slope of each 

gravity sewer segment stated as a percentage; and 

c. Drainage features and controls, and erosion protection as applicable, for the components of the project; and 

d. Horizontal and vertical location of utilities within the area affected by the sewer line construction; 

5. Documentation of design flows for significant components of the sewage collection system and the basis for calculating 

the design flows; 

6. Drawings, reports, and other information that are clear, reproducible, and in a size and format specified by the 

Department. The applicant may submit the drawings in a Department-approved electronic format; and 

7. Design documents, including plans, specifications, drawings, reports, and calculations that are signed, dated, and sealed 

by an Arizona-registered professional engineer. The designer shall use good engineering judgment by following 

engineering standards of practice, and rely on appropriate engineering methods, calculations, and guidance. 

D. Design requirements. 

1. General Provisions. An applicant shall design and construct a new sewage collection system or an expansion of an 

existing sewage collection system involving new construction, according to the requirements of this general permit. An 

applicant shall: 

a. Base design flows for components of the system on unit flows specified in Table 1, Unit Design Flows. 

b. Design gravity sewer lines and all other sewage collection system components, including, manholes, force mains, lift 

stations, depressed sewers, and appurtenant devices and structures to accommodate maximum sewage flows as 

follows: 

i. Any point in a sewer main when flowing full can accommodate a peak wet weather flow calculated by 

multiplying the sum of the upstream sources of flow from Table 1, Unit Design Flows by a dry weather 

peaking factor based on upstream population, as tabulated below, and adding a wet weather infiltration and 

inflow rate based on either a percentage of peak dry weather flow or a gallons per acre rate of flow; 



  

Upstream Population 
Dry Weather 

Peaking Factor 

100 3.62 

200 3.14 

300 2.90 

400 2.74 

500 2.64 

600 2.56 

700 2.50 

800 2.46 

900 2.42 

1000 2.38 

1001 to 10,000 PF = (6.330 x p -0.231 ) + 1.094 

10,001 to 100,000 PF = (6.177 x p -0.233 ) + 1.128 

More than 100,000 PF = (4.500 x p -0.174 ) + 0.945 

PF = Dry Weather Peaking Factor 

p = Upstream Population 

  

ii. For a lift station serving less than 600 single family dwelling units (d.u.), use either of the following methods to 

size the pumps for peak dry weather flow in gallons per minute and add an allowance for wet weather flow 

and infiltration: 

(1) Peak dry weather flow = 17 d.u.0.42, or 

(2) Peak dry weather flow = 11.2 (population)0.42 

iii. If justified by the applicant, the Department may accept lower unit flow values in the served area due to 

significant use of low-flow fixtures, hydrographs of actual flows, or other factors; 

c. Use the "Uniform Standard Specifications for Public Works Construction" (revisions through 2004) and the 

"Uniform Standard Details for Public Works Construction" (revisions through 2004) published by the Maricopa 

Association of Governments, and the "Standard Specifications for Public Improvements," (2003 Edition), and 

"Standard Details for Public Improvements," (2003 Edition), published jointly by Pima County Wastewater 

Management and the City of Tucson, as the applicable design and construction criteria, unless the Department 

approves alternative design standards or specifications. An applicant in a county other than Maricopa and Pima 

shall use design and construction criteria from either the Maricopa Association of Governments or the Pima 

County Wastewater Management and the City of Tucson for the facility unless alternative criteria are designated 

by the Department. 

i. This material is incorporated by reference and does not include any later amendments or editions of the 

incorporated material. 

ii. Copies of the incorporated material are available for inspection at the Arizona Department of Environmental 

Quality, 1110 W. Washington, Phoenix, AZ 85007 or may be obtained from the Maricopa Association of 

Governments, 302 N. 1st Avenue, Suite 300, Phoenix, Arizona 85003, or on the web at 

http://www.mag.maricopa.gov/archive/Newpages/on-line.htm; or from Pima County Wastewater 

Management, 201 N. Stone Avenue, Tucson, Arizona 85701-1207, or on the web at 

http://www.pima.gov/wwm/stddet; 

d. Ensure that sewage collection system components are separated from drinking water distribution system components 

as specified in 18 A.A.C. 5, Article 5; 

e. Ensure that sewage collection system components are separated from reclaimed water system components as 

specified in 18 A.A.C. 9, Article 6; and 

f. Request review and approval of an alternative to a design feature specified in this Section by following the 

requirements in R18-9-A312(G). 

2. Gravity sewer lines. An applicant shall: 

a. Ensure that any sewer line that runs between manholes, if not straight, is of constant horizontal curvature with a 

radius of curvature not less than 200 feet; 

b. Cover each sewer line with at least 3 feet of earth cover meeting the requirements of subsection (D)(2)(h). The 

applicant shall: 

i. Include at least one note specifying this requirement in construction plans; 



ii. If site-specific limitations prevent 3 feet of earth cover, provide the maximum cover attainable, construct the 

sewer line of ductile iron pipe or other design of equivalent or greater tensile and compressive strength, and 

note the change on the construction plans; and 

iii. Ensure that the design of the pipe and joints can withstand crushing or shearing from any expected static and 

live load to protect the structural integrity of the pipe. Construction plans shall note locations requiring these 

measures; 

c. If sewer lines cross or are constructed in floodways; 

i. Place the lines at least 2 feet below the level of the 100-year storm scour depth and calculated 100-year bed 

degradation and construct the lines using ductile iron pipe or pipe with equivalent tensile strength, 

compressive strength, shear resistance, and scour protection. 

ii. If it is not possible to maintain the 2 feet of clearance specified in subsection (D)(2)(c)(i), using the process 

described in R18-9-A312(G), provide a design that ensures that the sewer line will withstand any lateral and 

vertical load for the scour and bed degradation conditions specified in subsection (D)(2)(c)(i); 

iii. Ensure that sewer lines constructed in a floodway extend at least 10 feet beyond the boundary of the 100-year 

storm scouring; 

iv. If a sewer line is constructed in a floodway and is longer than the applicable maximum manhole spacing 

distance in subsection (D)(3)(a), using the process described in R18-9-A312(G), provide a design that ensures 

the performance standards in subsection (B) are met; and 

v. Note locations requiring these measures on the construction plans; 

d. Ensure that each sewer line is 8 inches in diameter or larger except the first 400 feet of a dead end sewer line with no 

potential for extension may be 6 inches in diameter if the design flow criteria specified in subsections (D)(1)(a) 

and (D)(1)(b) are met and the sewer line is installed with a slope sufficient to achieve a velocity of at least 3 feet 

per second when flowing full. If the line is extended, the applicant seeking the extension shall replace the entire 

length with larger pipe to accommodate the new design flow unless the applicant demonstrates with engineering 

calculations that using the existing 6-inch pipe will accommodate the design flow; 

e. Design sewer lines with at least the minimum slope calculated from Manning's Formula using a coefficient of 

roughness of 0.013 and a sewage velocity of 2 feet per second when flowing full. 

i. An applicant may request a smaller minimum slope under R18-9-A312(G) if the smaller slope is justified by a 

quarterly program of inspections, flushings, and cleanings. 

ii. If a smaller minimum slope is requested, the applicant shall not specify a slope that is less than 50 percent of 

that calculated from Manning's formula using a coefficient of roughness of 0.013 and a sewage velocity of 2 

feet per second. 

iii. The ratio of flow depth in the pipe to the diameter of the pipe shall not exceed 0.75 in peak dry weather flow 

conditions; 

f. Design sewer lines to avoid a slope that creates a sewage velocity greater than 10 feet per second. The applicant shall 

construct any sewer line carrying a flow with a normal velocity of greater than 10 feet per second using ductile 

iron pipe or pipe with equivalent erosion resistance, and structurally reinforce the receiving manhole or sewer 

main; 

g. Design and install sewer lines, connections, and fittings with materials that meet or exceed manufacturer's 

specifications consistent with this Chapter to: 

i. Limit inflows, infiltration, and exfiltration; 

ii. Resist corrosion in the ambient electrochemical environment; 

iii. Withstand anticipated static and live loads; and 

iv. Provide internal erosion protection; 

h. Indicate trenching and bedding details applicable for each pipe material and size in the design plans. Unless the 

Department approved alternative design standards or specifications under subsection (D)(1)(c), the applicant shall 

place and bed the sewer lines in trenches following the specifications in "Trench Excavation, Backfilling, and 

Compaction" (Section 601) revised 2004, published by the Maricopa Association of Governments; and "Rigid 

Pipe Bedding for Sanitary Sewers" (WWM 104) revised July 2002, and "Flexible Pipe Bedding for Sanitary 

Sewers" (WWM 105) revised July 2002, published by Pima County Wastewater Management. This material is 

part of the material incorporated by reference in subsection (D)(1)(b). 

i. Perform a deflection test of the total length of all sewer lines made of flexible materials to ensure that the installation 

meets or exceeds the manufacturer's recommendations and record the results; 

j. Test each segment of the sewer line for leakage using the applicable method below and record the results: 

i. "Standard Test Method for Installation of Acceptance of Plastic Gravity Sewer Lines Using Low-Pressure Air, 

F1417-92(1998)," published by the American Society for Testing and Materials; 

ii. "Standard Practice for Testing Concrete Pipe Sewer Lines by Low-Pressure Air Test Method, C924-02 (2002)," 

published by the American Society for Testing and Materials; 

iii. "Standard Test Method for Low-Pressure Air Test of Vitrified Clay Pipe Lines, C828-03 (2003)," published by 

the American Society for Testing and Materials; 

iv. "Standard Test Method for Hydrostatic Infiltration Testing of Vitrified Clay Pipe Lines, C1091-03a (2003)," 

published by the American Society for Testing Materials; 



v. "Standard Practice for Infiltration and Exfiltration Acceptance Testing of Installed Precast Concrete Pipe Sewer 

Lines, C969-02 (2002)," published by the American Society for Testing Material; or 

vi. "Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow 

Applications, D2321-00 (2000)," published by the American Society for Testing Materials; or 

vii. The material listed in subsections (D)(2)(j)(i) through (vi) is incorporated by reference and does not include 

any later amendments or editions of the incorporated material. Copies of the incorporated material are 

available for inspection at the Arizona Department of Environmental Quality, 1110 W. Washington, Phoenix, 

AZ 85007 or may be obtained from the American Society for Testing and Materials International, 100 Barr 

Harbor Drive, West Conshohocken, PA 19428-2959; 

k. Test the total length of the sewer line for uniform slope by lamp lighting, remote camera or similar method approved 

by the Department, and record the results; and 

l. Minimize the planting within the disturbed area of new sewage collection system construction of plant species having 

roots that are likely to reach and damage the sewer or impair the operation of the sewer or visual and vehicular 

access to any manhole. 

3. Manholes. 

a. An applicant shall install manholes at all grade changes, size changes, alignment changes, sewer intersections, and at 

any location necessary to comply with the following spacing requirements: 

Sewer Pipe Diameter (inches) Maximum Manhole Spacing (feet) 

Less than 8 400 

8 to less than 18 500 

18 to less than 36 600 

36 to less than 60 800 

60 or greater 1300 

b. The Department shall allow greater manhole spacing if the applicant follows the procedure provided in R18-9-

A312(G) and provides documentation showing the operator possesses or has available specialized sewer cleaning 

equipment suitable for the increased spacing. 

c. The applicant shall ensure that manhole design is consistent with "Pre-cast Concrete Sewer Manhole" #420-1, 

revised January 1, 2004 and #420-2, revised January 1, 2001, "Offset Manhole for 8" - 30" Pipe" #421 (1998), and 

"Sewer Manhole and Cover Frame Adjustment" #422, revised January 1, 2001, published by the Maricopa 

Association of Governments; and "Manholes and Appurtenant Items" (WWM 201 through WWM 211, except 

WWM 204, 205, and 206), revised July 2002, published by Pima County Wastewater Management. This material 

is part of the material incorporated by reference in subsection (D)(1)(b). 

d. The applicant shall not locate manholes in areas subject to more than incidental runoff from rain falling in the 

immediate vicinity unless the manhole cover assembly is designed to restrict or eliminate stormwater inflow. 

e. The applicant shall test each manhole using one of the following test protocols: 

i. Watertightness testing by filling the manhole with water. The applicant shall ensure that the drop in water level 

following presoaking does not exceed 0.0034 of total manhole volume per hour; 

ii. Negative air pressure testing using the "Standard Test Method for Concrete Sewer Manholes by Negative Air 

Pressure (Vacuum) Test, C1244-02e1 (2002)," published by the American Society for Testing and Materials. 

This material is incorporated by reference, does not include any later amendments or editions of the 

incorporated material and may be viewed at the Arizona Department of Environmental Quality, 1110 W. 

Washington, Phoenix, AZ 85007, or obtained from the American Society for Testing and Materials 

International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959; or 

iii. Holiday testing of a lined manhole constructed with uncoated rebar using the "High-Voltage Electrical 

Inspection of Pipeline Coatings, RP0274-2004 (2004)," published by the National Association of Corrosion 

Engineers (NACE International). This material is incorporated by reference as modified below, does not 

include any later amendments or editions of the incorporated material and may be viewed at the Arizona 

Department of Environmental Quality, 1110 W. Washington, Phoenix, AZ 85007 or obtained from NACE 

International, 1440 South Creek Drive, Houston, Texas 77084-4906. The following substitutions apply: 

(1) Where the word "metal" is used in the standard, use the word "surface" instead; and 

(2) Where the words "pipe" or "pipeline" are used, use the word "manhole" instead. 

f. The applicant shall perform manhole testing under subsection (D)(3)(e) after installation of the manhole cone or top 

riser to verify watertightness integrity of the manhole from the top of the cone or riser down. 

i. Upon satisfactory test results, the applicant shall install the manhole ring and any spacers, complete the joints, 

and seal the manhole to a watertight condition. 

ii. If the applicant can install the manhole cone or top riser, spacers, and ring to final grade without disturbance or 

adjustment by later construction, the applicant may perform the testing from the top of the manhole ring on 

down. 

g. The applicant shall locate a manhole to provide adequate visibility and vehicular maintenance accessibility following 

construction. 



4. Force mains. An applicant may install a force main if it meets the following design, installation, and testing requirements. 

The applicant shall: 

a. Design force mains to maintain a minimum flow velocity of 3 feet per second and a maximum flow velocity of 7 feet 

per second. The applicant may design for sustained periods of flow above 7 feet per second, if the applicant 

justifies the design using the process specified in R18-9-A312(G); 

b. Ensure that force mains have the appropriate valves and controls required to prevent drainback to the lift station. If 

drainback is necessary during cold weather to prevent freezing, the control system may allow manual or automatic 

drainback; 

c. Incorporate air release valves or other appropriate components in force mains at all high points along the line to 

eliminate air accumulation. If engineering calculations provided by the applicant demonstrate that air will not 

accumulate in a given high point under typical flow conditions, the Department shall waive the requirement for an 

air release valve; 

d. Design restrained joints or thrust blocks on force mains to accommodate water hammer, surge control, and to prevent 

excessive movement of the force main. Submitted construction plans shall show restrained joint or thrust block 

locations and details; 

e. If a force main is proposed to discharge directly to a sewage treatment facility without entering a flow equalization 

basin, include in the Notice of Intent to Discharge a statement from the owner or operator of the sewage treatment 

facility that the design is acceptable; 

f. Design a force main to withstand a pressure of 50 pounds per square inch or more above the design working pressure 

for two hours and test upon completion to ensure no leakage; 

g. Supply flow to a force main using a lift station that meets the requirements of subsection (D)(5); and 

h. Ensure that force mains are designed to control odor. 

5. Lift stations. An applicant shall: 

a. Secure a lift station to prevent tampering and affix on its exterior, or on the nearest vertical object if the lift station is 

entirely below grade, at least one warning sign that includes the 24-hour emergency phone number of the owner or 

operator of the collection system; 

b. Protect lift stations from physical damage from a 100-year flood event. An applicant shall not construct a lift station 

in a floodway; 

c. Lift station wet well design. 

i. Ensure that the minimum wet well volume in gallons is 1/4 of the product of the minimum pump cycle time, in 

minutes, and the total pump capacity, in gallons per minute; 

ii. Protect the wet well against corrosion to provide at least a 20-year operational life; 

iii. Ensure that wet well volume does not allow the sewage retention time to exceed 30 minutes unless the sewage 

is aerated, chemicals are added to prevent or eliminate hydrogen sulfide formation, or adequate ventilation is 

provided. Notwithstanding these measures, the applicant shall not allow the septic condition of the sewage to 

adversely affect downstream collection systems or sewage treatment facility performance; 

iv. Ensure that excessively high or low levels of sewage in the wet well trigger an audible or visible alarm at the 

wet well site and at the system control center; 

v. Ensure that a wet well designed to accommodate more than 5000 gallons per day has a horizontal cross-

sectional area of at least 20 square feet; and 

vi. Ensure that lift stations are designed to prevent odor from emanating beyond the lift station site; 

d. Equip a lift station wet well with at least two pumps. The applicant shall ensure that: 

i. The pumps are capable of passing a 2.5-inch sphere or are grinder pumps; 

ii. The lift station is capable of operating at design flow with any one pump out of service; and 

iii. Piping, valves, and controls are arranged to allow independent operation of each pump; 

e. Not use suction pumps if the sewage lift is more than 15 feet. The applicant shall ensure that other types of pumps 

are self-priming and that pump water brake horsepower is at least 0.00025 times the product of the required 

discharge, in gallons per minute, and the required total dynamic head, in feet; and 

f. For lift stations receiving an average flow of more than 10,000 gallons per day, include a standby power source and 

redundant wastewater level controls in the lift station design that will provide immediate service and remain 

available for 24 hours per day if the main power source or controls fail. 

6. Depressed sewers. An applicant shall: 

a. Size the depressed sewer to attain a minimum velocity of 3 feet per second through all barrels of the depressed sewer 

when the flow equals or exceeds the design daily peak dry weather flow, 

b. Design the depressed sewer to convey the sewage flow through at least two parallel pipes at least 6 inches in 

diameter, 

c. Include an inlet and outlet structure at each end of the inverted sewer, 

d. Design the depressed sewer so that the barrels are brought progressively into service as flow increases to its design 

value, and 

e. Design the depressed sewer to minimize release of odors to the atmosphere. 

E. Additional Discharge Authorization requirements. An applicant shall: 



1. Supply a signed, dated, and sealed Engineer's Certificate of Completion in a format approved by the Department that 

provides the following: 

a. Confirmation that the project was completed in compliance with the requirements of this Chapter, as described in the 

plans and specifications corresponding to the Construction Authorization issued by the Director, or with changes 

that are reflected in as-built plans submitted with the Engineer's Certificate of Completion; 

b. As-built plans, if required, that are properly identified and numbered; and 

c. Satisfactory field test results from deflection, leakage, and uniform slope testing; 

2. Provide any other relevant information required by the Department to determine that the facility conforms to the terms of 

the 4.01 General Permit; and 

3. Provide a signed certification on a form approved by the Department that: 

a. Confirms that an operation and maintenance manual exists for the sewage collection system; 

b. Confirms that the operation and maintenance manual addresses components of operation and maintenance specified 

on the certification form; 

c. Provides the 24-hour emergency number of the owner or operator of the sewage collection system; and 

d. Provides an address where the operation and maintenance manual is maintained and confirms that the manual is 

available for inspection at that address by the Department on request. 

F. Operation and maintenance requirements. The permittee shall: 

1. Operate the new sewage collection system or expansion of an existing sewage collection system involving new 

construction using the operation and maintenance manual certified by the owner or operator in subsection (E)(3), to 

meet the performance standards specified in subsection (B), unless the permittee is operating the sewage collection 

system under a CMOM Plan under the general permit established in R18-9-C305; 

2. Ensure that the sewage collection system is operated according to the operator certification requirements in 18 A.A.C. 5, 

Article 1; and 

3. For safety during operation and maintenance of lift station and other confined space components of the sewage collection 

system, follow all applicable state and federal confined space entry requirements. 

G. Recordkeeping. A person owning or operating a facility permitted under this Section shall maintain the documents listed in 

subsection (E) for the life of the facility and make them available to the Department upon request. 

H. Repairs. 

1. A Notice of Intent to Discharge is not required for sewage collection system repairs. Repairs include work performed in 

response to deterioration or damage of existing structures, devices, and appurtenances with the intent to maintain or 

restore the system to its original design flow and operational characteristics. Repairs do not include changes in vertical 

or horizontal alignment. 

2. Components used in the repair shall meet the design, installation, and operational requirements of this Section. 

Historical Note 

New Section adopted by final rulemaking at 7 A.A.R. 235, effective January 1, 2001 (Supp. 00-4). Amended by final 

rulemaking at 11 A.A.R. 4544, effective November 12, 2005 (05-3). 

 

Table 1. Unit Design Flows 
  

  

Wastewater Source 

  

Applicable Unit 

Sewage Design Flow 

per Applicable Unit, 

Gallons Per Day 

Airport 

Passenger (average 

daily number) 

Employee 

4 

15 

Auto Wash Facility 

Per manufacturer, if 

consistent with this 

Chapter 

Bar/Lounge Seat 30 

Barber Shop Chair 35 

Beauty Parlor Chair 100 

Bowling Alley (snack bar only) Lane 75 

Camp 

Day camp, no cooking facilities 

Campground, overnight, flush toilets 

  

Camping unit 

Camping unit 

  

30 

75 



Campground, overnight, flush toilets and shower 

Campground, luxury 

Camp, youth, summer, or seasonal 

Camping unit 

Person 

Person 

150 

100-150 

50 

Church 

Without kitchen 

With kitchen 

  

Person (maximum 

attendance) 

Person (maximum 

attendance) 

  

5 

7 

Country Club 

Resident Member 

Nonresident 

Member 

100 

10 

Dance Hall Patron 5 

Dental Office Chair 500 

Dog Kennel 
Animal, maximum 

occupancy 
15 

Dwelling 

For determining design flow for sewage treatment facilities under R18-9-

B202(A)(9)(a) and sewage collection systems under R18-9-E301(D) and R18-9-

B301(K), excluding peaking factor. 

  

Person 

  

80 

Dwelling 

For on-site wastewater treatment facilities per R18-9-E302 through R18-9-E323: 

Apartment Building 

1 bedroom 

2 bedroom 

3 bedroom 

4 bedroom 

Seasonal or Summer Dwelling (with recorded seasonal occupancy restriction) 

Single Family Dwellings 

Other than Single Family Dwelling, the greater flow value based on: 

Bedroom count 

1-2 bedrooms  

Each bedroom over 2 

Fixture count 

Apartment 

Apartment 

Apartment 

Apartment 

Resident 

see R18-9-

A314(D)(1) 

Bedroom 

Bedroom 

Fixture unit 

200 

300 

400 

500 

100 

see R18-9-A314(D)(1) 

300 

150 

25 

Fire Station Employee 45 

Hospital 

All flows 

Kitchen waste only 

Laundry waste only 

  

Bed 

Bed 

Bed 

  

250 

25 

40 

Hotel/motel 

Without kitchen 

With kitchen 

  

Bed (2 person) 

Bed (2 person) 

  

50 

60 

Industrial facility 

Without showers 

With showers 

Cafeteria, add 

  

Employee 

Employee 

Employee 

  

25 

35 

5 

Institutions 

Resident 

Nursing home 

Rest home 

  

Person 

Person 

Person 

  

75 

125 

125 

Laundry 

Self service 

Commercial 

  

Wash cycle 

Washing machine 

  

50 

Per manufacturer, if 

consistent with this 

Chapter 

Office Building Employee 20 



Park (temporary use) 

Picnic, with showers, flush toilets 

Picnic, with flush toilets only 

Recreational vehicle, no water or sewer connections 

Recreational vehicle, with water and sewer 

connections 

Mobile home/Trailer 

  

Parking space 

Parking space 

Vehicle space 

Vehicle space 

  

Space 

  

40 

20 

75 

100 

  

250 

Restaurant/Cafeteria 

With toilet, add 

Kitchen waste, add 

Garbage disposal, add 

Cocktail lounge, add 

Kitchen waste disposal service, add 

Employee 

Customer 

Meal 

Meal 

Customer 

Meal 

20 

7 

6 

1 

2 

2 

Restroom, public Toilet 200 

School 

Staff and office 

Elementary, add 

Middle and High, add 

with gym & showers, add 

with cafeteria, add 

Boarding, total flow 

  

Person 

Student 

Student 

Student 

Student 

Person 

  

20 

15 

20 

5 

3 

100 

Service Station with toilets 
First bay 

Each additional bay 

1000 

500 

Shopping Center, no food or laundry 
Square foot of 

retail space 
0.1 

Store 

Public restroom, add 

Employee 

Square foot of 

retail space 

20 

0.1 

Swimming Pool, Public Person 10 

Theater 

Indoor 

Drive-in 

  

Seat 

Car space 

  

5 

10 

Note: Unit flow rates published in standard texts, literature sources, or relevant area or regional studies are considered by the 

Department, if appropriate to the project. 

Historical Note 

New Section adopted by final rulemaking at 7 A.A.R. 235, effective January 1, 2001 (Supp. 00-4). Amended by final 

rulemaking at 11 A.A.R. 4544, effective November 12, 2005 (05-3). 
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APPENDIX C  
Rainfall Data 

  



11/17/2015 ALERT Precipitation Gauge Plot

http://weather.mohavecounty.us/NewWebsiteDrafts/charts/pgi_bar_chart.php?id=1650 1/1

1650 Holy Moses Wash
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11/17/2015 ALERT Precipitation Gauge Reports

http://weather.mohavecounty.us/NewWebsiteDrafts/reports/pgi_report.php?id=1650&datetime=1448391600000 1/3

Updated: 11/17/2015 12:14:45 PM
Lookup Date/Time:  11 / 24 / 2015 12 : 00 :00  PM  Lookup Date

ALERT Precipitation Gauge Reports

1650 Holy Moses Wash

Date & Time
(mst)

Precipitation
(inches)

11/17/2015 06:47:46 AM 1.50

11/16/2015 06:49:52 PM 1.50

11/16/2015 06:49:49 PM 1.50

11/16/2015 06:51:52 AM 1.50

11/15/2015 09:17:35 PM 1.50

11/15/2015 09:17:32 PM 1.50

11/15/2015 09:15:29 PM 1.46

11/15/2015 09:14:31 PM 1.42

11/15/2015 09:11:42 PM 1.38

11/15/2015 06:53:57 PM 1.34

11/15/2015 06:55:57 AM 1.34

11/14/2015 06:58:02 PM 1.34

11/14/2015 07:00:05 AM 1.34

11/13/2015 07:02:07 PM 1.34

11/13/2015 07:04:10 AM 1.34

11/12/2015 07:06:13 PM 1.34

11/12/2015 07:08:14 AM 1.34

11/11/2015 07:10:18 PM 1.34

http://weather.co.mohave.az.us/perl/dwreports.pl


11/17/2015 ALERT Precipitation Gauge Reports

http://weather.mohavecounty.us/NewWebsiteDrafts/reports/pgi_report.php?id=1650&datetime=1448391600000 2/3

11/11/2015 07:12:19 AM 1.34

11/10/2015 07:14:23 PM 1.34

11/10/2015 07:16:26 AM 1.34

11/09/2015 07:18:29 PM 1.34

11/09/2015 07:20:30 AM 1.34

11/08/2015 07:22:34 PM 1.34

11/08/2015 07:24:36 AM 1.34

11/07/2015 07:26:39 PM 1.34

11/07/2015 07:28:42 AM 1.34

11/06/2015 07:30:45 PM 1.34

11/06/2015 07:32:47 AM 1.34

11/05/2015 07:34:50 PM 1.34

11/05/2015 07:36:53 AM 1.34

11/04/2015 08:36:24 PM 1.34

11/04/2015 07:38:56 PM 1.30

11/04/2015 01:33:01 PM 1.30

11/04/2015 01:26:06 PM 1.22

11/04/2015 11:47:11 AM 1.18

11/04/2015 11:38:34 AM 1.14

11/04/2015 11:35:24 AM 1.10

11/04/2015 07:41:01 AM 1.06

11/03/2015 07:43:03 PM 1.06

11/03/2015 07:45:07 AM 1.06

11/02/2015 07:47:07 PM 1.06

11/01/2015 07:51:15 PM 1.06

11/01/2015 07:53:17 AM 1.06

10/31/2015 07:55:20 PM 1.06

10/31/2015 07:57:23 AM 1.06

10/30/2015 07:59:26 PM 1.06

10/30/2015 08:01:29 AM 1.06

10/29/2015 08:03:31 PM 1.06

10/29/2015 08:05:34 AM 1.06

10/28/2015 08:07:37 PM 1.06



11/17/2015 ALERT Precipitation Gauge Reports

http://weather.mohavecounty.us/NewWebsiteDrafts/reports/pgi_report.php?id=1650&datetime=1448391600000 3/3

Back to Top

10/28/2015 08:09:40 AM 1.06

10/27/2015 08:11:43 PM 1.06

10/27/2015 08:13:46 AM 1.06

10/26/2015 08:15:48 PM 1.06

10/26/2015 08:17:52 AM 1.06

10/25/2015 08:19:58 PM 1.06

10/25/2015 08:19:54 PM 1.06



11/17/2015 ALERT Precipitation Gauge Reports

http://weather.mohavecounty.us/NewWebsiteDrafts/reports/pgi_report.php?id=1650&datetime=1445713200000 1/4

Updated: 11/17/2015 12:14:23 PM
Lookup Date/Time:  10 / 24 / 2015 12 : 00 :00  PM  Lookup Date

ALERT Precipitation Gauge Reports

1650 Holy Moses Wash

Date & Time
(mst)

Precipitation
(inches)

10/23/2015 08:28:06 PM 1.06

10/23/2015 08:30:09 AM 1.06

10/22/2015 08:32:12 PM 1.06

10/22/2015 08:34:15 AM 1.06

10/21/2015 08:36:18 PM 1.06

10/21/2015 08:38:21 AM 1.06

10/20/2015 08:40:24 PM 1.06

10/20/2015 05:23:29 PM 1.06

10/20/2015 04:36:49 PM 1.02

10/20/2015 12:37:33 PM 0.98

10/20/2015 12:34:13 PM 0.94

10/20/2015 08:42:27 AM 0.91

10/19/2015 08:44:30 PM 0.91

10/19/2015 08:46:33 AM 0.91

10/18/2015 08:48:36 PM 0.91

10/18/2015 10:08:37 AM 0.91

10/18/2015 08:50:39 AM 0.87

10/17/2015 08:52:42 PM 0.87

http://weather.co.mohave.az.us/perl/dwreports.pl
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10/17/2015 08:54:48 AM 0.87

10/16/2015 08:56:48 PM 0.87

10/16/2015 08:58:52 AM 0.87

10/15/2015 09:00:54 PM 0.87

10/15/2015 09:02:57 AM 0.87

10/14/2015 09:05:00 PM 0.87

10/14/2015 09:07:03 AM 0.87

10/13/2015 09:11:09 AM 0.87

10/12/2015 09:13:14 PM 0.87

10/12/2015 09:15:15 AM 0.87

10/11/2015 09:17:18 PM 0.87

10/11/2015 09:19:24 AM 0.87

10/11/2015 09:19:21 AM 0.87

10/10/2015 09:21:24 PM 0.87

10/10/2015 09:23:27 AM 0.87

10/09/2015 09:25:30 PM 0.87

10/09/2015 09:27:33 AM 0.87

10/08/2015 09:29:36 PM 0.87

10/08/2015 09:31:39 AM 0.87

10/07/2015 09:33:42 PM 0.87

10/07/2015 09:35:45 AM 0.87

10/06/2015 09:37:48 PM 0.87

10/06/2015 09:39:51 AM 0.87

10/05/2015 09:13:42 PM 0.87

10/05/2015 09:05:47 PM 0.83

10/05/2015 08:36:04 PM 0.79

10/05/2015 08:33:51 PM 0.75

10/05/2015 08:33:29 PM 0.71

10/05/2015 08:33:07 PM 0.67

10/05/2015 08:32:46 PM 0.63

10/05/2015 08:32:24 PM 0.59

10/05/2015 08:31:59 PM 0.55

10/05/2015 08:31:32 PM 0.51
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10/05/2015 03:53:04 PM 0.43

10/05/2015 02:16:53 PM 0.39

10/05/2015 01:43:35 PM 0.31

10/05/2015 01:40:23 PM 0.28

10/05/2015 01:38:35 PM 0.24

10/05/2015 01:34:33 PM 0.20

10/05/2015 12:49:30 PM 0.16

10/05/2015 12:21:34 PM 0.12

10/05/2015 12:05:08 PM 0.08

10/05/2015 09:44:00 AM 0.00

10/04/2015 09:46:05 PM 0.00

10/04/2015 09:45:58 PM 0.00

10/04/2015 09:48:03 AM 0.00

10/03/2015 09:50:09 PM 0.00

10/03/2015 09:50:06 PM 0.00

10/03/2015 09:52:14 AM 0.00

10/03/2015 09:52:09 AM 0.00

10/02/2015 09:54:12 PM 0.00

10/02/2015 09:56:14 AM 0.00

10/01/2015 09:58:17 PM 0.00

10/01/2015 10:00:20 AM 0.00

09/30/2015 11:53:29 PM 0.00

09/30/2015 10:02:23 PM 7.87

09/30/2015 10:04:35 AM 7.87

09/30/2015 10:04:22 AM 7.87

09/29/2015 10:06:40 PM 7.87

09/29/2015 10:08:35 AM 7.87

09/28/2015 10:13:39 AM 7.87

09/28/2015 10:12:38 AM 7.87

09/27/2015 10:14:41 PM 7.87

09/27/2015 10:16:43 AM 7.87

09/26/2015 10:18:42 PM 7.87

09/26/2015 10:20:45 AM 7.87
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09/25/2015 10:22:48 PM 7.87

09/25/2015 10:24:50 AM 7.87

















City of Kingman
Fire Department Weather
Last Updated 11/17/15 11:22a (Station 1)

Current Weather Conditions

       

     

 

Wind Conditions and History

    

http://www.cityofkingman.gov/portals/0/weather/station1/index.htm
http://www.cityofkingman.gov/portals/0/weather/station1/station1g.htm


Historical Weather Data
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1600 Mohave Wash @ Airway Ave

Hourly Precipitation Season To Date Precipitation
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Updated: 11/17/2015 12:13:11 PM
Lookup Date/Time:  11 / 24 / 2015 12 : 00 :00  PM  Lookup Date

ALERT Precipitation Gauge Reports

1600 Mohave Wash @ Airway Ave

Date & Time
(mst)

Precipitation
(inches)

11/17/2015 04:58:11 AM 1.26

11/16/2015 05:00:17 PM 1.26

11/16/2015 05:00:14 PM 1.26

11/16/2015 05:02:17 AM 1.26

11/15/2015 09:27:06 PM 1.26

11/15/2015 09:20:27 PM 1.22

11/15/2015 09:20:24 PM 1.22

11/15/2015 09:17:32 PM 1.18

11/15/2015 09:17:29 PM 1.18

11/15/2015 09:16:06 PM 1.14

11/15/2015 09:16:03 PM 1.14

11/15/2015 09:14:47 PM 1.10

11/15/2015 09:14:44 PM 1.10

11/15/2015 05:04:23 PM 1.06

11/15/2015 05:06:26 AM 1.06

11/15/2015 05:06:23 AM 1.06

11/14/2015 05:08:29 PM 1.06

11/14/2015 05:10:32 AM 1.06

http://weather.co.mohave.az.us/perl/dwreports.pl
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11/13/2015 05:12:35 PM 1.06

11/13/2015 05:14:38 AM 1.06

11/12/2015 05:16:41 PM 1.06

11/12/2015 05:18:42 AM 1.06

11/11/2015 05:20:47 PM 1.06

11/11/2015 05:22:49 AM 1.06

11/10/2015 05:24:53 PM 1.06

11/10/2015 05:26:56 AM 1.06

11/09/2015 05:28:59 PM 1.06

11/09/2015 05:31:02 AM 1.06

11/08/2015 05:33:06 PM 1.06

11/08/2015 05:35:08 AM 1.06

11/07/2015 05:37:12 PM 1.06

11/07/2015 05:39:14 AM 1.06

11/06/2015 05:41:18 PM 1.06

11/06/2015 05:43:21 AM 1.06

11/05/2015 05:45:24 PM 1.06

11/05/2015 05:47:27 AM 1.06

11/04/2015 08:33:40 PM 1.06

11/04/2015 08:19:14 PM 1.02

11/04/2015 05:49:32 PM 0.98

11/04/2015 01:38:55 PM 0.98

11/04/2015 01:25:06 PM 0.94

11/04/2015 12:54:46 PM 0.91

11/04/2015 12:41:45 PM 0.87

11/04/2015 12:35:37 PM 0.83

11/04/2015 12:31:45 PM 0.79

11/04/2015 11:56:58 AM 0.75

11/04/2015 11:51:08 AM 0.71

11/04/2015 11:47:29 AM 0.67

11/04/2015 11:45:18 AM 0.63

11/04/2015 11:42:58 AM 0.59

11/04/2015 11:40:28 AM 0.55
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11/04/2015 05:51:35 AM 0.51

11/03/2015 05:53:39 PM 0.51

11/03/2015 05:55:42 AM 0.51

11/02/2015 05:57:44 PM 0.51

11/02/2015 05:59:48 AM 0.51

11/01/2015 06:01:51 PM 0.51

11/01/2015 06:03:55 AM 0.51

10/31/2015 06:05:58 PM 0.51

10/31/2015 06:08:01 AM 0.51

10/30/2015 06:10:04 PM 0.51

10/29/2015 06:14:11 PM 0.51

10/29/2015 06:16:14 AM 0.51

10/28/2015 06:18:17 PM 0.51

10/28/2015 06:20:21 AM 0.51

10/27/2015 06:22:24 PM 0.51

10/27/2015 06:24:30 AM 0.51

10/27/2015 06:24:27 AM 0.51

10/26/2015 06:26:30 PM 0.51

10/26/2015 06:28:34 AM 0.51

10/25/2015 06:30:37 PM 0.51



11/17/2015 ALERT Precipitation Gauge Reports
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Updated: 11/17/2015 12:12:21 PM
Lookup Date/Time:  10 / 24 / 2015 12 : 00 :00  PM  Lookup Date

ALERT Precipitation Gauge Reports

1600 Mohave Wash @ Airway Ave

Date & Time
(mst)

Precipitation
(inches)

10/24/2015 06:36:47 AM 0.51

10/23/2015 06:38:51 PM 0.51

10/23/2015 06:40:54 AM 0.51

10/22/2015 06:42:57 PM 0.51

10/22/2015 06:45:01 AM 0.51

10/21/2015 06:47:04 PM 0.51

10/21/2015 06:49:10 AM 0.51

10/21/2015 06:49:07 AM 0.51

10/20/2015 05:39:10 PM 0.51

10/20/2015 12:25:33 PM 0.47

10/20/2015 12:09:12 PM 0.43

10/20/2015 06:53:14 AM 0.39

10/19/2015 06:55:17 PM 0.39

10/19/2015 06:57:21 AM 0.39

10/19/2015 01:18:24 AM 0.39

10/18/2015 06:59:24 PM 0.35

10/18/2015 07:01:28 AM 0.31

10/17/2015 07:03:31 PM 0.31

http://weather.co.mohave.az.us/perl/dwreports.pl
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10/17/2015 07:05:35 AM 0.31

10/16/2015 07:07:38 PM 0.31

10/16/2015 01:20:26 PM 0.31

10/16/2015 07:09:42 AM 0.28

10/15/2015 07:11:45 PM 0.28

10/14/2015 07:15:52 PM 0.28

10/14/2015 07:17:55 AM 0.28

10/13/2015 07:19:59 PM 0.28

10/13/2015 07:22:03 AM 0.28

10/12/2015 07:24:12 PM 0.28

10/12/2015 07:24:05 PM 0.28

10/11/2015 07:28:14 PM 0.28

10/11/2015 07:30:16 AM 0.28

10/10/2015 07:32:19 PM 0.28

10/10/2015 07:34:23 AM 0.28

10/09/2015 07:36:26 PM 0.28

10/09/2015 07:38:30 AM 0.28

10/08/2015 07:40:33 PM 0.28

10/08/2015 07:42:36 AM 0.28

10/07/2015 07:44:40 PM 0.28

10/07/2015 07:46:43 AM 0.28

10/06/2015 07:48:47 PM 0.28

10/06/2015 07:50:50 AM 0.28

10/05/2015 09:50:59 PM 0.28

10/05/2015 09:21:38 PM 0.24

10/05/2015 08:44:37 PM 0.20

10/05/2015 02:23:49 PM 0.16

10/05/2015 02:00:05 PM 0.12

10/05/2015 12:39:24 PM 0.08

10/05/2015 12:33:33 PM 0.04

10/05/2015 07:54:58 AM 0.00

10/04/2015 07:57:04 PM 0.00

10/04/2015 07:56:59 PM 0.00
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10/03/2015 08:01:07 PM 0.00

10/03/2015 08:03:13 AM 0.00

10/03/2015 08:03:10 AM 0.00

10/02/2015 08:05:14 PM 0.00

10/02/2015 08:07:17 AM 0.00

10/01/2015 08:09:21 PM 0.00

10/01/2015 08:11:25 AM 0.00

09/30/2015 11:59:57 PM 0.00

09/30/2015 08:13:41 PM 7.91

09/30/2015 08:13:28 PM 7.91

09/30/2015 08:15:41 AM 7.91

09/30/2015 08:15:27 AM 7.91

09/29/2015 08:17:46 PM 7.91

09/29/2015 08:17:32 PM 7.91

09/29/2015 08:19:38 AM 7.91

09/28/2015 08:22:44 PM 7.91

09/28/2015 08:21:42 PM 7.91

09/28/2015 08:23:45 AM 7.91

09/27/2015 08:25:49 PM 7.91

09/27/2015 08:27:52 AM 7.91

09/26/2015 08:29:51 PM 7.91

09/26/2015 08:31:54 AM 7.91

09/25/2015 08:33:58 PM 7.91

09/25/2015 08:36:01 AM 7.91

09/24/2015 08:38:04 PM 7.91















11/17/2015 ALERT Precipitation Gauge Plot

http://weather.mohavecounty.us/NewWebsiteDrafts/charts/pgi_bar_chart.php?id=1670 1/1

1670 Kingman

Hourly Precipitation Season To Date Precipitation
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http://weather.mohavecounty.us/NewWebsiteDrafts/reports/pgi_report.php?id=1670&datetime=1448392500000 1/3

Updated: 11/17/2015 12:16:30 PM
Lookup Date/Time:  11 / 24 / 2015 12 : 15 :00  PM  Lookup Date

ALERT Precipitation Gauge Reports

1670 Kingman

Date & Time
(mst)

Precipitation
(inches)

11/16/2015 11:15:15 PM 1.34

11/16/2015 11:15:17 AM 1.34

11/16/2015 11:15:14 AM 1.34

11/15/2015 11:15:13 PM 1.34

11/15/2015 09:26:41 PM 1.34

11/15/2015 09:23:21 PM 1.30

11/15/2015 09:23:18 PM 1.30

11/15/2015 09:22:18 PM 1.26

11/15/2015 09:20:42 PM 1.22

11/15/2015 09:18:25 PM 1.18

11/15/2015 09:18:22 PM 1.18

11/15/2015 11:15:14 AM 1.14

11/14/2015 11:15:13 PM 1.14

11/14/2015 11:15:10 PM 1.14

11/14/2015 11:15:12 AM 1.14

11/14/2015 11:15:09 AM 1.14

11/13/2015 11:15:10 PM 1.14

11/13/2015 11:15:09 AM 1.14

http://weather.co.mohave.az.us/perl/dwreports.pl
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11/12/2015 11:15:07 PM 1.14

11/12/2015 11:15:06 AM 1.14

11/11/2015 11:15:03 PM 1.14

11/11/2015 11:15:03 AM 1.14

11/10/2015 11:15:01 PM 1.14

11/10/2015 11:15:01 AM 1.14

11/09/2015 11:15:00 PM 1.14

11/09/2015 11:15:04 AM 1.14

11/08/2015 11:14:57 PM 1.14

11/08/2015 11:14:55 AM 1.14

11/07/2015 11:14:54 PM 1.14

11/07/2015 11:14:53 AM 1.14

11/06/2015 11:14:51 PM 1.14

11/06/2015 11:14:50 AM 1.14

11/05/2015 11:14:49 PM 1.14

11/05/2015 11:14:50 AM 1.14

11/05/2015 11:14:47 AM 1.14

11/04/2015 11:14:46 PM 1.14

11/04/2015 09:54:27 PM 1.14

11/04/2015 02:06:09 PM 1.10

11/04/2015 01:39:35 PM 1.06

11/04/2015 01:29:10 PM 1.02

11/04/2015 12:51:24 PM 0.98

11/04/2015 12:38:48 PM 0.94

11/04/2015 12:35:43 PM 0.91

11/04/2015 12:32:33 PM 0.87

11/04/2015 11:59:05 AM 0.83

11/04/2015 11:55:11 AM 0.79

11/04/2015 11:51:29 AM 0.75

11/04/2015 11:45:50 AM 0.71

11/04/2015 11:14:47 AM 0.67

11/03/2015 11:14:46 PM 0.67

11/03/2015 11:14:44 AM 0.67
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11/02/2015 11:14:43 PM 0.67

11/02/2015 11:14:41 AM 0.67

11/01/2015 11:14:41 PM 0.67

10/31/2015 11:14:38 PM 0.67

10/31/2015 11:14:36 AM 0.67

10/30/2015 11:14:36 PM 0.67

10/30/2015 11:14:35 AM 0.67

10/29/2015 11:14:33 PM 0.67

10/29/2015 11:14:32 AM 0.67

10/28/2015 11:14:31 PM 0.67

10/28/2015 11:14:30 AM 0.67

10/27/2015 11:14:29 PM 0.67

10/27/2015 11:14:27 AM 0.67

10/26/2015 11:14:26 PM 0.67

10/26/2015 11:14:25 AM 0.67

10/25/2015 11:14:33 PM 0.67

10/25/2015 11:14:30 PM 0.67
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Lookup Date/Time:  10 / 24 / 2015 12 : 15 :00  PM  Lookup Date

ALERT Precipitation Gauge Reports

1670 Kingman

Date & Time
(mst)

Precipitation
(inches)

10/24/2015 11:14:21 AM 0.67

10/23/2015 11:14:20 PM 0.67

10/23/2015 11:14:19 AM 0.67

10/22/2015 11:14:24 PM 0.67

10/22/2015 11:14:18 PM 0.67

10/22/2015 11:14:17 AM 0.67

10/21/2015 11:14:16 PM 0.67

10/21/2015 11:14:14 AM 0.67

10/20/2015 11:14:16 PM 0.67

10/20/2015 11:14:13 PM 0.67

10/20/2015 04:33:59 PM 0.67

10/20/2015 04:16:19 PM 0.63

10/20/2015 11:14:12 AM 0.59

10/19/2015 11:14:10 AM 0.59

10/18/2015 11:14:09 PM 0.59

10/18/2015 08:54:50 PM 0.59

10/18/2015 08:50:38 PM 0.51

10/18/2015 08:49:29 PM 0.47

http://weather.co.mohave.az.us/perl/dwreports.pl
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10/18/2015 08:48:02 PM 0.43

10/18/2015 11:14:08 AM 0.39

10/17/2015 11:14:07 PM 0.39

10/17/2015 11:14:09 AM 0.39

10/17/2015 11:14:06 AM 0.39

10/16/2015 11:14:08 PM 0.39

10/16/2015 11:14:05 PM 0.39

10/16/2015 06:57:39 PM 0.39

10/16/2015 06:57:33 PM 0.39

10/16/2015 11:14:04 AM 0.35

10/15/2015 11:14:03 PM 0.35

10/15/2015 11:14:02 AM 0.35

10/14/2015 11:14:01 PM 0.35

10/14/2015 11:14:00 AM 0.35

10/13/2015 11:13:59 PM 0.35

10/13/2015 11:13:57 AM 0.35

10/12/2015 11:13:59 PM 0.35

10/12/2015 11:13:58 AM 0.35

10/12/2015 11:13:55 AM 0.35

10/11/2015 11:13:57 PM 0.35

10/11/2015 11:13:54 PM 0.35

10/11/2015 11:14:02 AM 0.35

10/11/2015 11:13:59 AM 0.35

10/10/2015 11:13:52 PM 0.35

10/10/2015 11:13:51 AM 0.35

10/09/2015 11:13:50 PM 0.35

10/09/2015 11:13:49 AM 0.35

10/08/2015 11:13:48 PM 0.35

10/08/2015 11:13:47 AM 0.35

10/07/2015 11:13:46 PM 0.35

10/07/2015 11:13:45 AM 0.35

10/06/2015 11:13:44 PM 0.35

10/06/2015 02:50:13 PM 0.35
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10/06/2015 11:13:43 AM 0.31

10/05/2015 11:13:41 PM 0.31

10/05/2015 09:21:24 PM 0.28

10/05/2015 08:47:26 PM 0.20

10/05/2015 08:46:17 PM 0.16

10/05/2015 02:22:57 PM 0.12

10/05/2015 12:53:14 PM 0.08

10/05/2015 12:47:51 PM 0.04

10/05/2015 11:13:46 AM 0.00

10/04/2015 11:13:46 PM 0.00

10/04/2015 11:13:38 PM 0.00

10/04/2015 11:13:48 AM 0.00

10/04/2015 11:13:38 AM 0.00

10/03/2015 11:13:47 PM 0.00

10/03/2015 11:13:37 PM 0.00

10/03/2015 11:13:46 AM 0.00

10/03/2015 11:13:36 AM 0.00

10/02/2015 11:13:35 PM 0.00

10/02/2015 11:13:34 AM 0.00

10/01/2015 11:13:33 PM 0.00

10/01/2015 11:13:32 AM 0.00

09/30/2015 11:13:31 PM 7.24

09/30/2015 11:13:39 AM 7.24

09/30/2015 11:13:25 AM 7.24

09/29/2015 11:13:39 PM 7.24

09/29/2015 11:13:26 PM 7.24

09/29/2015 11:13:32 AM 7.24

09/29/2015 11:13:27 AM 7.24

09/28/2015 11:14:29 PM 7.24

09/28/2015 11:13:27 PM 7.24

09/28/2015 11:14:27 AM 7.24

09/28/2015 11:13:25 AM 7.24

09/27/2015 11:13:24 PM 7.24
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09/27/2015 11:13:23 AM 7.24

09/26/2015 11:13:17 AM 7.24
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7510 Diagonal Wash
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http://weather.mohavecounty.us/NewWebsiteDrafts/reports/pgi_report.php?id=7510&datetime=1448392500000 1/3

Updated: 11/17/2015 12:19:37 PM
Lookup Date/Time:  11 / 24 / 2015 12 : 15 :00  PM  Lookup Date

ALERT Precipitation Gauge Reports

7510 Diagonal Wash

Date & Time
(mst)

Precipitation
(inches)

11/17/2015 06:41:16 AM 1.57

11/16/2015 06:43:29 PM 1.57

11/16/2015 06:43:26 PM 1.57

11/16/2015 06:45:35 AM 1.57

11/15/2015 09:27:32 PM 1.57

11/15/2015 09:27:29 PM 1.57

11/15/2015 09:22:56 PM 1.50

11/15/2015 09:19:40 PM 1.46

11/15/2015 06:49:54 AM 1.42

11/14/2015 06:52:06 PM 1.42

11/14/2015 06:52:03 PM 1.42

11/14/2015 06:54:15 AM 1.42

11/13/2015 06:56:25 PM 1.42

11/13/2015 06:58:34 AM 1.42

11/12/2015 07:00:43 PM 1.42

11/12/2015 07:02:51 AM 1.42

11/11/2015 07:05:02 PM 1.42

11/11/2015 07:07:10 AM 1.42

http://weather.co.mohave.az.us/perl/dwreports.pl
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11/10/2015 07:09:21 PM 1.42

11/10/2015 07:11:30 AM 1.42

11/09/2015 07:13:40 PM 1.42

11/09/2015 07:15:48 AM 1.42

11/08/2015 07:17:59 PM 1.42

11/08/2015 07:20:07 AM 1.42

11/07/2015 07:22:17 PM 1.42

11/07/2015 07:24:27 AM 1.42

11/06/2015 07:26:36 PM 1.42

11/06/2015 07:28:45 AM 1.42

11/05/2015 07:30:55 PM 1.42

11/05/2015 07:33:04 AM 1.42

11/04/2015 08:37:01 PM 1.42

11/04/2015 07:35:14 PM 1.38

11/04/2015 01:43:05 PM 1.38

11/04/2015 01:15:41 PM 1.34

11/04/2015 12:43:18 PM 1.30

11/04/2015 12:38:56 PM 1.26

11/04/2015 12:01:08 PM 1.18

11/04/2015 11:57:09 AM 1.14

11/04/2015 11:53:04 AM 1.10

11/04/2015 11:46:32 AM 1.06

11/04/2015 07:37:25 AM 1.02

11/03/2015 07:39:35 PM 1.02

11/02/2015 07:43:52 PM 1.02

11/02/2015 07:46:04 AM 1.02

11/01/2015 07:48:13 PM 1.02

11/01/2015 07:50:23 AM 1.02

10/31/2015 07:52:32 PM 1.02

10/31/2015 07:54:42 AM 1.02

10/30/2015 07:56:51 PM 1.02

10/30/2015 07:59:01 AM 1.02

10/29/2015 08:01:10 PM 1.02
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10/29/2015 08:03:20 AM 1.02

10/28/2015 08:05:29 PM 1.02

10/28/2015 08:07:39 AM 1.02

10/27/2015 08:09:49 PM 1.02

10/27/2015 08:11:58 AM 1.02

10/26/2015 08:14:08 PM 1.02

10/26/2015 08:16:18 AM 1.02

10/25/2015 08:18:30 PM 1.02

10/25/2015 08:18:27 PM 1.02
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http://weather.mohavecounty.us/NewWebsiteDrafts/reports/pgi_report.php?id=7510&datetime=1445714100000 1/4

Updated: 11/17/2015 12:19:11 PM
Lookup Date/Time:  10 / 24 / 2015 12 : 15 :00  PM  Lookup Date

ALERT Precipitation Gauge Reports

7510 Diagonal Wash

Date & Time
(mst)

Precipitation
(inches)

10/24/2015 08:24:56 AM 1.02

10/23/2015 08:27:06 PM 1.02

10/23/2015 08:29:16 AM 1.02

10/22/2015 08:31:25 PM 1.02

10/22/2015 08:33:35 AM 1.02

10/21/2015 08:37:55 AM 1.02

10/20/2015 08:40:08 PM 1.02

10/20/2015 08:40:04 PM 1.02

10/20/2015 04:32:09 PM 1.02

10/20/2015 04:26:59 PM 0.98

10/20/2015 04:23:40 PM 0.94

10/20/2015 04:16:37 PM 0.91

10/20/2015 11:52:07 AM 0.87

10/20/2015 08:42:14 AM 0.83

10/19/2015 08:44:23 PM 0.83

10/19/2015 08:46:34 AM 0.83

10/18/2015 08:54:06 PM 0.83

10/18/2015 08:50:44 PM 0.75

http://weather.co.mohave.az.us/perl/dwreports.pl
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10/18/2015 08:50:07 PM 0.71

10/18/2015 08:49:46 PM 0.67

10/18/2015 08:48:43 PM 0.63

10/18/2015 07:34:52 AM 0.63

10/17/2015 08:53:02 PM 0.59

10/17/2015 08:55:16 AM 0.59

10/16/2015 08:57:22 PM 0.59

10/16/2015 06:09:00 PM 0.59

10/16/2015 08:59:32 AM 0.55

10/15/2015 09:01:41 PM 0.55

10/15/2015 07:31:18 PM 0.55

10/15/2015 07:05:56 PM 0.51

10/15/2015 09:03:51 AM 0.47

10/14/2015 09:06:01 PM 0.47

10/14/2015 09:08:11 AM 0.47

10/13/2015 09:10:20 PM 0.47

10/13/2015 09:12:30 AM 0.47

10/12/2015 09:14:43 PM 0.47

10/12/2015 09:16:49 AM 0.47

10/11/2015 09:18:59 PM 0.47

10/11/2015 09:21:09 AM 0.47

10/10/2015 09:23:18 PM 0.47

10/10/2015 09:25:28 AM 0.47

10/09/2015 09:27:38 PM 0.47

10/09/2015 09:29:47 AM 0.47

10/08/2015 09:31:57 PM 0.47

10/08/2015 09:34:07 AM 0.47

10/07/2015 09:36:17 PM 0.47

10/07/2015 09:38:27 AM 0.47

10/06/2015 09:40:36 PM 0.47

10/06/2015 04:45:36 PM 0.47

10/06/2015 09:42:46 AM 0.43

10/05/2015 09:53:40 PM 0.43
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10/05/2015 09:44:55 PM 0.39

10/05/2015 08:55:29 PM 0.39

10/05/2015 08:54:16 PM 0.35

10/05/2015 08:53:31 PM 0.31

10/05/2015 08:52:54 PM 0.28

10/05/2015 08:52:22 PM 0.24

10/05/2015 08:51:53 PM 0.20

10/05/2015 08:51:06 PM 0.16

10/05/2015 04:55:45 PM 0.12

10/05/2015 01:03:04 PM 0.08

10/05/2015 12:51:04 PM 0.04

10/05/2015 09:47:09 AM 0.00

10/04/2015 09:49:20 PM 0.00

10/04/2015 09:49:13 PM 0.00

10/04/2015 09:51:29 AM 0.00

10/04/2015 09:51:24 AM 0.00

10/03/2015 09:53:40 PM 0.00

10/03/2015 09:53:34 PM 0.00

10/03/2015 09:55:52 AM 0.00

10/03/2015 09:55:44 AM 0.00

10/02/2015 09:57:53 PM 0.00

10/02/2015 10:00:03 AM 0.00

10/01/2015 10:02:13 PM 0.00

10/01/2015 10:04:22 AM 0.00

09/30/2015 11:57:00 PM 0.00

09/30/2015 10:06:32 PM 7.68

09/29/2015 10:11:02 PM 7.68

09/29/2015 10:13:04 AM 7.68

09/28/2015 10:16:13 PM 7.68

09/28/2015 10:15:11 PM 7.68

09/28/2015 10:18:22 AM 7.68

09/28/2015 10:17:21 AM 7.68

09/27/2015 10:19:30 PM 7.68
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09/27/2015 10:21:40 AM 7.68

09/26/2015 10:23:45 PM 7.68

09/26/2015 10:25:55 AM 7.68

09/25/2015 10:28:04 PM 7.68

09/25/2015 10:30:14 AM 7.68
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7400 Upper Devlin Wash
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11/17/2015 ALERT Precipitation Gauge Reports

http://weather.mohavecounty.us/NewWebsiteDrafts/reports/pgi_report.php?id=7400&datetime=1448392500000 1/3

Updated: 11/17/2015 12:18:19 PM
Lookup Date/Time:  11 / 24 / 2015 12 : 15 :00  PM  Lookup Date

ALERT Precipitation Gauge Reports

7400 Upper Devlin Wash

Date & Time
(mst)

Precipitation
(inches)

11/17/2015 11:53:22 AM 1.34

11/17/2015 11:53:18 AM 1.34

11/16/2015 11:55:18 PM 1.34

11/16/2015 11:57:20 AM 1.34

11/16/2015 11:57:17 AM 1.34

11/15/2015 11:59:17 PM 1.30

11/15/2015 09:18:52 PM 1.30

11/15/2015 09:18:49 PM 1.30

11/15/2015 09:15:14 PM 1.26

11/15/2015 09:13:04 PM 1.22

11/15/2015 09:09:40 PM 1.14

11/15/2015 12:01:19 PM 1.10

11/15/2015 12:03:18 AM 1.10

11/15/2015 12:03:15 AM 1.10

11/14/2015 12:07:17 AM 1.10

11/13/2015 12:09:17 PM 1.10

11/13/2015 12:11:16 AM 1.10

11/12/2015 12:13:16 PM 1.10

http://weather.co.mohave.az.us/perl/dwreports.pl
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11/12/2015 12:15:13 AM 1.10

11/11/2015 12:17:14 PM 1.10

11/11/2015 12:19:12 AM 1.10

11/10/2015 12:21:13 PM 1.10

11/10/2015 12:23:13 AM 1.10

11/09/2015 12:25:12 PM 1.10

11/09/2015 12:27:12 AM 1.10

11/08/2015 12:29:11 PM 1.10

11/08/2015 12:31:11 AM 1.10

11/07/2015 12:33:10 PM 1.10

11/07/2015 12:35:09 AM 1.10

11/06/2015 12:37:09 PM 1.10

11/06/2015 12:39:08 AM 1.10

11/05/2015 12:41:08 PM 1.10

11/05/2015 12:43:07 AM 1.10

11/04/2015 08:20:23 PM 1.10

11/04/2015 02:11:13 PM 1.06

11/04/2015 01:24:02 PM 1.02

11/04/2015 01:03:14 PM 0.94

11/04/2015 12:45:07 PM 0.87

11/04/2015 11:50:00 AM 0.87

11/04/2015 11:43:30 AM 0.83

11/04/2015 11:35:26 AM 0.75

11/04/2015 12:47:08 AM 0.71

11/03/2015 12:49:08 PM 0.71

11/02/2015 12:53:06 PM 0.71

11/02/2015 12:55:07 AM 0.71

11/01/2015 12:57:07 PM 0.71

11/01/2015 12:59:06 AM 0.71

10/31/2015 01:01:05 PM 0.71

10/31/2015 01:03:05 AM 0.71

10/30/2015 01:05:05 PM 0.71

10/30/2015 01:07:05 AM 0.71
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10/29/2015 01:09:04 PM 0.71

10/29/2015 01:11:04 AM 0.71

10/28/2015 01:13:04 PM 0.71

10/28/2015 01:15:03 AM 0.71

10/27/2015 01:17:03 PM 0.71

10/27/2015 01:19:03 AM 0.71

10/26/2015 01:21:03 PM 0.71

10/26/2015 01:23:03 AM 0.71

10/25/2015 01:25:06 PM 0.71
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Updated: 11/17/2015 12:17:50 PM
Lookup Date/Time:  10 / 24 / 2015 12 : 15 :00  PM  Lookup Date

ALERT Precipitation Gauge Reports

7400 Upper Devlin Wash

Date & Time
(mst)

Precipitation
(inches)

10/24/2015 01:31:02 AM 0.71

10/23/2015 01:33:02 PM 0.71

10/23/2015 01:35:05 AM 0.71

10/23/2015 01:35:01 AM 0.71

10/22/2015 01:39:01 AM 0.71

10/21/2015 01:41:01 PM 0.71

10/21/2015 01:43:00 AM 0.71

10/20/2015 05:41:50 PM 0.71

10/20/2015 05:35:09 PM 0.67

10/20/2015 05:28:12 PM 0.63

10/20/2015 04:40:48 PM 0.59

10/20/2015 01:45:00 PM 0.55

10/20/2015 12:12:22 PM 0.55

10/20/2015 01:47:00 AM 0.51

10/19/2015 01:49:00 PM 0.51

10/19/2015 01:51:00 AM 0.51

10/19/2015 01:25:40 AM 0.51

10/18/2015 01:53:00 PM 0.47

http://weather.co.mohave.az.us/perl/dwreports.pl
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10/18/2015 07:47:09 AM 0.47

10/18/2015 01:54:59 AM 0.43

10/17/2015 01:57:01 PM 0.43

10/17/2015 01:59:02 AM 0.43

10/17/2015 01:58:59 AM 0.43

10/16/2015 02:00:59 PM 0.43

10/16/2015 01:31:27 PM 0.43

10/16/2015 01:25:43 PM 0.39

10/16/2015 02:02:59 AM 0.35

10/15/2015 02:04:59 PM 0.35

10/15/2015 02:06:59 AM 0.35

10/14/2015 02:08:59 PM 0.35

10/14/2015 02:10:58 AM 0.35

10/13/2015 02:12:58 PM 0.35

10/13/2015 02:15:02 AM 0.35

10/13/2015 02:14:58 AM 0.35

10/12/2015 02:16:58 PM 0.35

10/12/2015 02:19:01 AM 0.35

10/12/2015 02:18:58 AM 0.35

10/11/2015 02:21:02 PM 0.35

10/11/2015 02:20:58 PM 0.35

10/11/2015 02:22:58 AM 0.35

10/10/2015 02:24:58 PM 0.35

10/10/2015 02:26:57 AM 0.35

10/09/2015 02:28:57 PM 0.35

10/09/2015 02:30:57 AM 0.35

10/08/2015 02:32:57 PM 0.35

10/08/2015 02:34:57 AM 0.35

10/07/2015 02:36:57 PM 0.35

10/07/2015 02:38:57 AM 0.35

10/06/2015 02:40:56 PM 0.35

10/06/2015 08:41:58 AM 0.35

10/06/2015 02:42:56 AM 0.31
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10/05/2015 09:02:59 PM 0.31

10/05/2015 08:53:51 PM 0.28

10/05/2015 08:51:48 PM 0.24

10/05/2015 08:49:35 PM 0.20

10/05/2015 08:47:37 PM 0.16

10/05/2015 02:45:04 PM 0.12

10/05/2015 02:24:43 PM 0.12

10/05/2015 12:52:31 PM 0.08

10/05/2015 12:36:42 PM 0.04

10/04/2015 02:48:56 PM 0.00

10/04/2015 02:51:00 AM 0.00

10/04/2015 02:50:56 AM 0.00

10/03/2015 02:53:01 PM 0.00

10/03/2015 02:52:55 PM 0.00

10/03/2015 02:55:02 AM 0.00

10/03/2015 02:54:55 AM 0.00

10/02/2015 02:56:55 PM 0.00

10/02/2015 02:58:55 AM 0.00

10/01/2015 03:00:55 PM 0.00

10/01/2015 03:02:59 AM 0.00

10/01/2015 03:02:55 AM 0.00

09/30/2015 11:48:36 PM 0.00

09/30/2015 03:05:08 PM 8.03

09/30/2015 03:04:55 PM 8.03

09/30/2015 03:07:05 AM 8.03

09/30/2015 03:06:51 AM 8.03

09/29/2015 03:09:02 PM 8.03

09/29/2015 03:08:53 PM 8.03

09/29/2015 03:11:57 AM 8.03

09/29/2015 03:10:55 AM 8.03

09/28/2015 03:13:56 PM 8.03

09/28/2015 03:12:54 PM 8.03

09/28/2015 03:14:54 AM 8.03
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Back to Top

09/27/2015 03:16:54 PM 8.03

09/27/2015 03:18:54 AM 8.03

09/26/2015 03:20:49 PM 8.03

09/26/2015 03:22:49 AM 8.03

09/25/2015 03:24:49 PM 8.03

09/25/2015 03:26:49 AM 8.03

09/24/2015 03:28:48 PM 8.03
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APPENDIX E  
2016 Flow Data: 

Loading Table, Allocated Loads, 
Known Loads & Calibration 

  



Usage Type Category Land Use Descriptions Source of Data  
Density      

(Units/AC)
People   
Per Unit

ERU Density   
(Units/AC)

People 
Per ERU

Daily Flows 
(GCD)

Coverage Load 
(Capita/AC)

Coverage 
Field

Unit Load  
(GPD/AC)

Load Factor  
(CFS/AC)

Load Field

C‐1 Commercial Neighborhood Convenience City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
C‐2 Commercial Community Business City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
C‐2‐HMR Commercial Hualapai Mountain Road Design Overlay City of Kingman ‐ ‐ 0.58 2.46 70.0 1.4 Coverage1 100 0.0002 Load1
C‐2PDD Commercial Community Business ‐ PDD City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
C‐2‐PDD Commercial Community Business ‐ PDD City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
C‐3 Commercial Service Business City of Kingman ‐ ‐ 5.81 2.46 70.0 14.3 Coverage1 1,000 0.0015 Load1
C‐3‐PDD Commercial Service Business ‐ PDD City of Kingman ‐ ‐ 5.81 2.46 70.0 14.3 Coverage1 1,000 0.0015 Load1
HMMC‐PDD Medical Hualapai Mountain Medical Center ‐ PDD City of Kingman ‐ ‐ 6.97 2.46 70.0 17.1 Coverage1 1,200 0.0019 Load1
I‐1 Industrial Light Industry City of Kingman ‐ ‐ 5.23 2.46 70.0 12.9 Coverage1 900 0.0014 Load1
I‐2 Industrial Heavy Industry City of Kingman ‐ ‐ 6.97 2.46 70.0 17.1 Coverage1 1,200 0.0019 Load1
O Parks Recreational Open Space City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1
R‐1‐10 Residential Single‐Family 10,000 SF Lot Minimum City of Kingman 4.36 2.46 4.36 2.46 70.0 10.7 Coverage1 751 0.0012 Load1
R‐1‐10PDD Residential Single‐Family 10,000 SF Lot Minimum City of Kingman 4.36 2.46 4.36 2.46 70.0 10.7 Coverage1 751 0.0012 Load1
R‐1‐20 Residential Single‐Family 20,000 SF Lot Minimum City of Kingman 2.18 2.79 2.47 2.46 70.0 6.1 Coverage1 426 0.0007 Load1
R‐1‐40 Residential Single‐Family 40,000 SF Lot Minimum City of Kingman 1.09 3.00 1.33 2.46 70.0 3.3 Coverage1 229 0.0004 Load1
R‐1‐6 Residential Single‐Family 6,000 SF Lot Minimum City of Kingman 7.26 2.10 6.20 2.46 70.0 15.2 Coverage1 1,067 0.0017 Load1
R‐1‐6PDD Residential PDD, 6,000 SF Lot Minimum City of Kingman 7.26 2.10 6.20 2.46 70.0 15.2 Coverage1 1,067 0.0017 Load1
R‐1‐6‐PDD Residential PDD, 6,000 SF Lot Minimum City of Kingman 7.26 2.10 6.20 2.46 70.0 15.2 Coverage1 1,067 0.0017 Load1
R‐1‐8 Residential Single‐Family 8,000 SF Lot Minimum City of Kingman 5.45 2.40 5.32 2.46 70.0 13.1 Coverage1 916 0.0014 Load1
R‐2 Residential Multiple‐Family, Low Density City of Kingman 9.00 2.00 7.32 2.46 70.0 18.0 Coverage1 1,260 0.0019 Load1
R‐2‐PDD Residential PDD, Multiple‐Family City of Kingman 9.00 2.00 7.32 2.46 70.0 18.0 Coverage1 1,260 0.0019 Load1
R‐3 Residential Multiple‐Family, Medium Density City of Kingman 12.00 2.00 9.76 2.46 70.0 24.0 Coverage1 1,680 0.0026 Load1
R‐4 Residential Multiple‐Family, High Density City of Kingman 20.00 2.00 16.26 2.46 70.0 40.0 Coverage1 2,800 0.0043 Load1
R‐MH‐10 Residential Manufactured Home 10,000 SF Lot Minimum City of Kingman 4.36 2.46 4.36 2.46 70.0 10.7 Coverage1 751 0.0012 Load1
R‐MH‐20 Residential Manufactured Home 20,000 SF Lot Minimum City of Kingman 2.18 2.79 2.47 2.46 70.0 6.1 Coverage1 426 0.0007 Load1
R‐MH‐40 Residential Manufactured Home 40,000 SF Lot Minimum City of Kingman 1.09 3.00 1.33 2.46 70.0 3.3 Coverage1 229 0.0004 Load1
R‐MH‐6 Residential Manufactured Home 6,000 SF Lot Minimum City of Kingman 7.26 2.10 6.20 2.46 70.0 15.2 Coverage1 1,067 0.0017 Load1
R‐R Residential Rural Residential City of Kingman 0.30 3.00 0.37 2.46 70.0 0.9 Coverage1 63 0.0001 Load1

Notes
1. PDD = Planned Development District

2016 Flow Data ‐ Loading Table
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Usage Type Category Land Use Descriptions Source of Data  
Density      

(Units/AC)
People   
Per Unit

ERU Density   
(Units/AC)

People 
Per ERU

Daily Flows 
(GCD)

Coverage Load 
(Capita/AC)

Coverage 
Field

Unit Load  
(GPD/AC)

Load Factor  
(CFS/AC)

Load Field

CC Commercial Community Commercial City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
IDR Residential Intermediate Density (9‐16 DU/AC) City of Kingman 12.50 2.00 10.16 2.46 70.0 25.0 Coverage1 1,750 0.0027 Load1
LDR Residential Low Density (1‐2 DU/AC) City of Kingman 1.50 2.85 1.74 2.46 70.0 4.3 Coverage1 299 0.0005 Load1
LI Industrial Light Industrial City of Kingman ‐ ‐ 5.23 2.46 70.0 12.9 Coverage1 900 0.0014 Load1
MDR Residential Medium Density (3‐8 DU/AC) City of Kingman 5.50 2.40 5.37 2.46 70.0 13.2 Coverage1 924 0.0014 Load1
MI Industrial Manufacturing Industrial City of Kingman ‐ ‐ 6.97 2.46 70.0 17.1 Coverage1 1,200 0.0019 Load1
NC Commercial Neighborhood Commercial City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
Park Parks Parks / Open Space City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1
Parks Parks Parks / Open Space City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1
Public Public Public / Quasi‐Public City of Kingman ‐ ‐ 4.07 2.46 70.0 10.0 Coverage1 700 0.0011 Load1
RDR Residential Rural Density (1 or less DU/AC) City of Kingman 1.00 3.00 1.22 2.46 70.0 3.0 Coverage1 210 0.0003 Load1
UNKNOWN Unknown Undefined Land Use City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1

Notes
1. PDD = Planned Development District
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Usage Type Category Land Use Descriptions Source of Data  
Density      

(Units/AC)
People   
Per Unit

ERU Density   
(Units/AC)

People 
Per ERU

Daily Flows 
(GCD)

Coverage Load 
(Capita/AC)

Coverage 
Field

Unit Load  
(GPD/AC)

Load Factor  
(CFS/AC)

Load Field

C‐1 Commercial Neighborhood Convenience City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
C‐2 Commercial Community Business City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
C‐2‐HMR Commercial Hualapai Mountain Road Design Overlay City of Kingman ‐ ‐ 0.58 2.46 70.0 1.4 Coverage1 100 0.0002 Load1
C‐2PDD Commercial Community Business ‐ PDD City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
C‐2‐PDD Commercial Community Business ‐ PDD City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
C‐3 Commercial Service Business City of Kingman ‐ ‐ 2.90 2.46 70.0 7.1 Coverage1 500 0.0008 Load1
C‐3‐PDD Commercial Service Business ‐ PDD City of Kingman ‐ ‐ 2.90 2.46 70.0 7.1 Coverage1 500 0.0008 Load1
HMMC‐PDD Medical Hualapai Mountain Medical Center ‐ PDD City of Kingman ‐ ‐ 6.97 2.46 70.0 17.1 Coverage1 1,200 0.0019 Load1
I‐1 Industrial Light Industry City of Kingman ‐ ‐ 6.97 2.46 70.0 17.1 Coverage1 1,200 0.0019 Load1
I‐2 Industrial Heavy Industry City of Kingman ‐ ‐ 6.97 2.46 70.0 17.1 Coverage1 1,200 0.0019 Load1
O Parks Recreational Open Space City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1
R‐1‐10 Residential Single‐Family 10,000 SF Lot Minimum City of Kingman 4.36 2.46 4.36 2.46 70.0 10.7 Coverage1 751 0.0012 Load1
R‐1‐10PDD Residential Single‐Family 10,000 SF Lot Minimum City of Kingman 4.36 2.46 4.36 2.46 70.0 10.7 Coverage1 751 0.0012 Load1
R‐1‐20 Residential Single‐Family 20,000 SF Lot Minimum City of Kingman 2.18 2.79 2.47 2.46 70.0 6.1 Coverage1 426 0.0007 Load1
R‐1‐40 Residential Single‐Family 40,000 SF Lot Minimum City of Kingman 1.09 3.00 1.33 2.46 70.0 3.3 Coverage1 229 0.0004 Load1
R‐1‐6 Residential Single‐Family 6,000 SF Lot Minimum City of Kingman 5.00 2.10 4.27 2.46 70.0 10.5 Coverage1 735 0.0011 Load1
R‐1‐6PDD Residential PDD, 6,000 SF Lot Minimum City of Kingman 5.00 2.10 4.27 2.46 70.0 10.5 Coverage1 735 0.0011 Load1
R‐1‐6‐PDD Residential PDD, 6,000 SF Lot Minimum City of Kingman 5.00 2.10 4.27 2.46 70.0 10.5 Coverage1 735 0.0011 Load1
R‐1‐8 Residential Single‐Family 8,000 SF Lot Minimum City of Kingman 4.00 2.10 3.41 2.46 70.0 8.4 Coverage1 588 0.0009 Load1
R‐2 Residential Multiple‐Family, Low Density City of Kingman 5.00 2.10 4.27 2.46 70.0 10.5 Coverage1 735 0.0011 Load1
R‐2‐PDD Residential PDD, Multiple‐Family City of Kingman 5.00 2.10 4.27 2.46 70.0 10.5 Coverage1 735 0.0011 Load1
R‐3 Residential Multiple‐Family, Medium Density City of Kingman 12.00 2.00 9.76 2.46 70.0 24.0 Coverage1 1,680 0.0026 Load1
R‐4 Residential Multiple‐Family, High Density City of Kingman 20.00 2.00 16.26 2.46 70.0 40.0 Coverage1 2,800 0.0043 Load1
R‐MH‐10 Residential Manufactured Home 10,000 SF Lot Minimum City of Kingman 4.36 2.46 4.36 2.46 70.0 10.7 Coverage1 751 0.0012 Load1
R‐MH‐20 Residential Manufactured Home 20,000 SF Lot Minimum City of Kingman 2.18 2.79 2.47 2.46 70.0 6.1 Coverage1 426 0.0007 Load1
R‐MH‐40 Residential Manufactured Home 40,000 SF Lot Minimum City of Kingman 1.09 3.00 1.33 2.46 70.0 3.3 Coverage1 229 0.0004 Load1
R‐MH‐6 Residential Manufactured Home 6,000 SF Lot Minimum City of Kingman 5.00 2.10 4.27 2.46 70.0 10.5 Coverage1 735 0.0011 Load1
R‐R Residential Rural Residential City of Kingman 0.30 3.00 0.37 2.46 70.0 0.9 Coverage1 63 0.0001 Load1

Notes
1. PDD = Planned Development District
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Usage Type Category Land Use Descriptions Source of Data  
Density      

(Units/AC)
People   
Per Unit

ERU Density   
(Units/AC)

People 
Per ERU

Daily Flows 
(GCD)

Coverage Load 
(Capita/AC)

Coverage 
Field

Unit Load    
(GPD/AC)

Load Factor  
(CFS/AC)

Load Field

CC Commercial Community Commercial City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
IDR Residential Intermediate Density (9‐16 DU/AC) City of Kingman 12.50 2.00 10.16 2.46 70.0 25.0 Coverage1 1,750 0.0027 Load1
LDR Residential Low Density (1‐2 DU/AC) City of Kingman 1.50 2.85 1.74 2.46 70.0 4.3 Coverage1 299 0.0005 Load1
LI Industrial Light Industrial City of Kingman ‐ ‐ 1.74 2.46 70.0 4.3 Coverage1 300 0.0005 Load1
MDR Residential Medium Density (3‐8 DU/AC) City of Kingman 4.00 2.46 4.00 2.46 70.0 9.8 Coverage1 689 0.0011 Load1
MI Industrial Manufacturing Industrial City of Kingman ‐ ‐ 2.03 2.46 70.0 5.0 Coverage1 350 0.0005 Load1
NC Commercial Neighborhood Commercial City of Kingman ‐ ‐ 3.48 2.46 70.0 8.6 Coverage1 600 0.0009 Load1
Park Parks Parks / Open Space City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1
Parks Parks Parks / Open Space City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1
Public Public Public / Quasi‐Public City of Kingman ‐ ‐ 4.07 2.46 70.0 10.0 Coverage1 700 0.0011 Load1
RDR Residential Rural Density (1 or less DU/AC) City of Kingman 1.00 3.00 1.22 2.46 70.0 3.0 Coverage1 210 0.0003 Load1
UNKNOWN Unknown Undefined Land Use City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1

Notes
1. PDD = Planned Development District
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Usage Type Category Land Use Descriptions Source of Data  
Density      

(Units/AC)
People   
Per Unit

ERU Density   
(Units/AC)

People 
Per ERU

Daily Flows 
(GCD)

Coverage Load 
(Capita/AC)

Coverage 
Field

Unit Load  
(GPD/AC)

Load Factor  
(CFS/AC)

Load Field

C‐1 Commercial Neighborhood Convenience City of Kingman ‐ ‐ 3.05 2.46 80.0 7.5 Coverage1 600 0.0009 Load1
C‐2 Commercial Community Business City of Kingman ‐ ‐ 4.07 2.46 80.0 10.0 Coverage1 800 0.0012 Load1
C‐2‐HMR Commercial Hualapai Mountain Road Design Overlay City of Kingman ‐ ‐ 0.51 2.46 80.0 1.3 Coverage1 100 0.0002 Load1
C‐2PDD Commercial Community Business ‐ PDD City of Kingman ‐ ‐ 3.05 2.46 80.0 7.5 Coverage1 600 0.0009 Load1
C‐2‐PDD Commercial Community Business ‐ PDD City of Kingman ‐ ‐ 3.05 2.46 80.0 7.5 Coverage1 600 0.0009 Load1
C‐3 Commercial Service Business City of Kingman ‐ ‐ 5.08 2.46 80.0 12.5 Coverage1 1,000 0.0015 Load1
C‐3‐PDD Commercial Service Business ‐ PDD City of Kingman ‐ ‐ 5.08 2.46 80.0 12.5 Coverage1 1,000 0.0015 Load1
HMMC‐PDD Medical Hualapai Mountain Medical Center ‐ PDD City of Kingman ‐ ‐ 6.10 2.46 80.0 15.0 Coverage1 1,200 0.0019 Load1
I‐1 Industrial Light Industry City of Kingman ‐ ‐ 4.57 2.46 80.0 11.3 Coverage1 900 0.0014 Load1
I‐2 Industrial Heavy Industry City of Kingman ‐ ‐ 6.10 2.46 80.0 15.0 Coverage1 1,200 0.0019 Load1
O Parks Recreational Open Space City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1
R‐1‐10 Residential Single‐Family 10,000 SF Lot Minimum City of Kingman 4.36 2.46 4.36 2.46 80.0 10.7 Coverage1 858 0.0013 Load1
R‐1‐10PDD Residential Single‐Family 10,000 SF Lot Minimum City of Kingman 4.36 2.46 4.36 2.46 80.0 10.7 Coverage1 858 0.0013 Load1
R‐1‐20 Residential Single‐Family 20,000 SF Lot Minimum City of Kingman 2.18 2.79 2.47 2.46 80.0 6.1 Coverage1 487 0.0008 Load1
R‐1‐40 Residential Single‐Family 40,000 SF Lot Minimum City of Kingman 1.09 3.00 1.33 2.46 80.0 3.3 Coverage1 262 0.0004 Load1
R‐1‐6 Residential Single‐Family 6,000 SF Lot Minimum City of Kingman 7.26 2.46 7.26 2.46 80.0 17.9 Coverage1 1,429 0.0022 Load1
R‐1‐6PDD Residential PDD, 6,000 SF Lot Minimum City of Kingman 7.26 2.10 6.20 2.46 80.0 15.2 Coverage1 1,220 0.0019 Load1
R‐1‐6‐PDD Residential PDD, 6,000 SF Lot Minimum City of Kingman 7.26 2.10 6.20 2.46 80.0 15.2 Coverage1 1,220 0.0019 Load1
R‐1‐8 Residential Single‐Family 8,000 SF Lot Minimum City of Kingman 5.45 2.40 5.32 2.46 80.0 13.1 Coverage1 1,046 0.0016 Load1
R‐2 Residential Multiple‐Family, Low Density City of Kingman 9.00 2.00 7.32 2.46 80.0 18.0 Coverage1 1,440 0.0022 Load1
R‐2‐PDD Residential PDD, Multiple‐Family City of Kingman 9.00 2.00 7.32 2.46 80.0 18.0 Coverage1 1,440 0.0022 Load1
R‐3 Residential Multiple‐Family, Medium Density City of Kingman 12.00 2.00 9.76 2.46 80.0 24.0 Coverage1 1,920 0.0030 Load1
R‐4 Residential Multiple‐Family, High Density City of Kingman 20.00 2.00 16.26 2.46 80.0 40.0 Coverage1 3,200 0.0050 Load1
R‐MH‐10 Residential Manufactured Home 10,000 SF Lot Minimum City of Kingman 4.36 2.46 4.36 2.46 80.0 10.7 Coverage1 858 0.0013 Load1
R‐MH‐20 Residential Manufactured Home 20,000 SF Lot Minimum City of Kingman 2.18 2.79 2.47 2.46 80.0 6.1 Coverage1 487 0.0008 Load1
R‐MH‐40 Residential Manufactured Home 40,000 SF Lot Minimum City of Kingman 1.09 3.00 1.33 2.46 80.0 3.3 Coverage1 262 0.0004 Load1
R‐MH‐6 Residential Manufactured Home 6,000 SF Lot Minimum City of Kingman 5.45 2.10 4.65 2.46 80.0 11.4 Coverage1 916 0.0014 Load1
R‐R Residential Rural Residential City of Kingman 0.30 3.00 0.37 2.46 80.0 0.9 Coverage1 72 0.0001 Load1

Notes
1. PDD = Planned Development District

2016 Flow Data ‐ Loading Table
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Usage Type Category Land Use Descriptions
H2OMap Input          

(Load Factor, CFS/AC)
H2OMap Output   

(Area, SF)
H2OMap Output   

(Area, AC)
H2OMap Output         

(Allocated Load1, CFS)
H2OMap Input             

(Load Factor, Capita/AC)
H2OMap Output                

(Allocated Coverage1, Capita)
Calculated 

ERUs
C‐1 Commercial Neighborhood Convenience 0.0009 756,829 17.37 0.0156 8.6 149 59
C‐2 Commercial Community Business 0.0009 2,786,706 63.97 0.0576 8.6 550 216
C‐2‐HMR Commercial Hualapai Mountain Road Design Overlay 0.0002 870,577 19.99 0.0040 1.4 28 15
C‐2PDD Commercial Community Business ‐ PDD 0.0009 43,915 1.01 0.0009 8.6 9 3
C‐2‐PDD Commercial Community Business ‐ PDD 0.0009 0 0.00 0.0000 8.6 0 0
C‐3 Commercial Service Business 0.0008 28,336,211 650.51 0.5204 7.1 4,619 1,953
C‐3‐PDD Commercial Service Business ‐ PDD 0.0008 311,897 7.16 0.0057 7.1 51 21
HMMC‐PDD Medical Hualapai Mountain Medical Center ‐ PDD 0.0019 703,152 16.14 0.0307 17.1 276 115
I‐1 Industrial Light Industry 0.0019 2,732,108 62.72 0.1192 17.1 1,073 447
I‐2 Industrial Heavy Industry 0.0019 0 0.00 0.0000 17.1 0 0
O Parks Recreational Open Space 0.0000 8,782,031 201.61 0.0000 0.0 0 0
R‐1‐10 Residential Single‐Family 10,000 SF Lot Minimum 0.0012 4,253,842 97.65 0.1172 10.7 1,045 440
R‐1‐10PDD Residential Single‐Family 10,000 SF Lot Minimum 0.0012 0 0.00 0.0000 10.7 0 0
R‐1‐20 Residential Single‐Family 20,000 SF Lot Minimum 0.0007 3,298,087 75.71 0.0530 6.1 462 199
R‐1‐40 Residential Single‐Family 40,000 SF Lot Minimum 0.0004 3,095,184 71.06 0.0284 3.3 234 107
R‐1‐6 Residential Single‐Family 6,000 SF Lot Minimum 0.0011 37,751,909 866.66 0.9533 10.5 9,100 3,578
R‐1‐6PDD Residential PDD, 6,000 SF Lot Minimum 0.0011 29,840 0.69 0.0008 10.5 7 3
R‐1‐6‐PDD Residential PDD, 6,000 SF Lot Minimum 0.0011 1,040,054 23.88 0.0263 10.5 251 99
R‐1‐8 Residential Single‐Family 8,000 SF Lot Minimum 0.0009 6,345,763 145.68 0.1311 8.4 1,224 492
R‐2 Residential Multiple‐Family, Low Density 0.0011 7,264,379 166.77 0.1834 10.5 1,751 689
R‐2‐PDD Residential PDD, Multiple‐Family 0.0011 1,973,505 45.31 0.0498 10.5 476 187
R‐3 Residential Multiple‐Family, Medium Density 0.0026 651,501 14.96 0.0389 24.0 359 146
R‐4 Residential Multiple‐Family, High Density 0.0043 208,011 4.78 0.0205 40.0 191 77
R‐MH‐10 Residential Manufactured Home 10,000 SF Lot Minim 0.0012 11,575 0.27 0.0003 10.7 3 1
R‐MH‐20 Residential Manufactured Home 20,000 SF Lot Minim 0.0007 2,079,389 47.74 0.0334 6.1 291 125
R‐MH‐40 Residential Manufactured Home 40,000 SF Lot Minim 0.0004 0 0.00 0.0000 3.3 0 0
R‐MH‐6 Residential Manufactured Home 6,000 SF Lot Minimu 0.0011 3,239,925 74.38 0.0818 10.5 781 307
R‐R Residential Rural Residential 0.0001 5,928,978 136.11 0.0136 0.9 122 51

Totals: 2.4860 23,051 9,331

2016 Flow Data ‐ Allocated Loads
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Usage Type Category Land Use Descriptions
H2OMap Input          

(Load Factor, CFS/AC)
H2OMap Output   

(Area, SF)
H2OMap Output   

(Area, AC)
H2OMap Output         

(Allocated Load1, CFS)
H2OMap Input             

(Load Factor, Capita/AC)
H2OMap Output                

(Allocated Coverage1, Capita)
Calculated 

ERUs
CC Commercial Community Commercial 0.0009 2,277,621 52.29 0.0471 8.6 450 177
IDR Residential Intermediate Density (9‐16 DU/AC) 0.0027 1,147,511 26.34 0.0711 25 659 267
LDR Residential Low Density (1‐2 DU/AC) 0.0005 139,800 3.21 0.0016 4.3 14 6
LI Industrial Light Industrial 0.0005 0 0.00 0.0000 4.3 0 0
MDR Residential Medium Density (3‐8 DU/AC) 0.0011 11,354,820 260.67 0.2867 9.8 2,555 1,076
MI Industrial Manufacturing Industrial 0.0005 19,162,550 439.91 0.2200 5 2,200 826
NC Commercial Neighborhood Commercial 0.0009 123,467 2.83 0.0026 8.6 24 10
Park Parks Parks / Open Space 0.0000 1,265,152 29.04 0.0000 0 0 0
Parks Parks Parks / Open Space 0.0000 0 0.00 0.0000 0 0 0
Public Public Public / Quasi‐Public 0.0011 11,214,455 257.45 0.2832 10 2,574 1,063
RDR Residential Rural Density (1 or less DU/AC) 0.0003 202,139 4.64 0.0014 3 14 5

Totals: 0.9136 8,489 3,429

2016 Flow Data ‐ Allocated Loads
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Usage Type Category Land Use Descriptions
H2OMap Input          

(Load Factor, CFS/AC)
H2OMap Output   

(Area, SF)
H2OMap Output   

(Area, AC)
H2OMap Output         

(Allocated Load1, CFS)
H2OMap Input             

(Load Factor, Capita/AC)
H2OMap Output                

(Allocated Coverage1, Capita)
Calculated 

ERUs
C‐1 Commercial Neighborhood Convenience 0.0009 28,311 0.65 0.0006 7.5 5 2
C‐2 Commercial Community Business 0.0012 4,593,620 105.46 0.1265 10.0 1,055 416
C‐2‐HMR Commercial Hualapai Mountain Road Design Overlay 0.0002 0 0.00 0.0000 1.3 0 0
C‐2PDD Commercial Community Business ‐ PDD 0.0009 0 0.00 0.0000 7.5 0 0
C‐2‐PDD Commercial Community Business ‐ PDD 0.0009 0 0.00 0.0000 7.5 0 0
C‐3 Commercial Service Business 0.0015 3,484,647 80.00 0.1200 12.5 1,000 394
C‐3‐PDD Commercial Service Business ‐ PDD 0.0015 0 0.00 0.0000 12.5 0 0
HMMC‐PDD Medical Hualapai Mountain Medical Center ‐ PDD 0.0019 0 0.00 0.0000 15.0 0 0
I‐1 Industrial Light Industry 0.0014 480,496 11.03 0.0154 11.3 125 51
I‐2 Industrial Heavy Industry 0.0019 0 0.00 0.0000 15.0 0 0
O Parks Recreational Open Space 0.0000 2,106,476 48.36 0.0000 0.0 0 0
R‐1‐10 Residential Single‐Family 10,000 SF Lot Minimum 0.0013 0 0.00 0.0000 10.7 0 0
R‐1‐10PDD Residential Single‐Family 10,000 SF Lot Minimum 0.0013 0 0.00 0.0000 10.7 0 0
R‐1‐20 Residential Single‐Family 20,000 SF Lot Minimum 0.0008 0 0.00 0.0000 6.1 0 0
R‐1‐40 Residential Single‐Family 40,000 SF Lot Minimum 0.0004 143,342 3.29 0.0013 3.3 11 4
R‐1‐6 Residential Single‐Family 6,000 SF Lot Minimum 0.0022 5,099,486 117.07 0.2575 17.9 2,096 846
R‐1‐6PDD Residential PDD, 6,000 SF Lot Minimum 0.0019 0 0.00 0.0000 15.2 0 0
R‐1‐6‐PDD Residential PDD, 6,000 SF Lot Minimum 0.0019 0 0.00 0.0000 15.2 0 0
R‐1‐8 Residential Single‐Family 8,000 SF Lot Minimum 0.0016 0 0.00 0.0000 13.1 0 0
R‐2 Residential Multiple‐Family, Low Density 0.0022 2,342,340 53.77 0.1183 18.0 968 389
R‐2‐PDD Residential PDD, Multiple‐Family 0.0022 0 0.00 0.0000 18.0 0 0
R‐3 Residential Multiple‐Family, Medium Density 0.0030 0 0.00 0.0000 24.0 0 0
R‐4 Residential Multiple‐Family, High Density 0.0050 0 0.00 0.0000 40.0 0 0
R‐MH‐10 Residential Manufactured Home 10,000 SF Lot Minim 0.0013 0 0.00 0.0000 10.7 0 0
R‐MH‐20 Residential Manufactured Home 20,000 SF Lot Minim 0.0008 0 0.00 0.0000 6.1 0 0
R‐MH‐40 Residential Manufactured Home 40,000 SF Lot Minim 0.0004 0 0.00 0.0000 3.3 0 0
R‐MH‐6 Residential Manufactured Home 6,000 SF Lot Minimu 0.0014 2,222,523 51.02 0.0714 11.4 582 235
R‐R Residential Rural Residential 0.0001 53,439 1.23 0.0001 0.9 1 0

Totals: 0.7113 5,841 2,336

2016 Flow Data ‐ Allocated Loads
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Mohave County Jail and KRMC
     in thousands of gallons 2014 2014 2014 2014 2014 2014 2015 2015 2015 2015 2015 2015 14-15

Name Service Address Customer Location Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total
Mohave County Jail 501 W. Highway 66 WA1112 40923 1210.00 1570.00 1145.00 1130.00 1207.00 881.00 1063.00 890.00 972.00 1175.00 1014.00 1137.00 13394.00
Mohave County Jail 501 W. Highway 66 IRR1112 40923 2.36 3.73 5.56 9.08 13.88 3.44 0.39 0.32 0.15 0.06 4.04 12.93 55.94

Mohave County Juvenile Detention 300 W. Andy Devine 44482 29463 34.00 35.00 33.00 28.00 31.00 25.00 22.00 24.00 26.00 24.00 23.00 24.00 329.00
KRMC (Main Hospital) 3269 Stockton Hill Rd 6418 7183 7.23 7.09 9.28 6.60 5.24 7.50 7.92 8.23 4.56 6.53 4.93 8.86 83.97
KRMC (Main Hospital) 3269 Stockton Hill Rd 6418 30501 2920.00 2715.00 3285.00 2335.00 1560.00 1785.00 2020.00 2240.00 2230.00 2510.00 2405.00 2580.00 28585.00
KRMC (Main Hospital) 3269 Stockton Hill Rd 6418 32419 58.10 55.30 86.70 73.60 40.40 27.50 28.80 26.60 23.90 29.80 26.30 36.70 513.70

KRMC (Secondary Hospital) 3801 Santa Rosa Dr WA6418 40739 722.75 627.44 667.30 459.27 327.10 257.57 194.19 237.27 250.24 342.28 414.28 506.35 5006.04
KRMC (Secondary Hospital) 3801 Santa Rosa Dr IRR6418 40739 119.50 131.60 133.30 111.10 104.30 111.10 104.30 111.10 225.30 193.70 198.20 210.70 1754.20

0
0.00

5073.94 5145.16 5365.14 4152.65 3288.92 3098.11 3440.6 3537.52 3732.15 4281.37 4089.75 4516.54 49721.85

2016 Flow Data ‐ Known Loads
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City of Kingman
Hilltop Sewage Treatment Facility Approved Connections (Updated 4/13/2015)

ENG08-020

CASCSE - Construction Authorization for Sewage Collection System Extension
DASCSE - Discharge Authorization
1) - Design Flow based on Current Table 1, Unit Design Flows (MGD) Page 1 of 7

City of Kingman Date Date Sewer Design
Project # Developments of CASCSE of DASCSE Connections  Flows 1) COMMENTS

01-W-S-ST-0045 Crestview Knolls Unit II, Tr 1970 11/1/2001 5/21/2002 28 0.00538 Residential Subdivision-28 Lots

02-W-S-0026 Chaparral Mesa Ph II, Tr 3042 C 8/13/2002 Not in File 40 0.00768 Residential Subdivision-40 Lots

02-W-S-0027 Chaparral Mesa Ph II, Tr 3042 D 7/9/2002 Not in File 40 0.00768 Residential Subdivision-40 Lots

02-W-S-0029 Neal One Tr 3048 B 6/4/2002 1/28/2003 40 0.00768 Residential Subdivision-40 Lots

02-W-S-ST-0038 Fripps Ranch Tr 1964 B 5/20/2002 6/10/20003 41 0.00787 Residential Subdivision-41 Lots

02-W-S-ST-0039 Walleck Ranch Tr 1961 D 3/21/2002 Not in File 52 0.00998 Residential Subdivision-52 Lots

02-W-S-0046 College Trails Tr 3066 7/30/2002 7/30/2003 33 0.00634 Residential Subdivision-33 Lots

02-W-S-0070 Neal One Tr 3048 C 10/10/2002 7/27/2006 41 0.00787 Residential Subdivision-41 Lots

03-W-S-ST-0010 Shalimar Plaza Tr 1962 A 3/6/2003 10/2/2003 7 0.031 Commercial Subdivision/Completed

03-W-S-ST-0026 Mission Hills Tr 1978 A 8/11/2003 5/24/2004 1 0.0181 Commercial Subdivision/Completed

03-W-S-ST-0042 Arroyo Vista Tr 1977 5/13/2003 12/7/2005 37 0.0071 Residential Subdivision-37 Lots

03-W-S-ST-0057 Kingman Air Rail Manor BLK 55-60* 2/5/2004 5/19/2005 80 0.01536 *Sewer Line Extension, Existing Subdivision

04-W-S-ST-0006 Shangri-la Est. III, Ph II, Tr 1971 C * Not in File 2/18/2005 30 0.00576 *Sewer Line Extension, Existing Subdivision

04-W-S-ST-0009 Chaparral Mesa Ph II, Tr 3042 F 2/18/2004 Not in File 120 0.02304 Residential Subdivision-120 Lots

04-W-S-ST-0011 Legacy at Walleck Ranch Tr 1965 B Not in File Not in File 39 0.00749 Residential Subdivision-39 Lots

04-W-S-ST-0014 Fripps Ranch Tr 1964 C 6/14/2004 2/4/2005 35 0.00672 Residential Subdivision-35 Lots

04-W-S-ST-0018 Mountain View Estates Tr 1960 10/3/2005 2/27/2007 85 0.01632 Residential Subdivision-85 Lots

04-W-S-ST-0019 Legacy at Walleck Ranch Tr 1965 C 6/14/2004 2/4/2005 43 0.00826 Residential Subdivision-43 Lots

04-W-S-ST-0020 Mission Estates Tr 1982 4/12/2004 3/29/2005 41 0.00787 Residential Subdivision-41 Lots

04-W-S-ST-0021 Walleck Ranch Tr 1961 E 4/14/2004 12/14/2004 52 0.00979 Residential Subdivision-52 Lots

04-W-S-ST-0024 Hualapai Shadows PH 1 6/14/2004 7/27/2006 40 0.00768 Residential Subdivision-40 Lots

04-W-S-ST-0025 Diamonback Ridge 1974 6/25/2002 11/24/2004 10 0.00192 Residential Subdivision-10 Lots

04-W-S-ST-0030 Granite Bluffs 1979 1/19/2005 4/18/2005 38 0.0073 Residential Subdivision-38 Lots

04-W-S-ST-0034 The Ranch at Long Mountain 5/28/2004 9/20/2005 0 * 0 * * Extension of Trunk Line, no connections

04-W-S-ST-0038 Neal One Tr 3048 D 1/13/2004 2/05/200 28 0.00538 Residential Subdivision-28 Lots

04-W-S-ST-0053 Kino Ranch Ph 1, Tr 1983 A 8/26/2004 2/8/2007 27 0.00518 Residential Subdivision-27 Lots

04-W-S-ST-0061 Rancho Santa Fe IV Tr 1953 F 2/1/2005 12/1/2005 47 0.00902 Residential Subdivision-47 Lots

04-W-S-ST-0065 Shalimar Plaza Tr 1962 A* * See 03-W-S-ST-0010



City of Kingman
Hilltop Sewage Treatment Facility Approved Connections (Updated 4/13/2015)

ENG08-020

CASCSE - Construction Authorization for Sewage Collection System Extension
DASCSE - Discharge Authorization
1) - Design Flow based on Current Table 1, Unit Design Flows (MGD) Page 2 of 7

City of Kingman Date Date Sewer Design
Project # Developments of CASCSE of DASCSE Connections  Flows 1) COMMENTS

04-W-S-0069 Kingman Air Rail Manor Blk 70, 76-79* 1/4/2005 6/26/2006 100 0.0192 *Sewer Line Extension, Existing Subdivision

04-W-S-ST-0075 Neal One Tr 3048 E 10/19/2004 12/19/2005 33 0.00634 Residential Subdivision-33 Lots

04-W-S-ST-0076 Chaparral Mesa II, Tr 3042 G 12/29/2004 3/8/2006 80 0.01536 Residential Subdivision-80 Lots

04-W-S-ST-0085 The Ranch at Long MountainTr 3814A 12/13/2004 11/18/2005 68 0.01306 Residential Subdivision-68 Lots

04-W-S-ST-0097 Kingman Crossing Tr 1993 A 1/27/2005 7/25/2006 116 0.0223 Residential Subdivision-116 Lots

05-W-S-ST-0002 Mission Hills II, Tr 1992 1/5/2005 1/20/2006 15 0.08 Commercial Subdivision/Completed

05-W-S-ST-0003 Vista Bella, Tr 3039, Unit 1, Ph I * 2/7/2005 12/20/2005 48 0.00922 *Sewer Line Extension, Existing Subdivision

05-W-S-ST-0004 Chaparral Mesa Ph II, Tr 3042 H 1/17/2005 10/26/2006 80 0.01536 Residential Subdivision-80 Lots

05-W-S-ST-0008 Walleck Ranch Tr 1961 F 3/1/2005 10/19/2005 34 0.00653 Residential Subdivision-34 Lots

05-W-S-0010 Airway Plaza Tr 1984 6/28/2005 2/23/2006 8 0.023 Commercial Subdivision/Completed

05-W-S-ST-0011 Neal One  Tr 3048 F * * * * * *See 06-W-S-ST-0013

05-W-S-ST-0012 Neal One Tr 3048 F * * * * *See 06-W-S-ST-0013

05-W-S-ST-0017 Rancho Santa Fe IV Tr 1953 G 4/5/05 (ext 4/3/2007) Expired* 52 0.00998 * Approval Expired

05-W-S-ST-0020 La Costa Townhomes 11/17/2005 12/18/2006 134 0.02572 Condo-134 Units

05-W-S-ST-0023 The Ranch at Long MountainTr 3814B 3/31/2005 8/17/2006 83 0.01632 Residential Subdivision-83 Lots

05-W-S-ST-0025 Granite Bluff Unit II, Tr 1995 9/31/05 Expired* 97 0.01862 * Approval Expired

05-W-S-ST-0032 Cerbat Vista Tr 3067 A 5/26/2005 1/17/2006 57 0.01094 Residential Subdivision-57 Lots

05-W-S-ST-0033 Shangri-La Estates III, Tr 1971 C 8/31/2005 8/8/2006 64 0.01229 Residential Subdivision-64 Lots

05-W-S-ST-0034 Country Club Canyon Est. Tr 1933 B 7/20/2005 12/1/2006 28 0.00538 Residential Subdivision-28 Lots

05-W-S-ST-0035 Rancho Santa Fe IV Tr 1953 H 6/8/2005 (ext 4/3/2007) Expired* 47 0.00902 * Approval Expired

05-W-S-ST-0037 Rancho Santa Fe IV Tr 1953 I 10/13/2005 (ext 4/3/2007) Expired* 54 0.01037 * Approval Expired

05-W-S-ST-0039 Castlerock Village Tr 1990, Phase I 4/22/2005 3/27/2006 87 0.0167 Residential Subdivision-87 Lots

05-W-S-ST-0042 Legacy at Walleck Ranch Tr 1965 D 9/9/2005 9/26/2006 35 0.00672 Residential Subdivision-35 Lots

05-W-S-ST-0043 Walleck Ranch Tr 1961 G 8/11/2005 4/3/2006 36 0.00691 Residential Subdivision-36 Lots

05-W-S-ST-0056 Eagleview Subdivision 12/6/2005 5/2/2007 0 * 0 * * Extension of Trunk Line, no connections

05-W-S-ST-0061 Southern Vista II Tr 1999 9/8/2005 10/17/2006 97 0.01862 Residential Subdivision-97 Lots

05-W-S-ST-0062 Prairie Heights Estates, Tr 3068 A 11/2/2005 3/8/2007 201 0.03859 Residential Subdivision-201 Lots

05-W-S-ST-0074 Sycamore Village Tr 1955 9/18/2006 Expired* 69 0.01325 * Under Construction-(Idle)
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City of Kingman
Hilltop Sewage Treatment Facility Approved Connections (Updated 4/13/2015)

ENG08-020

CASCSE - Construction Authorization for Sewage Collection System Extension
DASCSE - Discharge Authorization
1) - Design Flow based on Current Table 1, Unit Design Flows (MGD) Page 3 of 7

City of Kingman Date Date Sewer Design
Project # Developments of CASCSE of DASCSE Connections  Flows 1) COMMENTS

05-W-S-ST-0080 Southern Vista III Tr 6002 11/17/2005 1/30/2007 65 0.01248 Residential Subdivision-65 Lots

05-W-S-ST-0083 Nevada Street Estates Tr 6009 * 2/16/2006 11/1/2006 9 0.001728 *Resubdivision of a portion an existing sub.

05-W-S-ST-0088 Canyon Bluffs Estates Tr 6001 10/25/2005 Expired* 97 0.01862 * Approval Expired

05-W-S-ST-0089 Canyon Bluffs Estates II,  Tr 6005 4/4/2006 2/25/2008 57 0.01094 Residential Subdivision-57 Lots

05-W-S-ST-0092 Eagleview Estates Tr 1997 A 2/17/2006 3/11/2008 46 0.00883 Residential Subdivision-46 Lots

05-W-S-ST-0094 Cimarron at Walleck Ranch Tr 6003 03/07/2006 (ext 3/2/2007) Expired* 79 0.01517 * Approval Expired

05-W-S-ST-0095 Hualapai Shadows Tr 1981 B 3/23/2006 7/17/2007 127 0.02438 Residential Subdivision-127 Lots

05-W-S-ST-0099 Walleck Ranch Tr 1961 H 3/8/2006 10/22/2010 42 0.00806 Residential Subdivision-42 Lots

05-W-S-ST-0107 Serena Grace Meadows Tr 6006 * 2/14/2006 (ext 4/4/2007) Expired* 40 0.00768 * Approval Expired/ Resubdivision

05-W-S-ST-0109 Walleck Ranch Tr 1961 I 3/08/2006 (ext 4/14/2007) Expired* 37 0.007104 * Approval Expired

05-W-S-ST-0110 Housing America Est. Tr 6011 * * * * * See 06-W-S-ST-0009

05-W-S-ST-0111 Cheyenne Meadows Tr 3070 A 7/27/2006 12/31/2007 237 0.0455 Residential Subdivision-237 Lots

05-W-S-ST-0112 Ranch at Long Mountain Tr 3814 C 12/6/2006(ext 4/11/2007) 10/3/2007 107 0.02054 *Subdivision-107 Lots

06-W-S-ST-0007 Granite Bluffs III, Tr 1996 A 6/29/2006 (ext 3/6/2007) Expired* 27 0.00518 * Approval Expired

06-W-S-ST-0009 Housing America Estates Tr 6011 * 4/18/2006 11/20/2006 20 0.00384 *Resubdivision of a portion an existing sub.

06-W-S-ST-0010 Walleck Ranch Tr. 1961J 3/6/2006 (ext 4/11/2007) Expired* 61 0.01171 * Approval Expired

06-W-S-ST-0011 Walleck Ranch Tr. 1961 K 3/6/2006 (ext 4/11/2007) Expired* 55 0.01056 * Approval Expired

06-W-S-ST-0013 Cedar Creek Estates Tr 3069 A * 2/14/2005 7/5/2006 78 0.01498 *Formerly Neal One 3048F (05WSST0011)

06-W-S-ST-0015 Prairie Heights Tr 3068 B 4/17/2006 Expired* 215 0.04128 * Under Construction (Idle)

06-W-S-ST-0017 Morrow Acres III, Tr 6008 5/4/2006 1/18/2007 19 0.00365 Residential Subdivision-19 Lots

06-W-S-ST-0020 Eagleview Estates Tr 1997 B 5/18/2006 Expired* 88 0.0169 * Approval Expired

06-W-S-ST-0023 Commerce Dr. & Columbus Rd, KAA 7/18/2006 11/9/2006 0* 0* 0** Extension of Trunk Line, no connections

06-W-S-ST-0026 Green Acres Tr 6017 Expired* Expired* 32 0* * Idle, under review/Resubdivision/Expired

06-W-S-ST-0027 Cerbat Vista Tr 3067B 5/17/2006 (amnd 6/9/06) Expired* 55 0* * Approval Expired (See ENG14-0117)

06-W-S-ST-0028 Cedar Creek Estates Tr 3069 B * 4/21/2006 Expired* 37 0.0071 * Was(05WSST0012)/Approval Expired

06-W-S-ST-0039 Mountainview Estates III, Tr 6015 3/3/2008 Expired* 7 0.00134 *S/L for(06WSST0068)do 1st/Approval Expired

06-W-S-ST-0048 Kingman Crossing Tr 1993 B 2/6/2007 Expired* 89 0.01709 * Under Construction (Idle)/Approval Expired

06-W-S-ST-0060 Vista Bella, Tr 3039, Unit 1, Ph II 11/3/2006 3/6/2008 57 0.01094  Residential Subdivision-57 Lots
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City of Kingman
Hilltop Sewage Treatment Facility Approved Connections (Updated 4/13/2015)

ENG08-020

CASCSE - Construction Authorization for Sewage Collection System Extension
DASCSE - Discharge Authorization
1) - Design Flow based on Current Table 1, Unit Design Flows (MGD) Page 4 of 7

City of Kingman Date Date Sewer Design
Project # Developments of CASCSE of DASCSE Connections  Flows 1) COMMENTS

06-W-S-ST-0067 Southern Vista IV, Tr 6023 A 10/19/2006 Expired* 14 0.00269 * Approval Expired

06-W-S-ST-0068 Mountainview Estates II, Tr 6012 2/26/2007 Expired* 49 0.00941 * Approval Expired

06-W-S-ST-0071 Kino Ranch, Tr 1983 B * * 29 0.00557 * Under Review-On Hold/Expired

06-W-S-ST-0075 Windsor Estates Tr 6030 11/2/2006 Expired* 8 0.00154 * Approval Expired

06-W-S-ST-0080 Southern Vista IV, Tr 6023 C 2/6/2007 Expired* 154 0.02957 * Approval Expired

06-W-S-ST-0086 Pacific Estates Tr 6031 1/24/2006 (ext 1/4/2008) Expired* 10 0.00192 * Approval Expired

06-W-S-ST-0088 Southern Vista IV, Tr 6023 B 2/15/2007 Expired* 124 0.02381 * Approval Expired

ENG07-010 The Ranch at Long MountainTr 3814E 3/6/2007 Expired* 101 0.0202 *Resubmit as new project due to lot changes

ENG07-015 Mission Hills Tr 1978 B * 3/27/2007 Expired* 2 0.005 *Commercial/ Construction has not started

ENG07-023 Sundance Canyon, Tract 6026 * Expired* 99 0.019 * Under Review-On Hold

ENG07-033 Campbell Estates, Phase 2 * 3/2/2007 * 18 0.00346 * Under Construction/Resubdivision(Idle)

ENG07-038 Statesboro Subdivision * * * 0* *At sketch plan stage

ENG07-039 Collier Office Building 5/7/2007 10/12/2007 Office/5 Employ. 0.0001 Office Building/Completed

ENG07-045 Housing America Estates II Tr 6036* 5/7/2007 8/18/2008 13 0.0025 Resubdivision of existing lots

ENG07-054 Western-Airway Retail Center* - - - - 0.00534 *Commercial Subdivision

ENG07-057 Gorder Building * - - - 0.00837 *Commercial Bld/ Construction has not started

ENG07-059 Casablanca Condominiums 8/22/2007 9/11/2008 160 0.03072 Completed

ENG07-068 Tivoli Heights Apartments 1/7/2008 9/8/2008 96 0.01843 Completed

ENG07-071 Shalimar Plaza, Tr 1962 B* 6/24/2010 * 2 0.00887 *Commercial Subdivision/Plans Approved

ENG07-072 Springhills Suite Hotel Sewer Service Connection Only - 74 rooms 0.00888 Commercial Site/Completed

ENG07-074 Stockton Airway Center, Tr 6007 10/26/2007 11/16/2009 11 0.03982 Commercial Subdivision/Completed

ENG07-110 Vision Landscaping Office Sewer Service Connection Only - Office/10 Employ. 0.0002 Commercial Site/Completed

ENG08-002 La Quinta Inn Sewer Service Connection Only - - - Commercial Site/Plans App/Part of ENG07-071

ENG08-018 Shangri La Estates III, Tr 1971 D 4/16/2008 12/4/2008 32 0.04522 Residential Subdivision-32 Lots

ENG08-012 KAA/BAA Improvement District 5/2/2008 4/16/2010 390 0.0749 Approved by ADEQ, File#20080231

ENG08-013 Peacock Marching World, Olympic Dr 10/6/2008 3/2/2009 Office/12 Employ. 0.00024 Commercial Site/Completed/COK Airport

ENG08-037 LIKE Kingman, LLC Sewer Service Connection Only - Warehouse/32Emp 0.00064 Commercial Site/Completed

ENG08-038 Lawson Warehouse * Sewer Service Connection Only - - - *Commercial Site -At Prelim Design

ghenry
Highlight

ghenry
Highlight

ghenry
Highlight

ghenry
Highlight

ghenry
Highlight

ghenry
Highlight



City of Kingman
Hilltop Sewage Treatment Facility Approved Connections (Updated 4/13/2015)

ENG08-020

CASCSE - Construction Authorization for Sewage Collection System Extension
DASCSE - Discharge Authorization
1) - Design Flow based on Current Table 1, Unit Design Flows (MGD) Page 5 of 7

City of Kingman Date Date Sewer Design
Project # Developments of CASCSE of DASCSE Connections  Flows 1) COMMENTS

ENG08-046 Microtel Inn* - - - - *Commercial Site -At Prelim Design

ENG08-050 Paracha Medical Building, Bld B Sewer Service Connection Only - - Office/10 Employ. 0.0002 Commercial Site/Completed

ENG08-057 Santa Rosa Sewer Line Extension Extension for Proj ENG08-064 - - 0* * Extension of Trunk Line, no connections

ENG08-064 Hualapai Mtn Medical Center - - Hospital/105 Beds 0.02625 Hospital Site/Completed

ENG08-069 HAshley Furniture, Stockton Hill Rdr Sewer Service Connection Only - Store/40500SF/10 0.00425 Commercail Site/Completed

ENG08-070 Grace Neal Prkway S/L Extension Under Design, M.E.A.I. - - 0* * Extension of Trunk Line, no connections

ENG08-078 Advance Management Office* Sewer Service Connection Only - Office/8 Employ. 0.00016 *Commercail Site-Plans Approved

ENG08-084 Mohave Channel S/L Extension Under Design, City - - 0* * Extension of Trunk Line, no connections

ENG08-086 Jackson Street S/L Extension - - - 0* * Extension of Trunk Line, no connections

ENG08-087 Lucille Ally S/L Extension 10/31/2008 3/20/2009 4 0.0008 Completed, 4 Residentail Connections

ENG08-088 Mohave County Dev. Svs., Kino Ave 3/4/2009 4/15/2010 Office/80 Employ. 0.0016 County Office/Completed

ENG08-092 Kingman Commercial Cntr, Beverly Need Review Fees - Store/72500SF/45 0.00815 Commercail Site-Plans Approved

ENG08-097 Walgreens, SHR&Andy Devine Sewer Service Connection Only - Store/16579SF/8 0.00182 Commercail Site/Completed

ENG08-099 KUSD Middle School, Prospector St Sewer Service Connection Only - * 0.0445 *School-1000 elem/1000High/75 staff/Completed

ENG08-100 Roosevelt Estates, Tr 3076 7/24/2009 * 151 0.02899 *Residential Subdivision/151 Lots/Plans Approve

ENG08-102 CVS Pharmacy, SHR&Airway Avenue Sewer Service Connection Only - Store/131880SF/8 0.001479 Commercail Site/Completed

ENG08-107 KUSD Central Kitchen, Rutherford St Sewer Service Connection Only - * ` 0.02366 *Cafeteria-3000meals/waste/disposal/Completed

ENG09-019 KRMC Hospice Center, Airway Av Sewer Service Connection Only - Hospital/12 Beds 0.003 Hospital Site/Completed

ENG09-025 Bank St S/L Ext, Beverly to Airway 1/13/2010 8/31/2010 16 0.088 Sewer Line Extension, completed

ENG09-030 Bokhari Medical Office, Airway Sewer Service Connection Only - * 0.00145 58 Fixture Unit/Medical Bld/Completed

ENG09-039 KRMC Western Medical Plaza Need Review Fees * * 0.01065 *426 Fixture Unit/Medical Bld/Plans Approved

ENG09-044 KUSD Elementary, Prospector St Sewer Service Connection Only - * * Design flows included in ENG08-099 Project

ENG09-051 Allied Health Center, Detroit Av 4/15/2010 5/25/2010 * 0.00438 *School Site/146 Staff-Students/Completed

ENG09-055 Southwest Alarm, Kingman Av 8/2/2010 8/11/2010 Office/9 Employ. 0.00018 Commercial Site/Completed

ENG10-003 Lee Williams HS 4/30/2010 1/5/2011 * 0.0353 *High School/1200student/85staff/completed

ENG10-010 I ISCO Industries, Flightline Dr. 8/19/2010 12/8/2010 Office/15 Employ. 0.0003 Commercial Site/Completed

ENG10-019 Kingman Transit Center Sewer Service Connection Only - Office/10 Employ. 0.0002 Office Building/Completed

ENG10-036 KRMC Mountain Shadow Office Sewer Service Connection Only - Office/45 Employ. 0.0009 Office Building/Completed
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City of Kingman
Hilltop Sewage Treatment Facility Approved Connections (Updated 4/13/2015)

ENG08-020

CASCSE - Construction Authorization for Sewage Collection System Extension
DASCSE - Discharge Authorization
1) - Design Flow based on Current Table 1, Unit Design Flows (MGD) Page 6 of 7

City of Kingman Date Date Sewer Design
Project # Developments of CASCSE of DASCSE Connections  Flows 1) COMMENTS

ENG11-004 Long Mountain Business Park,Tr 3834 7/18/2011 1/30/2012 0.019 Commercial Site/Completed

ENG11-022 Ledcor Facility Sewer Service Connection Only - - 0* *Business is closed and no longer discharging

ENG11-023 Mohave County Public Works Bld. Sewer Service Connection Only - - Office/250 Emplot 0.005 Office Building/Completed

ENG11-024 Dollar General, Horizon & Hwy 66 Sewer Service Connection Only - * 0.00112 *Store 10 Employ/9,200 SF w/Bathroom

BLD11-0166 Carl's Jr., Stockton Hill Road Sewer Service Connection Only - * 0.0075 *Restaur/25Employ/500meals/500Cust-Toilet

ENG12-021 Southern Avenue, Jackson-Monroe - - * * *Under Design by C.O.K. (Need to go to ADEQ)

ENG12-022 Beverly Sewer Line,5th to Fairfax 11/14/2013 3/31/2014 52 Connections* 0.00998 *52 total connections

BLD12-0134 Desert Thunder Motorsport Sewer Service Connection Only - * 0.00055 *Store, 3500 SF/10 employee

BLD12-0136 Memory Care Facility Sewer Service Connection Only - * 0.01075 Nursing Home/86 Rooms/single occupancy

BLD12-0180 Redevelopment of Frontier Site Sewer Service Connection Only - * 0.01035 *Shopping Center/103460SF

BLD12-0184 Maverik Sewer Service Connection Only - * 0.00306 *Store-4600sf/Gas-4 bays/5 employ

BLD12-0396 Discount Tire Sewer Service Connection Only - * 0.00515 *Store-9900sf/8 employee/2  Public Bathroom

ENG13-010 VA Community Based Clinic Sewer Service Connection Only - * 0.0021 *Office 35 employees/7 public restrooms

BLD13-0104 Journey Church, Bank Street Sewer Service Connection Only - * 0.00309 *Church, no kitchen/617 max attendance

BLD13-0171 St. Mary's Church Sewer Service Connection Only - * 0.00329 *Church, no kitchen/657 max attendance

ENG13-019 Ashfork Sewer Line 11/27/2013 3/12/2014 8 Connections* 0.00224 *8 total connections

ENG13-025 Warehouse, Nevada Street n. Airway 1/7/2014 7/15/2014 Indust/6 Employ. 0.0002 Industrial Warehouse, 6 employees, completed

ENG13-056 CU Smile Dentist, Mohave Drive Sewer Service Connection Only - 2 Chairs 0.001 Dentist Office, 2 Chairs, completed

ENG14-018 Helen's Place, Sunrise Avenue 1/26/2015 2/25/2015 Offic/5 Employ. 0.0001 Office Building, 5 employees, completed

ENG14-033 Southern Circle Subdivision, 1968 - - 6 0.0012 Residential Subdivision/6 Lots/Under Review

ENG14-044 Pinal Street Sewer Line 9/9/2014 - 4 0.00077 Residental area/4 lot to connect/Under Construct

ENG14-048 Legacy at Walleck Ranch, 1965E - - 51 0.0098 Residential Subdivision/51 Lots/Under Review

ENG14-068 Cypress Street and Airfield Street 9/9/2014 - 14 0.0027 Residential area/14 lot connect/Under Construct

ENG14-088 Southern Avenue, East Adams - - - 0* * Under Design by C.O.K. (Need to go to ADEQ)

ENG14-090 Lovin Ave., Washington to Eastern - - - 0* * Under Design by C.O.K. (Need to go to ADEQ)

ENG14-091 Colorada Ave., Adams to Eastern - - - 0* * Under Design by C.O.K. (Need to go to ADEQ)

ENG14-092 Valentine Ave., Fairgnd to Chloride - - - 0* * Under Design by C.O.K. (Need to go to ADEQ)

ENG14-093 John L St., CastleRk to Jimmie - - - 0* * Under Design by C.O.K. (Need to go to ADEQ)



City of Kingman
Hilltop Sewage Treatment Facility Approved Connections (Updated 4/13/2015)

ENG08-020

CASCSE - Construction Authorization for Sewage Collection System Extension
DASCSE - Discharge Authorization
1) - Design Flow based on Current Table 1, Unit Design Flows (MGD) Page 7 of 7

City of Kingman Date Date Sewer Design
Project # Developments of CASCSE of DASCSE Connections  Flows 1) COMMENTS

ENG14-098 Jerome Ave., Airfield to Pacific - - - 0* * Under Design by C.O.K. (Need to go to ADEQ)

ENG14-099 Prescott Ave., Airfield to Pacifi - - - 0* * Under Design by C.O.K. (Need to go to ADEQ)

ENG14-117 Cerbat Vista Tr 3067B 3/18/2015 - 55 0.01056 Residential Subdivision/55 lots/Under Construct

2.40 person per household (City of Kingman Trunk Sewer Master Plan, Burgess & Niple, May 2003) -------------
Total Base Design Flow (from current Table 1, Unit Design Flows) MGD = 1.771301

Operational Flow (maximum monthly average flow in last 12 month) = 1.757 MGD
Influent to Hilltop Sewage Treatment Facility (12 month average, ending Oct 2001) = 1.312 MGD
Influent to Hilltop Sewage Treatment Facility (11 month average, ending October 2014) = 1.595 MGD

File:     S:\Jobs\2008 Jobs\ENG08-020 Hilltop Commitment List\HilltopSewageCapacity4-13-15



Hach Flow Monitoring
Flow Monitoring MH ID Pipe Diameter Wet Max Flow (cfs) Dry Max Flow (cfs) Average Flow (cfs) Total/Peak Flow (cfs) Coverage/Average Flow (cfs) Coverage (population)  Peak (cfs)  Avg (cfs)

Site 1 51 18" 2.99 0.23 0.11 4.2525 2.4575 22248.4502 4.02 2.35
Site 2 248 15" 1.29 0.95 0.57 2.9465 1.6415 15143.0179 1.99 1.07
Site 3 170 24" 4.48 3.32 2.14 2.896 1.6105 14837.6228 ‐0.42 ‐0.53
Site 4 143 15" 0.54 0.51 0.31 1.0094 0.507 4750.427 0.50 0.20
Site 5 686 8" 0.44 0.37 0.22 1.1772 0.6002 5480.7071 0.81 0.38
Site 6 524 15" N/A 1.78 1.03 1.8067 0.9652 8768.3218 0.02 ‐0.06

Hilltop WWTP 55 18" & 30" 7.49 4.50 2.42 11.8045 7.0491 64568.9953 7.31 4.63
Site 7 22 8" N/A 0.16 0.01 0.2714 0.1147 1060.8794 0.11 0.10
Site 8 100 8" 0.46 0.45 0.27 0.3951 0.1754 1654.7028 ‐0.06 ‐0.09
Site 9 135 8" N/A 0.19 0.08 0.2842 0.1205 1095.0471 0.10 0.04

Downtown WWTP 44 8" 2.27 1.57 0.40 1.2155 0.6231 5760.4375 ‐0.36 0.22

Hach Flow Monitoring
Flow Monitoring MH ID Pipe Diameter Wet Max Flow (cfs) Dry Max Flow (cfs) Average Flow (cfs) Total/Peak Flow (cfs) Coverage/Average Flow (cfs) Coverage (population)  Peak (cfs)  Avg (cfs)

Site 1 51 18" 2.99 0.23 0.11 0.4759 0.2194 2194.1119 0.25 0.11
Site 2 248 15" 1.29 0.95 0.57 1.1578 0.5895 5405.923 0.20 0.02
Site 3 170 24" 4.48 3.32 2.14 3.7288 2.1355 19705.5497 0.41 0.00
Site 4 143 15" 0.54 0.51 0.31 0.6193 0.292 2685.7428 0.11 ‐0.02
Site 5 686 8" 0.44 0.37 0.22 0.4639 0.2117 1984.7002 0.10 ‐0.01
Site 6 524 15" N/A 1.78 1.03 1.4554 0.762 7121.423 ‐0.33 ‐0.27

Hilltop WWTP 55 18" & 30" 7.49 4.50 2.42 6.0362 3.5174 32485.9456 1.54 1.10
Site 7 22 8" N/A 0.16 0.01 0.0377 0.0104 85.4199 ‐0.12 0.00
Site 8 100 8" 0.46 0.45 0.27 0.4644 0.207 1705.5038 0.01 ‐0.06
Site 9 135 8" N/A 0.19 0.08 0.2688 0.1102 898.5453 0.08 0.03

Downtown WWTP 44 8" 2.27 1.57 0.40 1.4851 0.7682 6301.7777 ‐0.09 0.37

Calibration Table

H2OMap Sewer Model (Calibrated) Analysis

AnalysisH2OMap Sewer Model (Initial)

(Initial & Final)F
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APPENDIX F  
Future Flow Table: 

Loading Table, Allocated Loads 
& Known Loads 

 
  



Usage Type Category Land Use Descriptions Source of Data  
Density      

(Units/AC)
People   
Per Unit

ERU Density   
(Units/AC)

People 
Per ERU

Daily Flows 
(GCD)

Coverage Load 
(Capita/AC)

Coverage 
Field

Unit Load  
(GPD/AC)

Load Factor  
(CFS/AC)

Load Field

CC Commercial Community Commercial City of Kingman ‐ ‐ 3.05 2.46 80.0 7.5 Coverage1 600 0.0009 Load1
CC‐LI Varies Combination City of Kingman ‐ ‐ 3.81 ‐ ‐ 9.4 Coverage1 ‐ 0.0012 Load1
CC‐RC‐HSC‐LI Varies Combination City of Kingman ‐ ‐ ‐ ‐ ‐ 9.1 Coverage1 ‐ 0.0011 Load1
HDR Residential High Density Residential (17‐28 DU/AC) City of Kingman 22.50 1.90 17.38 2.46 80.0 42.8 Coverage1 3,420 0.0053 Load1
HSC Commercial Highway Service Commercial City of Kingman ‐ ‐ 4.07 2.46 80.0 10.0 Coverage1 800 0.0012 Load1
IDR Residential Intermediate Density (9‐16 DU/AC) City of Kingman 12.50 2.00 10.16 2.46 80.0 25.0 Coverage1 2,000 0.0031 Load1
LDR Residential Low Density (1‐2 DU/AC) City of Kingman 1.50 2.85 1.74 2.46 80.0 4.3 Coverage1 342 0.0005 Load1
LDR/RDR Residential Combination City of Kingman ‐ ‐ ‐ ‐ ‐ 3.6 Coverage1 ‐ 0.0005 Load1
LI Industrial Light Industrial City of Kingman ‐ ‐ 4.57 2.46 80.0 11.3 Coverage1 900 0.0014 Load1
MDR Residential Medium Density (3‐8 DU/AC) City of Kingman 5.50 2.40 5.37 2.46 80.0 13.2 Coverage1 1,056 0.0016 Load1
MDR‐PUBLIC‐LI Varies Combination City of Kingman ‐ ‐ ‐ ‐ 11.1 Coverage1 ‐ 0.0014 Load1
MI Industrial Manufacturing Industrial City of Kingman ‐ ‐ 6.10 2.46 80.0 15.0 Coverage1 1,200 0.0019 Load1
NC Commercial Neighborhood Commercial City of Kingman ‐ ‐ 3.05 2.46 80.0 7.5 Coverage1 600 0.0009 Load1
Parks Parks Parks / Open Space City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1
Public Public Public / Quasi‐Public City of Kingman ‐ ‐ 3.56 2.46 80.0 8.8 Coverage1 700 0.0011 Load1
RC Commercial Regional Commercial City of Kingman ‐ ‐ 3.05 2.46 80.0 7.5 Coverage1 600 0.0009 Load1
RDR Residential Rural Density (1 or less DU/AC) City of Kingman 1.00 3.00 1.22 2.46 80.0 3.0 Coverage1 240 0.0004 Load1

Notes
1. PDD = Planned Development District

2030 General Plan ‐ City Limits ‐ Loading Table

F

O
U N D E D   18 8 2

C
IT

Y  O F  K I N G M
A

N

(Future Model)



Usage Type Category Land Use Descriptions Source of Data  
Density      

(Units/AC)
People   
Per Unit

ERU Density   
(Units/AC)

People 
Per ERU

Daily Flows 
(GCD)

Coverage Load 
(Capita/AC)

Coverage 
Field

Unit Load  
(GPD/AC)

Load Factor  
(CFS/AC)

Load Field

CC Commercial Community Commercial City of Kingman ‐ ‐ 3.05 2.46 80.0 7.5 Coverage1 600 0.0009 Load1
IDR Residential Intermediate Density (9‐16 DU/AC) City of Kingman 12.50 2.00 10.16 2.46 80.0 25.0 Coverage1 2,000 0.0031 Load1
LDR Residential Low Density (1‐2 DU/AC) City of Kingman 1.50 2.85 1.74 2.46 80.0 4.3 Coverage1 342 0.0005 Load1
LI Industrial Light Industrial City of Kingman ‐ ‐ 4.57 2.46 80.0 11.3 Coverage1 900 0.0014 Load1
MDR Residential Medium Density (3‐8 DU/AC) City of Kingman 5.50 2.40 5.37 2.46 80.0 13.2 Coverage1 1,056 0.0016 Load1
MI Industrial Manufacturing Industrial City of Kingman ‐ ‐ 6.10 2.46 80.0 15.0 Coverage1 1,200 0.0019 Load1
NC Commercial Neighborhood Commercial City of Kingman ‐ ‐ 3.05 2.46 80.0 7.5 Coverage1 600 0.0009 Load1
Park Parks Parks / Open Space City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1
Parks Parks Parks / Open Space City of Kingman ‐ ‐ ‐ ‐ ‐ 0.0 Coverage1 ‐ 0.0000 Load1
Public Public Public / Quasi‐Public City of Kingman ‐ ‐ 3.56 2.46 80.0 8.8 Coverage1 700 0.0011 Load1
RDR Residential Rural Density (1 or less DU/AC) City of Kingman 1.00 3.00 1.22 2.46 80.0 3.0 Coverage1 240 0.0004 Load1

Notes
1. PDD = Planned Development District

2030 General Plan ‐ Loading Table
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Usage Type Category Land Use Descriptions
H2OMap Input          

(Load Factor, CFS/AC)
H2OMap Output   

(Area, SF)
H2OMap Output   

(Area, AC)
H2OMap Output         

(Allocated Load1, CFS)
H2OMap Input             

(Load Factor, Capita/AC)
H2OMap Output                

(Allocated Coverage1, Capita)
Calculated 

ERUs
CC Commercial Community Commercial 0.0009 31,749,798 728.88 0.6560 7.5 5,467 2,154
CC‐LI Varies Combination 0.0012 1,058,735 24.31 0.0292 9.4 228 96
CC‐RC‐HSC‐LI Varies Combination 0.0011 0 0.00 0.0000 9.1 0 0
HDR Residential High Density Residential (17‐28 DU/AC) 0.0053 1,257,342 28.86 0.1530 42.8 1,235 502
HSC Commercial Highway Service Commercial 0.0012 732,890 16.82 0.0202 10.0 168 66
IDR Residential Intermediate Density (9‐16 DU/AC) 0.0031 8,888,493 204.05 0.6326 25.0 5,101 2,077
LDR Residential Low Density (1‐2 DU/AC) 0.0005 64,603,660 1,483.10 0.7415 4.3 6,377 2,435
LDR/RDR Residential Combination 0.0005 53,945,949 1,238.43 0.6192 3.6 4,458 2,034
LI Industrial Light Industrial 0.0014 23,038,367 528.89 0.7404 11.3 5,976 2,432
MDR Residential Medium Density (3‐8 DU/AC) 0.0016 214,416,787 4,922.33 7.8757 13.2 64,975 25,865
MDR‐PUBLIC‐LI Varies Combination 0.0014 0 0.00 0.0000 11.1 0 0
MI Industrial Manufacturing Industrial 0.0019 13,486,601 309.61 0.5883 15.0 4,644 1,932
NC Commercial Neighborhood Commercial 0.0009 6,162,334 141.47 0.1273 7.5 1,061 418
Parks Parks Parks / Open Space 0.0000 48,564,343 1,114.88 0.0000 0.0 0 0
Public Public Public / Quasi‐Public 0.0011 5,604,001 128.65 0.1415 8.8 1,132 465
RC Commercial Regional Commercial 0.0009 6,910,306 158.64 0.1428 7.5 1,190 469
RDR Residential Rural Density (1 or less DU/AC) 0.0004 125,935,590 2,891.08 1.1564 3.0 8,673 3,798

Totals: 13.6241 110,687 44,743

Future Flow Data ‐ Allocated Loads
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Usage Type Category Land Use Descriptions
H2OMap Input          

(Load Factor, CFS/AC)
H2OMap Output   

(Area, SF)
H2OMap Output   

(Area, AC)
H2OMap Output         

(Allocated Load1, CFS)
H2OMap Input             

(Load Factor, Capita/AC)
H2OMap Output                

(Allocated Coverage1, Capita)
Calculated 

ERUs
CC Commercial Community Commercial 0.0009 19,585,638 449.62 0.4047 7.5 3,372 1,329
IDR Residential Intermediate Density (9‐16 DU/AC) 0.0031 5,525,020 126.84 0.3932 25 3,171 1,291
LDR Residential Low Density (1‐2 DU/AC) 0.0005 104,829,407 2,406.55 1.2033 4.3 10,348 3,952
LI Industrial Light Industrial 0.0014 22,639,264 519.73 0.7276 11.3 5,873 2,390
MDR Residential Medium Density (3‐8 DU/AC) 0.0016 131,524,917 3,019.40 4.8310 13.2 39,856 15,866
MI Industrial Manufacturing Industrial 0.0019 108,710,191 2,495.64 4.7417 15 37,435 15,572
NC Commercial Neighborhood Commercial 0.0009 5,254,295 120.62 0.1086 7.5 905 357
Park Parks Parks / Open Space 0.0000 13,748,024 315.61 0.0000 0 0 0
Parks Parks Parks / Open Space 0.0000 0 0.00 0.0000 0 0 0
Public Public Public / Quasi‐Public 0.0011 74,993,042 1,721.60 1.8938 8.8 15,150 6,219
RDR Residential Rural Density (1 or less DU/AC) 0.0004 124,484,009 2,857.76 1.1431 3 8,573 3,754

Totals: 15.4469 124,683 50,730

Future Flow Data ‐ Allocated Loads
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Individual Project Cost Estimates 

 
  



Project 1

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 LF $140.00 $0
2 0 LF $145.00 $0
3 252 LF $150.00 $37,800
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 2 EA $12,000.00 $18,048
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 2 EA $2,500.00 $5,000
23 0 SY $70.00 $0
24 252 LF $18.00 $4,536
33 Mobilization 5% LS $3,269.20 $3,269
34 Traffic Control 10% LS $6,538.40 $6,538
35 Engineering & Administration 10% LS $6,538.40 $6,538
36 10% LS $6,538.40 $6,538

Sub-Total $88,268

20% Contingency $17,654
PROJECT TOTAL $106,000

Remove or Abandon Existing 10" Gravity Sewer Pipe

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, 
as the accuracy if such opinions compared to bid or actual costs.

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

2016 Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost



Project 2A

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 46 EA $80.00 $3,680
2 0 EA $460.00 $0
3 0 EA $1,838.00 $0
4 0 EA $1,200.00 $0
5 0 EA $8,000.00 $0
6 0 EA $14,500.00 $0
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $3,680

20% Contingency $736

PROJECT TOTAL $4,400

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover
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Project 2B

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 EA $80.00 $0
2 46 EA $460.00 $21,160
3 0 EA $1,838.00 $0
4 0 EA $1,200.00 $0
5 0 EA $8,000.00 $0
6 0 EA $14,500.00 $0
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $21,160

20% Contingency $4,232

PROJECT TOTAL $25,400

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover
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Project 2C

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 EA $80.00 $0
2 0 EA $460.00 $0
3 46 EA $1,838.00 $84,548
4 0 EA $1,200.00 $0
5 0 EA $8,000.00 $0
6 0 EA $14,500.00 $0
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $84,548

20% Contingency $16,910

PROJECT TOTAL $101,500

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover
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Project 2D

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 EA $80.00 $0
2 0 EA $460.00 $0
3 0 EA $1,838.00 $0
4 46 EA $1,200.00 $55,200
5 0 EA $8,000.00 $0
6 0 EA $14,500.00 $0
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $55,200

20% Contingency $11,040

PROJECT TOTAL $66,200

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover
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Project 2E

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 EA $80.00 $0
2 0 EA $460.00 $0
3 0 EA $1,838.00 $0
4 0 EA $1,200.00 $0
5 46 EA $8,000.00 $368,000
6 0 EA $14,500.00 $0
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $368,000

20% Contingency $73,600

PROJECT TOTAL $441,600

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover
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Project 2F

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 EA $80.00 $0
2 0 EA $460.00 $0
3 0 EA $1,838.00 $0
4 0 EA $1,200.00 $0
5 0 EA $8,000.00 $0
6 46 EA $14,500.00 $667,000
7 0 LF $35.00 $0
8 0 LF $50.00 $0
9 0 LF $65.00 $0
10 0 LF $80.00 $0

Sub-Total $667,000

20% Contingency $133,400

PROJECT TOTAL $800,400

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

CIPP 15"

Curtain or Probe Grouting
Manhole Lining
Manhole Removal and  Replacement
CIPP 8"
CIPP 10"
CIPP 12"

Figure 5.4.1 - I&I (2016) Recommendations Cost Estimate *

Item Description - Construction
Manhole Inserts
Manhole Cover
Replace Manhole Frame and Cover
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Project 3

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 7,677 LF $140.00 $1,074,780
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 16 EA $12,000.00 $196,248
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $63,551.40 $63,551
34 Traffic Control 10% LS $127,102.80 $127,103
35 Engineering & Administration 10% LS $127,102.80 $127,103
36 10% LS $127,102.80 $127,103

Sub-Total $1,715,888

20% Contingency $343,178
PROJECT TOTAL $2,059,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 4

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 LF $140.00 $0
2 0 LF $145.00 $0
3 5,697 LF $150.00 $854,550
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 12 EA $12,000.00 $148,728
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $50,163.90 $50,164
34 Traffic Control 10% LS $100,327.80 $100,328
35 Engineering & Administration 10% LS $100,327.80 $100,328
36 10% LS $100,327.80 $100,328

Sub-Total $1,354,425

20% Contingency $270,885
PROJECT TOTAL $1,625,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 5

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 5,684 LF $140.00 $795,760
2 0 LF $145.00 $0
3 2,281 LF $150.00 $342,150
4 0 LF $160.00 $0
5 2,314 LF $180.00 $416,520
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 7,208 LF $250.00 $1,802,000
10 7,866 LF $270.00 $2,123,820
11 3,933 LF $325.00 $1,278,225
12 24 LF $380.00 $8,987
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 60 EA $12,000.00 $715,432
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $374,144.68 $374,145
25 Traffic Control 10% LS $748,289.36 $748,289
26 Engineering & Administration 10% LS $748,289.36 $748,289
27 10% LS $748,289.36 $748,289

Sub-Total $10,101,906

20% Contingency $2,020,381
PROJECT TOTAL $12,122,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 6

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 2,227 LF $140.00 $311,723
2 0 LF $145.00 $0
3 4,899 LF $150.00 $734,922
4 10,582 LF $160.00 $1,693,085
5 820 LF $180.00 $147,523
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 38 EA $12,000.00 $456,658
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 120 LF $3,000.00 $360,000
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $185,195.50 $185,196
25 Traffic Control 10% LS $370,391.01 $370,391
26 Engineering & Administration 10% LS $370,391.01 $370,391
27 10% LS $370,391.01 $370,391

Sub-Total $5,000,279

20% Contingency $1,000,056
PROJECT TOTAL $6,000,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 7

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 LF $140.00 $0
2 0 LF $145.00 $0
3 5,896 LF $150.00 $884,341
4 9,999 LF $160.00 $1,599,835
5 7,037 LF $180.00 $1,266,728
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 47 EA $12,000.00 $562,367
16 270 LF $2,500.00 $675,000
17 0 LF $2,500.00 $0
18 200 LF $2,500.00 $500,000
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $274,413.52 $274,414
25 Traffic Control 10% LS $548,827.04 $548,827
26 Engineering & Administration 10% LS $548,827.04 $548,827
27 10% LS $548,827.04 $548,827

Sub-Total $7,409,165

20% Contingency $1,481,833
PROJECT TOTAL $8,891,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 8

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 3,964 LF $140.00 $554,960
2 0 LF $145.00 $0
3 5,280 LF $150.00 $792,000
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 7,304 LF $190.00 $1,387,760
7 8,198 LF $200.00 $1,639,600
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 50 EA $12,000.00 $605,904
16 270 LF $2,500.00 $675,000
17 0 LF $2,500.00 $0
18 200 LF $2,500.00 $500,000
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $307,761.20 $307,761
25 Traffic Control 10% LS $615,522.40 $615,522
26 Engineering & Administration 10% LS $615,522.40 $615,522
27 10% LS $615,522.40 $615,522

Sub-Total $8,309,552

20% Contingency $1,661,910
PROJECT TOTAL $9,971,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 9

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 12,340 LF $140.00 $1,727,609
2 0 LF $145.00 $0
3 11,542 LF $150.00 $1,731,228
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 49 EA $12,000.00 $585,158
16 280 LF $2,500.00 $700,000
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $237,199.75 $237,200
25 Traffic Control 10% LS $474,399.50 $474,400
26 Engineering & Administration 10% LS $474,399.50 $474,400
27 10% LS $474,399.50 $474,400

Sub-Total $6,404,393

20% Contingency $1,280,879
PROJECT TOTAL $7,685,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 10

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 LF $140.00 $0
2 0 LF $145.00 $0
3 10,576 LF $150.00 $1,586,387
4 5,276 LF $160.00 $844,149
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 33 EA $12,000.00 $392,444
16 280 LF $2,500.00 $700,000
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $176,148.97 $176,149
25 Traffic Control 10% LS $352,297.95 $352,298
26 Engineering & Administration 10% LS $352,297.95 $352,298
27 10% LS $352,297.95 $352,298

Sub-Total $4,756,022

20% Contingency $951,204
PROJECT TOTAL $5,707,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 11

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 8,150 LF $140.00 $1,140,951
2 0 LF $145.00 $0
3 8,855 LF $150.00 $1,328,211
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 35 EA $12,000.00 $420,105
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 200 LF $3,000.00 $600,000
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $174,463.37 $174,463
25 Traffic Control 10% LS $348,926.74 $348,927
26 Engineering & Administration 10% LS $348,926.74 $348,927
27 10% LS $348,926.74 $348,927

Sub-Total $4,710,511

20% Contingency $942,102
PROJECT TOTAL $5,653,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 12

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 10,754 LF $140.00 $1,505,525
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 23 EA $12,000.00 $270,090
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 200 LF $3,000.00 $600,000
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $118,780.75 $118,781
25 Traffic Control 10% LS $237,561.50 $237,562
26 Engineering & Administration 10% LS $237,561.50 $237,562
27 10% LS $237,561.50 $237,562

Sub-Total $3,207,080

20% Contingency $641,416
PROJECT TOTAL $3,848,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 13

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 3,356 LF $140.00 $469,882
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 8 EA $12,000.00 $92,551
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $28,121.66 $28,122
25 Traffic Control 10% LS $56,243.32 $56,243
26 Engineering & Administration 10% LS $56,243.32 $56,243
27 10% LS $56,243.32 $56,243

Sub-Total $759,285

20% Contingency $151,857
PROJECT TOTAL $911,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 14

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 5,723 LF $140.00 $801,167
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 12 EA $12,000.00 $149,343
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $47,525.48 $47,525
25 Traffic Control 10% LS $95,050.97 $95,051
26 Engineering & Administration 10% LS $95,050.97 $95,051
27 10% LS $95,050.97 $95,051

Sub-Total $1,283,188

20% Contingency $256,638
PROJECT TOTAL $1,540,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 15

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 4,248 LF $140.00 $594,787
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 9 EA $12,000.00 $113,964
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $35,437.54 $35,438
25 Traffic Control 10% LS $70,875.07 $70,875
26 Engineering & Administration 10% LS $70,875.07 $70,875
27 10% LS $70,875.07 $70,875

Sub-Total $956,813

20% Contingency $191,363
PROJECT TOTAL $1,148,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 16

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 6,542 LF $140.00 $915,859
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 14 EA $12,000.00 $169,004
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $54,243.17 $54,243
25 Traffic Control 10% LS $108,486.34 $108,486
26 Engineering & Administration 10% LS $108,486.34 $108,486
27 10% LS $108,486.34 $108,486

Sub-Total $1,464,566

20% Contingency $292,913
PROJECT TOTAL $1,757,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost



Project 17

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 6,547 LF $140.00 $916,565
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 14 EA $12,000.00 $169,125
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $54,284.50 $54,284
25 Traffic Control 10% LS $108,569.00 $108,569
26 Engineering & Administration 10% LS $108,569.00 $108,569
27 10% LS $108,569.00 $108,569

Sub-Total $1,465,681

20% Contingency $293,136
PROJECT TOTAL $1,759,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 18

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 6,597 LF $140.00 $923,513
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 14 EA $12,000.00 $170,316
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $54,691.46 $54,691
25 Traffic Control 10% LS $109,382.93 $109,383
26 Engineering & Administration 10% LS $109,382.93 $109,383
27 10% LS $109,382.93 $109,383

Sub-Total $1,476,670

20% Contingency $295,334
PROJECT TOTAL $1,772,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 19

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 LF $140.00 $0
2 6,609 LF $145.00 $958,266
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 14 EA $12,000.00 $170,610
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $56,443.77 $56,444
25 Traffic Control 10% LS $112,887.54 $112,888
26 Engineering & Administration 10% LS $112,887.54 $112,888
27 10% LS $112,887.54 $112,888

Sub-Total $1,523,982

20% Contingency $304,796
PROJECT TOTAL $1,829,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

P:\Kingman\05060WWMP Update\Admin\Cost Estimate\Sewer Master Plan Opinion of Probable Cost



Project 20

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 LF $140.00 $0
2 0 LF $145.00 $0
3 10,582 LF $150.00 $1,587,321
4 8,981 LF $160.00 $1,436,908
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 40 EA $12,000.00 $481,508
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $175,286.81 $175,287
25 Traffic Control 10% LS $350,573.62 $350,574
26 Engineering & Administration 10% LS $350,573.62 $350,574
27 10% LS $350,573.62 $350,574

Sub-Total $4,732,744

20% Contingency $946,549
PROJECT TOTAL $5,679,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 21

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 2,638 LF $140.00 $369,334
2 0 LF $145.00 $0
3 2,781 LF $150.00 $417,134
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 12 EA $12,000.00 $142,056
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $46,426.16 $46,426
25 Traffic Control 10% LS $92,852.33 $92,852
26 Engineering & Administration 10% LS $92,852.33 $92,852
27 10% LS $92,852.33 $92,852

Sub-Total $1,253,506

20% Contingency $250,701
PROJECT TOTAL $1,504,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 22

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 LF $140.00 $0
2 0 LF $145.00 $0
3 3,407 LF $150.00 $510,998
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 8 EA $12,000.00 $93,760
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $30,237.86 $30,238
25 Traffic Control 10% LS $60,475.71 $60,476
26 Engineering & Administration 10% LS $60,475.71 $60,476
27 10% LS $60,475.71 $60,476

Sub-Total $816,422

20% Contingency $163,284
PROJECT TOTAL $980,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 23

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 LF $140.00 $0
2 0 LF $145.00 $0
3 5,284 LF $150.00 $792,632
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 12 EA $12,000.00 $138,821
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $46,572.63 $46,573
25 Traffic Control 10% LS $93,145.25 $93,145
26 Engineering & Administration 10% LS $93,145.25 $93,145
27 10% LS $93,145.25 $93,145

Sub-Total $1,257,461

20% Contingency $251,492
PROJECT TOTAL $1,509,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 24

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 3,954 LF $140.00 $553,491
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 9 EA $12,000.00 $106,884
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $33,018.78 $33,019
25 Traffic Control 10% LS $66,037.56 $66,038
26 Engineering & Administration 10% LS $66,037.56 $66,038
27 10% LS $66,037.56 $66,038

Sub-Total $891,507

20% Contingency $178,301
PROJECT TOTAL $1,070,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 25

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 3,978 LF $140.00 $556,958
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 9 EA $12,000.00 $107,478
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
24 Mobilization 5% LS $33,221.81 $33,222
25 Traffic Control 10% LS $66,443.63 $66,444
26 Engineering & Administration 10% LS $66,443.63 $66,444
27 10% LS $66,443.63 $66,444

Sub-Total $896,989

20% Contingency $179,398
PROJECT TOTAL $1,076,000

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)
36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main
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Project 26

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 5,543 LF $140.00 $776,012
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 12 EA $12,000.00 $145,031
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $46,052.11 $46,052
34 Traffic Control 10% LS $92,104.22 $92,104
35 Engineering & Administration 10% LS $92,104.22 $92,104
36 10% LS $92,104.22 $92,104

Sub-Total $1,243,407

20% Contingency $248,681
PROJECT TOTAL $1,492,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 27

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 1,669 LF $140.00 $233,717
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 4 EA $12,000.00 $52,066
16 270 LF $2,500.00 $675,000
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $48,039.16 $48,039
34 Traffic Control 10% LS $96,078.32 $96,078
35 Engineering & Administration 10% LS $96,078.32 $96,078
36 10% LS $96,078.32 $96,078

Sub-Total $1,297,057

20% Contingency $259,411
PROJECT TOTAL $1,556,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 28

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 3,234 LF $140.00 $452,759
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 7 EA $12,000.00 $89,616
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $27,118.72 $27,119
34 Traffic Control 10% LS $54,237.44 $54,237
35 Engineering & Administration 10% LS $54,237.44 $54,237
36 10% LS $54,237.44 $54,237

Sub-Total $732,205

20% Contingency $146,441
PROJECT TOTAL $879,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 29

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 5,273 LF $140.00 $738,277
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 12 EA $12,000.00 $138,562
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $43,841.96 $43,842
34 Traffic Control 10% LS $87,683.92 $87,684
35 Engineering & Administration 10% LS $87,683.92 $87,684
36 10% LS $87,683.92 $87,684

Sub-Total $1,183,733

20% Contingency $236,747
PROJECT TOTAL $1,420,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 30

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 3,960 LF $140.00 $554,445
2 0 LF $145.00 $0
3 5,282 LF $150.00 $792,333
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 19 EA $12,000.00 $233,821
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $79,029.94 $79,030
34 Traffic Control 10% LS $158,059.88 $158,060
35 Engineering & Administration 10% LS $158,059.88 $158,060
36 10% LS $158,059.88 $158,060

Sub-Total $2,133,808

20% Contingency $426,762
PROJECT TOTAL $2,561,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 31

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 9,248 LF $140.00 $1,294,719
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 19 EA $12,000.00 $233,952
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $76,433.52 $76,434
34 Traffic Control 10% LS $152,867.04 $152,867
35 Engineering & Administration 10% LS $152,867.04 $152,867
36 10% LS $152,867.04 $152,867

Sub-Total $2,063,705

20% Contingency $412,741
PROJECT TOTAL $2,476,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 32

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 0 LF $140.00 $0
2 0 LF $145.00 $0
3 5,500 LF $150.00 $825,006
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 12 EA $12,000.00 $144,001
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $48,450.35 $48,450
34 Traffic Control 10% LS $96,900.70 $96,901
35 Engineering & Administration 10% LS $96,900.70 $96,901
36 10% LS $96,900.70 $96,901

Sub-Total $1,308,159

20% Contingency $261,632
PROJECT TOTAL $1,570,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 33

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 558 LF $140.00 $78,120
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 2 EA $12,000.00 $25,392
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $5,175.60 $5,176
34 Traffic Control 10% LS $10,351.20 $10,351
35 Engineering & Administration 10% LS $10,351.20 $10,351
36 10% LS $10,351.20 $10,351

Sub-Total $139,741

20% Contingency $27,948
PROJECT TOTAL $168,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 34

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 3,150 LF $140.00 $441,000
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 7 EA $12,000.00 $87,600
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $26,430.00 $26,430
34 Traffic Control 10% LS $52,860.00 $52,860
35 Engineering & Administration 10% LS $52,860.00 $52,860
36 10% LS $52,860.00 $52,860

Sub-Total $713,610

20% Contingency $142,722
PROJECT TOTAL $856,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 35

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 5,928 LF $140.00 $829,935
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 13 EA $12,000.00 $154,275
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $49,210.50 $49,211
34 Traffic Control 10% LS $98,421.00 $98,421
35 Engineering & Administration 10% LS $98,421.00 $98,421
36 10% LS $98,421.00 $98,421

Sub-Total $1,328,684

20% Contingency $265,737
PROJECT TOTAL $1,594,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 36

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 5,057 LF $140.00 $707,916
2 0 LF $145.00 $0
3 739 LF $150.00 $110,862
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 13 EA $12,000.00 $151,095
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $48,493.62 $48,494
34 Traffic Control 10% LS $96,987.25 $96,987
35 Engineering & Administration 10% LS $96,987.25 $96,987
36 10% LS $96,987.25 $96,987

Sub-Total $1,309,328

20% Contingency $261,866
PROJECT TOTAL $1,571,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 37

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 3,840 LF $140.00 $537,634
2 0 LF $145.00 $0
3 0 LF $150.00 $0
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 9 EA $12,000.00 $104,166
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $32,089.97 $32,090
34 Traffic Control 10% LS $64,179.94 $64,180
35 Engineering & Administration 10% LS $64,179.94 $64,180
36 10% LS $64,179.94 $64,180

Sub-Total $866,429

20% Contingency $173,286
PROJECT TOTAL $1,040,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 38

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 3,666 LF $140.00 $513,240
2 0 LF $145.00 $0
3 845 LF $150.00 $126,750
4 389 LF $160.00 $62,240
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 11 EA $12,000.00 $129,600
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $41,591.50 $41,592
34 Traffic Control 10% LS $83,183.00 $83,183
35 Engineering & Administration 10% LS $83,183.00 $83,183
36 10% LS $83,183.00 $83,183

Sub-Total $1,122,971

20% Contingency $224,594
PROJECT TOTAL $1,348,000

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 39

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 4,173 LF $140.00 $584,220
2 0 LF $145.00 $0
3 934 LF $150.00 $140,153
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 11 EA $12,000.00 $134,576
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $42,947.45 $42,947
34 Traffic Control 10% LS $85,894.89 $85,895
35 Engineering & Administration 10% LS $85,894.89 $85,895
36 10% LS $85,894.89 $85,895

Sub-Total $1,159,581

20% Contingency $231,916
PROJECT TOTAL $1,391,000

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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Project 40

2152 S. Vineyard, Suite 123
 Mesa, Arizona  85210

Tel: (480) 768-8600 Fax: (480) 768-8609

Project: Sewer Master Plan Update and Inflow/Infiltration Study 1/22/16
Owner: City of Kingman

Prepared By: RP

No. Quantity Unit Unit Price Total
1 811 LF $140.00 $113,540
2 0 LF $145.00 $0
3 5,995 LF $150.00 $899,250
4 0 LF $160.00 $0
5 0 LF $180.00 $0
6 0 LF $190.00 $0
7 0 LF $200.00 $0
8 0 LF $225.00 $0
9 0 LF $250.00 $0
10 0 LF $270.00 $0
11 0 LF $325.00 $0
12 0 LF $380.00 $0
13 0 LF $435.00 $0
14 0 LF $490.00 $0
15 15 EA $12,000.00 $175,344
16 0 LF $2,500.00 $0
17 0 LF $2,500.00 $0
18 0 LF $2,500.00 $0
19 0 LF $3,000.00 $0
20 0 EA $300,000.00 $0
21 0 LF $20.00 $0
22 0 EA $2,500.00 $0
23 0 SY $70.00 $0
33 Mobilization 5% LS $59,406.70 $59,407
34 Traffic Control 10% LS $118,813.40 $118,813
35 Engineering & Administration 10% LS $118,813.40 $118,813
36 10% LS $118,813.40 $118,813

Sub-Total $1,603,981

20% Contingency $320,796
PROJECT TOTAL $1,925,000

Remove or Abandon Existing 60" Manhole
Sawcut, Remove & Replace A.C. Pavement (Included w/Pipe Cost)

Staking and Construction Management

*In providing opinions of probable construction cost the Client understands that the Engineer has no control over costs or the price of labor, equipment or materials, or over the Contractor’s method of 
pricing, and that the opinion of probable construction cost provided herein is made on the basis of the Engineer’s qualifications and experience.  The Engineer makes no warranty, expressed or implied, as 
the accuracy if such opinions compared to bid or actual costs.

Jack & Bore Major Highway Crossing
Jack & Bore Major Canal Crossing
Jack & Bore Railroad Crossing
Mohave Wash Crossing
Lift Station
Force Main

36" Gravity Sewer Pipe (PVC SDR 35 ASTM)
42" Gravity Sewer Pipe (PVC SDR 35 ASTM)
48" Gravity Sewer Pipe (PVC SDR 35 ASTM)
54" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Gravity Sewer Pipe (PVC SDR 35 ASTM)
60" Manhole (Precast Concrete)

15" Gravity Sewer Pipe (PVC SDR 35 ASTM)
18" Gravity Sewer Pipe (PVC SDR 35 ASTM)
21" Gravity Sewer Pipe (PVC SDR 35 ASTM)
24" Gravity Sewer Pipe (PVC SDR 35 ASTM)
27" Gravity Sewer Pipe (PVC SDR 35 ASTM)
30" Gravity Sewer Pipe (PVC SDR 35 ASTM)

 Future Recommendations Cost Estimate *

Item Description - Construction
8" Gravity Sewer Pipe (PVC SDR 35 ASTM)
10" Gravity Sewer Pipe (PVC SDR 35 ASTM)
12" Gravity Sewer Pipe (PVC SDR 35 ASTM)
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APPENDIX H  
Sewer Shed Legends – Hilltop  

(2016 and Future) 
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APPENDIX I  
Contour Map 
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APPENDIX J  
USGS Map 
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Meeting Minutes 
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MEETING MINUTES 
CITY OF KINGMAN 
WASTEWATER MASTER PLAN UPDATE AND I&I STUDY 
 
PROJECT KICK-OFF MEETING 
 
Date:   1-20-15 
SEI Project No. S05060 
 

1. Project Scope of Work and Schedule Review 
a. Scope, deliverables and budget for each Task (See Contract) 

i. Typical review time of deliverables: Approx. 2 weeks 
b. Schedule for each contract Task (See Project Schedule) 
c. Schedule Priorities 

i. Phase 1 – Data Collection and Evaluation – Today to Jan. 30 
ii. Phase 2 – Hilltop Existing System (2015) Analysis – Feb. 2 to April 10 
iii. Phase 3 – Hilltop Sewer System (Future) Analysis – April 14 to June 12  
iv. Phase 4 – Downtown Existing System (2015) Analysis – Feb. 2 to Oct. 1 
v. Phase 5 – Project Management and Final Deliverables – Today to Oct 12 

 
2. Questions/Concerns 

a. Modeling Software 
i. H2OMap Sewer (Innovyze) – Stand Alone 
ii. Floating 2000 link license 
iii. Model to be split into 2 (possibly 3) separate models: 

1. Downtown 
2. Hilltop 
3. Airport? 

b. Loading 
i. Most current census data (2010) – 2.46 persons/household 

1. Best available data for average household size. Mid-decade state 
census won’t be available. 

ii. Other reports? 
1. Water Department may have some reports available to track 

average water usage per household  
iii. SIUs 

1. County Jail – some flow data available. 
2. Other SIUs – no flow monitoring for sewer but possibly water 

usage data available. 
iv. I&I concerns for the Hilltop model 

1. Suspect manholes along Fairgrounds Ave.  
2. Available inflow data will be used to load the model 
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3. If no reliable data is available for I&I on the Hilltop model, a 
conservative global multiplier will be added to the peak dry 
weather flows to simulate surcharging during storm events.  
  

c. Horizontal and Vertical Datum  
i. County Contours – NAVD88 Vertical Datum 
ii. City Data and As-builts – NGVD 1929 Vertical Datum*  
iii. Horizontal Datum – NAD83 Arizona West (AZ83WIF)? 

1. Kingman is currently on NAD27 
2. CAD file with sewer infrastructure is on local coordinates and has 

been modified (stretched) at different times. Accuracy diminishes 
the further you go from the center of the City.  

3. Sunrise will determine horizontal translation before importing 
manholes and pipes into model.  

iv. Datum for the model? 
1. If it doesn’t create more work than was anticipated, the City 

would like Sunrise to move the model onto the latest horizontal 
and vertical datums: NAD83 and NAVD88. 

2. Tony Elley will coordinate with Rod Ward with the Survey 
Department regarding control, benchmarks, etc.  

3. Translating the model onto the desired coordinate may require 
common control points (section corners, etc.) 

4. Survey control data available on the City’s website.  
 

3. Reports and Meetings 
a. Regular date of monthly project update report:  

i. 1st of each month. 
ii. Will receive prior to monthly invoice.  

b. Next project meeting will be on Monday, March 9, 2015. 
 

4. Next Meeting 
a. Exhibits (2015 Connections Map, System Map, and Sewer Shed Map)  
b. Proposed Flow Monitoring Locations 
c. Preliminary model results (Contributing Interceptors, flow splits, capacity, etc.) 

 
5. Other Topics? 

a. Mike’s questions regarding the two main diagonal interceptors: 
i. 15” line is close to capacity and would like to connect to the adjacent 

21” line to distribute the flow. 
ii. The latest project along the Mohave Wash connected to the older 15” 

line. Some capacity concerns. 
iii. Sunrise will be able to run those scenarios in the future model. 
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iv. Would like to see the output reports formatted to comply with ADEQ 
requirements. 

b. Action Items 
i. City 

1. Provide contact information for City’s Surveyor and Water Dept. 
ii. Sunrise 

1. Send Meeting Minutes 
2. Provide list to the City of any additional information needed after 

going through data collection and analysis.  
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SIGN-IN – Kingman WWMP Update and I&I Study 
 
PROJECT KICK-OFF MEETING 
 
Date:   1-20-15 
SEI Project No. S05060 
 

NAME COMPANY E-MAIL 
Greg Henry, P.E. 
Main Contact 

City of Kingman ghenry@cityofkingman.gov 

Phillip Allred, P.E. City of Kingman pallred@cityofkingman.gov 

Mike Prior, P.E. City of Kingman mprior@cityofkingman.gov 

Frank Marbury, P.E. City of Kingman fmarbury@cityofkingman.gov 

Greg Potter, P.E. 
Client Sponsor – QA/QC 

Sunrise Engineering gpotter@sunrise-eng.com 

Randy Perham, P.E., CFM 
Project Manager 

Sunrise Engineering rperham@sunrise-eng.com 

Christina Christian, EIT Sunrise Engineering cchristian@sunrise-eng.com 

Tony Elley, RLS, CFEDS Sunrise Engineering telley@sunrise-eng.com 
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MEETING MINUTES 
CITY OF KINGMAN 
WASTEWATER MASTER PLAN UPDATE AND I&I STUDY 
 
PROGRESS MEETING 
 
Date:   3-27-15 
SEI Project No. S05060 
 

1. Exhibit Review 
a. 2015 Connections Map 

i. Existing Connections 
ii. Septic 
iii. Vacant (Future Connections 
iv. CITY has access to sewer customer address database. Useful for 

verifying septic vs existing connections.  
v. Visually identified some problems on Connections map. 

b. 2015 System Maps 
i. Hilltop – Interceptor Review 
ii. Downtown – Interceptor Review 
iii. CITY has a list of CIP projects including some design plans for sewer 

infrastructure to be constructed in 2015.  
iv. CITY to provide the 1916 Sewer infrastructure map 

c. 2015 Sewer Shed Maps 
i. Hilltop 
ii. Downtown 

 
2. Datum Translation for Model 

i. Horizontal Datum Translation - Complete   
1. Project Coordinates 

a. NAD83, Arizona West, International Feet (AZ83WIF) 
2. Original CAD File Coordinates 

a. NAD83, Arizona West, US Survey Feet, with scaling to 
ground. 

3. After translation CAD file section corners seemed to tie in well 
with Kingman’s control points.  

ii. Vertical Datum Translation – Pending 
1. Project Datum  

a. NAVD88 
2. As-Builts 

a. NGVD1929 
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3. Per Rod Ward there are a number of NGS Monuments along the 
railroad. 

4. SUNRISE will do a block shift to the NAVD 88 upon 
completion of model input. In Kingman and surrounding areas 
difference between NGVD 29 and NAVD 88 is approximately 
2.56’ per Rod Ward.  

 
3. Schedule Review 

a. Approximately 1.5 to 2 weeks behind schedule. Underestimated time to bring 
in historic as-built data.  

b. Some as-built data missing (No rims and/or invert data. Some as-builts missing 
all together). SUNRISE has been tracking missing data.  

c. Some inconsistencies between CAD infrastructure map and as-builts 
(horizontal). Where there is a discrepancy Sunrise has been making horizontal 
corrections as well as pulling vertical data (rims and inverts) from as-builts.    

 
4. Flow Monitoring Locations 

a. Outfall of major interceptors 
b. Hilltop – 6 Locations 

i. Large I&I events. Main diagonal interceptor has overtopped. 
Interceptors run through the wash.  

ii. Initiate flow monitoring for Hilltop area now. SUNRISE can 
incorporate I&I flows based on monitoring data from plant during 
storm events. I&I data will be applied broadly on the Hilltop model and 
not at specific locations. 

c. Downtown – 3 Locations 
d. One month of monitoring at each location 
e. Both plants have continuous downloadable flow monitoring data available. 
f. Plants have experienced increased grit in the system after rain events per Frank 

Marbury.  
g. Identified preliminary monitoring sites for Downtown and Hilltop areas. 

SUNRISE will send final proposed locations before initiating monitoring. Will 
coordinate with CITY to provide access to selected MHs.  

 
5. MH Survey Locations 

a. Critical intersections 
b. Flow Splits  
c. Missing As-built data 
d. $10,000 Budget 

i. Will likely allow for 2 full days of surveying – coordinate with CITY for 
access to MHs. Some MHs difficult to open.  
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ii. City to provide additional surveying support as needed – shoot and dip 
additional MHs.  

iii. City’s survey points will be on NAD 83, US Survey Feet (ground) and 
vertical will be on NGVD29. 

 
6. Next project meeting will be on Monday, April 27, 2015 in Mesa, AZ.  

 
7. Other Topics? 

a. City manager asking how they will sewer C.O.K. property adjacent to and 
south of the I-40.  

b. Figure 3 and Figure 5A from the Burgess and Niple report show invert and rim 
data on some of the MHs in the Hilltop study area.  

c. Rod has a spreadsheet of the MHs that have been shot and dipped over the 
years with x, y and z data available.  

d. Flow monitoring data from the Burgess & Niple report is out of date and 
won’t be useful for model calibration.  

e. SUNRISE to confirm split points; Harrison, etc.  
 

8. Action Items 
a. SUNRISE 

i. Provide CITY with pdfs of all exhibits - COMPLETE 
ii. Send revised schedule - COMPLETE 
iii. Provide CITY a map showing areas with missing data 
iv. Update Exhibits with flow arrows on the sewer lines and verify split 

locations 
v. SUNRISE will send final proposed locations before initiating flow 

monitoring and surveying. Will coordinate with CITY to provide access 
to selected MHs. 

b. CITY 
i. Provide feedback on Connections Map – Septic vs Existing 
ii. Provide SUNRISE with address of existing sewer customers.  
iii. Provide Feedback on System Maps – Omit/Add Interceptors for 

modeling. 
iv. Provide SUNRISE with CIP project list and design plans for 2015 

interceptor construction. 
v. Send 1916 Downtown Sewer Map - COMPLETE  
vi. Provide Rod’s surveyed MH spreadsheet – COMPLETE 
vii. Provide SUNRISE with current Kingman seal/logo - COMPLETE 
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SIGN-IN – Kingman WWMP Update and I&I Study 
 
PROJECT KICK-OFF MEETING 
 
Date:   3-27-15 
SEI Project No. S05060 
 

NAME COMPANY E-MAIL 
Greg Henry, P.E. City of Kingman ghenry@cityofkingman.gov 

Phillip Allred, P.E. City of Kingman pallred@cityofkingman.gov 

Mike Prior, P.E. City of Kingman mprior@cityofkingman.gov 

Greg Potter, P.E. 
 

Sunrise Engineering gpotter@sunrise-eng.com 

Randy Perham, P.E., CFM 
 

Sunrise Engineering rperham@sunrise-eng.com 

Rod Ward, RLS City of Kingman rward@cityofkingman.gov 

Frank Marbury, P.E. City of Kingman fmarbury@cityofkingman.gov 
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MEETING MINUTES 
CITY OF KINGMAN 
WASTEWATER MASTER PLAN UPDATE AND I&I STUDY 
 
PROGRESS MEETING 
 
Date:   4-30-15 
SEI Project No. S05060 
 

1. City of Kingman Comments 
a. Exhibits 

i. 2015 System Map - Downtown 
ii. 2015 Sewer Shed Map - Downtown 
iii. 2015 System Map - Hilltop 
iv. 2015 Sewer Shed Map - Hilltop 
v. 2015 Connections Map 

b. Provided Data 
i. CIP sheets for future projects and RFQ showing projects currently 

under contract 
ii. Mohave Wash Sewer Plans  
iii. 1916 Downtown Sewer Map 
iv. List of properties by address which are connected to sewer 
v. Rod’s surveyed MH spreadsheet 
vi. Figure 3 and Figure 5A from the Burgess and Niple report show invert 

and rim data on some of the MHs in the Hilltop study area. – Helped 
determine the correct elevations for the Fairgrounds Blvd. Interceptor.  

vii. Downtown Sewer Study 
 

2. Interceptor Sewer Model (H2OMap Sewer – Innovyze) 
i. Horizontal Datum Translation - Complete   
ii. Vertical Datum Translation – Pending 
iii. Survey data – easily transferred into the model 
iv. Parcel data from the City of Kingman 

1. Translated 
2. Added Object Data for land use fields 
3. Render Map for Zone Data 
4. Imported into the model for MH allocations 
5. Extraction Method – Single shape file for parcels within the City 

boundary. 
6. Intersection Method – Areas outside of City boundary. 

v. Loading is still in process 
vi. MHs and Pipes have Source data 
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vii. Can add imagery to the Map Display 
viii. d/D pipe rendering 
ix. Refining the model 

1. Survey Data 
2. Flow Data 
3. Load Factors 
4. Sewer shed adjustments.  
5. Unload non-contributing parcels within an existing sewer shed 
6. Add aerial imagery as a background 
7. Create parcel shapefile for areas outside of Kingman’s city 

boundaries 
8. Add ADEQ/AAC peaking factor equation into the model 
9. Remove extraneous interceptors 

 
3. Flow Monitoring Locations – Final Proposed Locations 

a. Hilltop – 6 Locations – Revised Flow Monitor 6 location to be outside of the 
ADOT R/W.  

i. GT Environmental – 1 to 2 weeks out. 
b. Downtown – 3 Locations 

i. GT Environmental – Monsoon Season 
c. One month of monitoring at each location 
d. Both plants have continuous downloadable flow monitoring data available. 
e. City to provide support for traffic control while installing the flow monitoring 

equipment.  
f. GT Environmental to coordinate with the City on install dates.  

 
4. MH Survey Locations 

a. Completed initial survey 
i. 53 MHs +/- located and dipped.  

b. $10,000 Budget 
i. Allowed for 2 full days of surveying.  
ii. City to provide additional surveying support as needed – shoot and dip 

additional MHs.  
iii. City’s survey points will be on NAD 83, US Survey Feet (ground) and 

vertical will be on NGVD29. 
iv. SEI will select the most critical MHs that need to be shot first. Rod may 

be able to provide an additional day or two MH surveying.  
 

5. Schedule 
a. Sunrise will send out revised scheduled 
b. Next project meeting will be on Monday, June 15, 2015 in Mesa, AZ.  

 



 

P:\City of Kingman\05060WWMP Update\Admin\Meetings\MEETING MINUTES - Wastewater Master Plan Update and I&I Study - Progress Meeting 
04-30-15.docx 

 
6. Other Topics? 

a. Rain Gauge Locations 
i. Holy Moses Wash 
ii. Downtown Fire Station 
iii. City to potentially purchase more rain gauges to supplement the existing 

gauge locations around the downtown region. 
b. A lot of interest at the City on how to sewer the parcel south of the I-40 and 

east of the Greater Kingman subdivision.   
7. Action Items 

a. SUNRISE 
i. Continue to load and refine the model.  
ii. Send final flow monitoring locations to Glen Hebert at GT 

Environmental. - COMPLETE 
iii. Send City the additional MHs that need to be surveyed.  

b. CITY 
i. Provide support for traffic control when GT Environmental is installing 

the flow monitoring equipment.  
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SIGN-IN – Kingman WWMP Update and I&I Study 
 
PROJECT MEETING 
 
Date:   4-30-15 
SEI Project No. S05060 
 

NAME COMPANY E-MAIL 
Greg Henry, P.E. City of Kingman ghenry@cityofkingman.gov 

Phillip Allred, P.E. City of Kingman pallred@cityofkingman.gov 

Greg Potter, P.E. 
 

Sunrise Engineering gpotter@sunrise-eng.com 

Randy Perham, P.E., CFM 
 

Sunrise Engineering rperham@sunrise-eng.com 
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MEETING MINUTES 
CITY OF KINGMAN 
WASTEWATER MASTER PLAN UPDATE AND I&I STUDY 
 
PROGRESS MEETING 
 
Date:   6-23-15 
SEI Project No. S05060 
 

1. Exhibits 
i. 2015 System Map - Downtown 
ii. 2015 Sewer Shed Map - Downtown 
iii. 2015 System Map - Hilltop 
iv. 2015 Sewer Shed Map - Hilltop 
v. 2015 Connections Map 
vi. d/D Maps 

 
2. Interceptor Sewer Model 

i. Horizontal Datum Translation - Complete   
ii. Vertical Datum Translation – Complete 
iii. Updated Model with latest survey data – Complete 
iv. Loading of the Existing 2015 – Complete 
v. Add ADEQ/AAC peaking factors - Complete 
vi. d/D pipe rendering 
vii. Refining the model 

1. Survey Data 
2. Flow Data 
3. Load Factors 
4. Add aerial imagery as a background 
5. Reduce/remove flow at the airport and golf course 
6. General Plan has higher density in some of the future 

undeveloped areas than the current zoning density 
7. Add parallel lines versus upsizing existing lines 
8. “Public” land use designation consists of non-taxed properties for 

the most part: churches, education, schools, fairgrounds, airport 
runway, and hospital. 

9. City can provide metered flow data for SIUs and other known 
flows: Jail, Hospital, etc. 

10. ADEQ Table 1 
viii. Justify the per capita flow usage of 70 gallons/day in the report 
ix. 80 gal/capita/day for future flow predictions 
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3. Flow Monitoring 
a. Hilltop – 6 Locations   

i. 1st install on June 30th 
ii. 2nd install on July 21st 

b. Downtown – 3 Locations 
i. 3rd install on August 11th and removal on September 25th 

c. Continuous 24/7 access to flow monitoring data available online 
d. City to provide support for traffic control while installing the flow monitoring 

equipment 
e. Aqua Environmental Services to start at 5AM on June 30th 
f. Keelan Yarbrough (928-727-5656) will be the City’s field contact  
g. MH locations to be pre-inspected by the City 
h. According to Daniel at Aqua Environmental Services, MHs with no laterals are 

the best for flow monitoring purposes 
 

4. Future Scenarios 
a. Provided Data 

i. CIP sheets for future projects and RFQ showing projects currently 
under contract 

ii. Interceptor along proposed roadway 
iii. Topography constraints 
iv. Other considerations 

1. Platted or “committed” lots. 
a. Only 2 or 3 new subdivisions shall be considered 

“committed” and these will be included in the Existing 
Model Scenario 

b. Platted lots that are located within partially built out areas 
shall not be considered “committed.” These infill lots shall 
come on in the Future Model Scenario 

2. Additional scenario? Only in the model 
v. 3 Model Scenarios 

1. Existing Conditions Model – No “committed” subdivisions – 
snapshot of existing system – used to calibrate the model – model 
scenario only 

2. Existing Model – Includes “committed” subdivisions – model 
scenario and full analysis with exhibits and recommendations 

3. Future Model – Includes infill lots and undeveloped areas – 
model scenario and full analysis with exhibits and 
recommendations 

vi. City plans to punch a line under the I-40 to relieve the fairgrounds 
interceptor.  
 



 

P:\City of Kingman\05060WWMP Update\Admin\Meetings\MEETING MINUTES - Wastewater Master Plan Update and I&I Study - Progress Meeting 
06-23-15.docx 

5. Schedule 
a. Sunrise will send out revised scheduled 
b. Next progress meeting will be on Monday, July 13, 2015 in Kingman, AZ per 

the schedule. I propose we meet sometime between July 27 and 31.  
 

6. Other Topics 
a. Rain Gauge Locations 

i. Holy Moses Wash 
ii. Downtown Fire Station 
iii. City to potentially purchase more rain gauges to supplement the existing 

gauge locations around the downtown region. 
iv. SEI doesn’t believe additional rain gauges will impact the study 

significantly 
v. City is concerned about accessing the existing rain gauge data and would 

like to look into a rain gauge purchase 
1. Time-step monitoring preferred  
2. Pre-packed system with login capabilities 

vi. Locations 
1. City building? 
2. Treatment Plant? 

  
7. Action Items 

a. SUNRISE 
i. Continue to refine the model as flow monitoring data and surveyed MH 

data comes in.   
ii. Add aerial imagery to the Map Display. 
iii. SEI will select the most critical MHs that need to be shot first. Rod may 

be able to provide an additional day or two of MH surveying. SEI will 
provide one additional day of MH surveying and coordinate with the 
City on the date.   

iv. SEI will provide the City with digital files of the MHs that were 
surveyed and include survey data in the Appendices of the final report.  

v. SEI to research rain gauges utilized by Maricopa County and make a 
recommendation to the City.  

vi. Update the project schedule. 
vii. Provide login data to the City for Hach flow monitoring equipment.  

b. CITY 
i. Provide support for traffic control when Aqua environmental is 

installing the flow monitoring equipment.  
ii. Provide SEI with a list of “committed” platted subdivisions. 
iii. Provide metered flow data from SIUs and other known flows: Jail, 

Hospital, etc.  
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SIGN-IN – Kingman WWMP Update and I&I Study 
 
PROJECT MEETING 
 
Date:   6-23-15 
SEI Project No. S05060 
 

NAME COMPANY E-MAIL 
Greg Henry, P.E. City of Kingman ghenry@cityofkingman.gov 

Phillip Allred, P.E. City of Kingman pallred@cityofkingman.gov 

Greg Potter, P.E. 
 

Sunrise Engineering gpotter@sunrise-eng.com 

Randy Perham, P.E., CFM 
 

Sunrise Engineering rperham@sunrise-eng.com 

Christina Christian, E.I.T. Sunrise Engineering cchristian@sunrise-eng.com 

Frank Marbury, P.E. City of Kingman fmarbury@cityofkingman.gov 

Mike Prior, P.E. City of Kingman mprior@cityofkingman.gov 
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MEETING MINUTES 
CITY OF KINGMAN 
WASTEWATER MASTER PLAN UPDATE AND I&I STUDY 
 
PROGRESS MEETING 
 
Date:   8-11-15 
SEI Project No. S05060 
 

1. Flow Monitoring 
 

a. Hilltop – 6 Locations   
i. 1st install on June 30th 
ii. 2nd install on July 21st 

b. Downtown – 3 Locations 
i. 3rd install on August 11th 10th and removal on September 25th 

c. Combine the Hilltop and Downtown Flow Monitoring Maps into one 
comprehensive exhibit with flow data included at each site. 

 
2. Interceptor Sewer Model – Hilltop 

 
a. Model Calibration 

i. Flow Monitoring Data 
ii. Adjusted Load Factors 
iii. Reduce/remove flow at the airport and golf course 
iv. Flow split manholes 
v. City can provide metered flow data for SIUs and other known flows: 

Jail, Hospital, etc. 
vi. Fine tuning needed for the Airport (Industrial) line 

1. CITY to provide list of industrial sites that are vacant (i.e. 
Guardian Industries) 

2. Run report on water meters 
3. Potential storm on 07-18-15 that caused an abnormal “peak” in 

the flow monitoring data? 2.99 cfs could be the true max flow for 
Site 1 Flow Monitor. 

4. Separate color on the 2015 Connections Map for Existing Vacant 
industrial sites? 

b. Existing Model Scenarios 
i. Existing Conditions Model – No “committed” subdivisions – snapshot 

of existing system – used to calibrate the model – model scenario only 
ii. Existing Model – Includes “committed” subdivisions – model scenario 

and full analysis with exhibits and recommendations: 
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1. Prairie Heights Estates, Tr 3068 A – 201 Lots/Connections 
2. Canyon Bluffs Estates Tr 6001 – 97 Lots/Connections 
3. Eagleview Estates Tr 1997 A - 46 Lots/Connections 
4. Cimarron at Walleck Ranch Tr 6003 – 79 Lots/Connections* 
5. Prairie Heights Tr 3068 B – 215 Lots/Connections 
6. Eagleview Estates Tr 1997 B – 88 Lots/Connections 
7. Cerbat Vista Tr 3067B - 55 Lots/Connections* 
8. Mountainview Estates III, Tr 6015 – 7 Lots/Connections 
9. Kingman Crossing Tr 1993 B – 89 Lots/Connections 
10. Southern Vista IV, Tr 6023 A – 14 Lots/Connections** 
11. Mountainview Estates II, Tr 6012 – 49 Lots/Connections** 
12. Windsor Estates Tr 6030 – 8 Lots/Connections* 
13. Southern Vista IV, Tr 6023 C – 154 Lots/Connections** 
14. Pacific Estates Tr 6031 – 10 Lots/Connections 
15. Southern Vista IV, Tr 6023 B – 124 Lots/Connections** 
16. Roosevelt Estates, Tr 3076 – 151 Lots/Connections* 
*Confirm Location – CITY to confirm 
**Added Entire Subdivision – CITY to confirm 

c. Future Model Scenario 
i. Future Model – Includes infill lots and undeveloped areas – model 

scenario and full analysis with exhibits and recommendations 
ii. CIP sheets for future projects and RFQ showing projects currently 

under contract provided by the City. 
1. City plans to punch a line under the I-40 to relieve the 

fairgrounds interceptor.  
iii. Interceptors along proposed roadways 
iv. Topography constraints 

1. Kingman has a hillside development ordinance 
2. SEI to check Mohave County website for delineations of State 

Trust land and BLM land.  
v. General Plan has higher density in some of the future undeveloped areas 

than the current zoning density 
vi. Add parallel lines versus upsizing existing lines 
vii. 80 gal/capita/day for future flow predictions 
viii. Platted lots that are located within partially built out areas shall not be 

considered “committed.” These infill lots shall come on in the Future 
Model Scenario 
 

3. Schedule 
 

a. Sunrise will send out revised schedule and progress update. 
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b. Next progress meeting will be on Friday, September 25, 2015 in Mesa, AZ. 
i. Next meeting on Wednesday, September 30th, 2015. 

 
4. Other Topics 

 
a. Rain Gauges 

i. Holy Moses Wash 
1. Data logger 
2. Historical data available on county website 
3. Contact Mike Prior with questions. Knows how to run custom 

reports. 
ii. Downtown Fire Station 

1. Davis Instruments  
2. Check county website for intensity 

iii. City to potentially purchase more rain gauges to supplement the existing 
gauge locations around the downtown region. 

iv. Accessing the existing rain gauge data 
v. Proposed Locations  

 
5. Action Items 

 
a. SUNRISE 

i. Calibrate the Downtown model as flow monitoring data and surveyed 
MH data comes in.   

ii. Add aerial imagery to the Map Display. 
iii. Coordinate with Rod to provide additional MH survey. 
iv. Update the project schedule and progress report.  
v. Send digital files of maps/exhibits (including USGS). 
vi. Combine the Hilltop and Downtown Flow Monitoring Maps into one 

exhibit. 
vii. Check county website for delineations of State Trust land and BLM 

land.  
viii. Send the CITY layout of Future interceptors before loading the model. 

b. CITY 
i. Provide metered flow data from SIUs and other known flows: Jail, 

Hospital, etc.  
ii. Provide guidance on purchase of rain gauge.  
iii. Provide feedback on the Existing Committed Connections. 
iv. Provide list of vacant industrial sites & water meter data (and other 

sites?). 
v. Provide metered data from the treatment plant.  

1. Verify surge on the Airport interceptor. 
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SIGN-IN – Kingman WWMP Update and I&I Study 
 
PROJECT MEETING 
 
Date:   8-11-15 
SEI Project No. S05060 
 

NAME COMPANY E-MAIL 
Greg Henry, P.E. City of Kingman ghenry@cityofkingman.gov 

Phillip Allred, P.E. City of Kingman pallred@cityofkingman.gov 

Greg Potter, P.E. 
 

Sunrise Engineering gpotter@sunrise-eng.com 

Randy Perham, P.E., CFM 
 

Sunrise Engineering rperham@sunrise-eng.com 

Justin Van De Graaff, P.E. Sunrise Engineering jvandegraaff@sunrise-eng.com 

Frank Marbury, P.E. City of Kingman fmarbury@cityofkingman.gov 

Mike Prior, P.E. City of Kingman mprior@cityofkingman.gov 

Rob Owen, Public Works 
Director 

City of Kingman rowen@cityofkingman.gov 
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AGENDA/MEETING MINUTES 
CITY OF KINGMAN 
WASTEWATER MASTER PLAN UPDATE AND I&I STUDY 
 
PROGRESS MEETING 
 
Date:   9-30-15 
SEI Project No. S05060 
 

1. Flow Monitoring 
 

a. Hilltop – 6 Locations - COMPLETE   
b. Downtown – 3 Locations – COMPLETE 
c. Rain Gauge Data Collection – Mohave County/Kingman Sites - COMPLETE 
d. Combine the Hilltop and Downtown Flow Monitoring Maps into one 

comprehensive exhibit with flow data included at each site – COMPLETE 
e. Analyze rainfall history to distinguish dry weather peaks from storm surge (wet 

weather peak) - COMPLETE 
 

2. Interceptor Sewer Models – Hilltop & Downton 
 

a. Existing Model Scenario 
i. Existing Model – No “committed” subdivisions – snapshot of existing 

system – used to calibrate the model – model scenario only 
ii. Calibration/Refining 

1. Airport Interceptor – Removal of industrial non-contributing 
connections - COMPLETE 

2. Removal of allocated loads for SIUs (jail, hospital) and replace 
with known loads – PENDING 

3. Further refining of load factors and known loads – PENDING 
4. Downtown model has higher average flows than flow monitoring 

but lower peaked flows. Hilltop model has higher average and 
peak flows than the flow monitoring.  

 
b. Existing-Committed Model Scenario 

i. Existing-Committed Model – Includes “committed” subdivisions – 
model scenario and full analysis with exhibits and recommendations. 
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ii. Committed Loads: 
1. Canyon Bluffs Estates Tr 6001 – 97 Lots/Connections 
2. Castlerock Village Tr 1990, Phase I – 87 Lots/Connections* 
3. Cerbat Vista Tr 3067B - 55 Lots/Connections 
4. Chaparral Mesa Ph II, Tr 3042 H – 80 Lots/Connections* 
5. Cheyenne Meadows Tr 3070 A – 237 Lots/Connections* 
6. Eagleview Estates Tr 1997 A - 46 Lots/Connections 
7. Eagleview Estates Tr 1997 B – 88 Lots/Connections 
8. Granite Bluff Unit II, Tr 1995 – 97 Lots/Connections* 
9. Granite Bluffs III, Tr 1996 A – 27 Lots/Connections* 
10. Hualapai Shadows Tr 1981 B – 127 Lots/Connections* 
11. Kingman Airport Tract – 96 Lots/Connections* 
12. Kingman Crossing Tr 1993 B – 89 Lots/Connections 
13. Lacosta – 121 Lots/Connections* 
14. Mountainview Estates II, Tr 6012 – 49 Lots/Connections 
15. Mountainview Estates III, Tr 6015 – 7 Lots/Connections 
16. Neal One Tr 3048 B – 40 Lots/Connections* 
17. Neal One Tr 3048 C – 41 Lots/Connections* 
18. Neal One Tr 3048 D – 28 Lots/Connections* 
19. Neal One Tr 3048 E – 33 Lots/Connections* 
20. Pacific Estates Tr 6031 – 10 Lots/Connections 
21. Prairie Heights Estates, Tr 3068 A – 201 Lots/Connections 
22. Prairie Heights Tr 3068 B – 215 Lots/Connections 
23. Rancho Santa Fe IV Tr 1953 F – 47 Lots/Connections* 
24. Roosevelt Estates, Tr 3076 – 151 Lots/Connections 
25. Shangri La Estates III, Tr 1971 D – 32 Lots/Connections* 
26. Southern Vista IV, Tr 6023 A – 14 Lots/Connections 
27. Southern Vista IV, Tr 6023 B – 124 Lots/Connections 
28. Southern Vista IV, Tr 6023 C – 154 Lots/Connections 
29. The Ranch at Long Mountain Tr 3814B – 83 Lots/Connections* 
30. Ranch at Long Mountain Tr 3814 C – 107 Lots/Connections* 
31. Vista Bella, Tr 3039, Unit 1, Ph I – 48 Lots/Connections* 
32. Vista Bella, Tr 3039, Unit 1, Ph II – 57 Lots/Connections* 
33. Cimarron at Walleck Ranch Tr 6003 – 79 Lots/Connections 
34. Legacy at Walleck Ranch Tr 1965 B - Phase 5 – 39 Lots* 
35. Walleck Ranch Tr 1961 F - Phase 8 – 34 Lots/Connections* 
36. Windsor Estates Tr 6030 – 8 Lots/Connections 
*Additional Committed Lots per City Comments 

iii. Committed loads have been entered in manually as known loads. The 
model will be set up so committed loads can be added using the load 
allocator, also. This will allow the City to adjust the loading factors.   
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c. Future Model Scenario 
i. Future Model – Includes infill lots and undeveloped areas – model 

scenario and full analysis with exhibits and recommendations 
ii. Interceptors along proposed roadways 
iii. Topography constraints 

1. Kingman has a hillside development ordinance 
2. Mohave County website shows delineations of State Trust land 

and BLM land.  
iv. General Plan has higher density than the current zoning density in some 

of the undeveloped areas within the City boundaries. These parcels will 
be loaded using the General Plan density. 

v. Add parallel lines versus upsizing existing lines 
vi. 80 gal/capita/day for future flow predictions 
vii. How to sewer the undeveloped area south of the railroad between 

Western Avenue and Eastern Street.  
1. Lift Station and Force Main – Hilltop System 
2. Gravity Main – Downtown System 
3. City prefers to model that area with a lift station and force main.  

viii. 2 proposed locations for crossing the railroad/Arizona Highway 66 
 
 

3. Schedule 
a. Next progress meeting will be final presentation to the City Staff in Kingman 
b. I&I field survey 

i. Potential Dates? 
ii. October 13-16? 20-23? 

 
 

4. Other Topics 
a. Influent data outliers 

i. Potentially inaccurate reading? Slug loads? Downtown pool? 
 

 
5. Action Items 

a. SUNRISE 
i. Provide Rainfall Data and Flow Monitoring Graphs 
ii. Provide the City with the modeling files and shapefiles. 
iii. Provide project update and revised schedule 
iv. Provide Future System Map for review 

b. CITY 
i. Review influent flow monitoring outliers for potential inaccurate data 

readings.  
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SIGN-IN – Kingman WWMP Update and I&I Study 
 
PROJECT MEETING 
 
Date:   9-30-15 
SEI Project No. S05060 
 

NAME COMPANY E-MAIL 
Greg Henry, P.E. City of Kingman ghenry@cityofkingman.gov 

Phillip Allred, P.E. City of Kingman pallred@cityofkingman.gov 

Greg Potter, P.E. 
 

Sunrise Engineering gpotter@sunrise-eng.com 

Randy Perham, P.E., CFM 
 

Sunrise Engineering rperham@sunrise-eng.com 

Justin Van De Graaff, P.E. Sunrise Engineering jvandegraaff@sunrise-eng.com 
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APPENDIX L  
I&I Study – Manhole Classifications 

 
 
 
 
 
 

  



 
 

Description Picture 
1. Highly Susceptible 
– In drainage path 
 

  

 

2. Vented – In 
drainage path 



 
 

 
 

3. Partially Vented – 
In drainage path 

 
4. Non-Water Tight – 
In drainage path 

  

   



 
 

 



 
 

5. Solid Rim – In 
drainage path 

 
6. Vented – Not in 
drainage path 



 
 

7. Partially Vented – 
Not in drainage path 

 

 
8. Non-Water Tight – 
Not in drainage path 

 

  



 
 

 



 
 

9. Solid Rim – Not in 
drainage path 

* Adjacent Storm 
Drain Facilities, 
Check for Potential 
Connection 
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APPENDIX M  
I&I Study – Potential Roof Drain Connections 

 
 
 
 
 
 

 



 
 

Area Description Picture Notes 
1 119 E Andy Devine 

Avenue – Dunton Motors 
(suspect catch basin 
behind the old plymouth 
car & trailer) 

#339-343 

 

Check for Potential Connection 
and/or outfall.  

2 201 E Andy Devine 
Avenue – Route 66 
Automatic Car Wash & 
Detailing (suspect catch 
basin behind the building) 

#350-354 

 

Check for Potential Connection 
and/or outfall. 

3a 317 E Andy Devine 
Avenue – Sportsman’s 
Club (storm drain behind 
the bar – suspect. Pumps 
to alley) 

#251-256 Not used. Outfall confirmed. 
 



 
 

3 315 E Andy Devine 
Avenue – Brunswick 
Hotel (large roof drain 
looks like it goes 
underground and 
potentially into the sewer 
that runs within the alley) 

#257-266 

 

Check for Potential Connection 
and/or outfall. 

4 325 E Andy Devine 
Avenue – Hotel Beale (2 
suspect roof drains in 
front of building, both 
near scuppers and catch 
basins) 

#267-272 

 

Check for Potential Connection 
and/or outfall. 

5 405 E Andy Devine 
Avenue – El Palacios (two 
suspect storm drains near 
two sanitary sewer 
manholes) 

#245-250 Check for Potential Connection 
and/or outfall. 



 
 

 

6 532 Beale Street – This & 
That Antiques, Kingman 
Crossfit (both possible 
roof drains in front that go 
under ground, may drain 
to alley) 

#209-211 

 

 
 

Check for Potential Connection 
and/or outfall. 

7 127 E Beale Street – 
Mohave County Superior 
Court Annex, CASA 
(suspect manhole with 
hole in a low area also 
near an old catch basin 
behind the building) 

#334-338 Check for Potential Connection 
and/or outfall. 



 
 

8 Beale Celebratons – (roof 
drains likely flow into 
sidewalk gutters and out 
onto the street) 

#355-360 

 

Check for Potential Connection 
and/or outfall. 

9a Black Bridge Brewery 
(suspect catch basin 
behind the building likely 
flows to pipe in front of 
building and onto the 
street) 

#361-373 

 
 

Check for Potential Connection 
and/or outfall. 

9b 427 E Beale Street – 
Black Bridge Brewery 
(suspect roof drain on 
south side of the building) 

#361-373 Check for Potential Connection 
and/or outfall. 

10a 208 5th Street and Beale – 
Shift Training Center 
(suspect roof drains and 
catch basins behind the 

#236-244 Check for Potential Connection 
and/or outfall. 



 
 

building under the stairs, 
may flow out the front of 
the building) 

 

10b 509 E Beale Street – The 
Garlic Cove Restaurant & 
Catering (front of the 
building near the S.S. 
manhole) 

#229-235 

 

Check for Potential Connection 
and/or outfall. 

11 515 E Beale Street – 
(suspect catch basin on the 
west side of the building 
near a S.S. manhole, may 
drain to the sidewalk in 
front of the building) 

#221-228 Check for Potential Connection 
and/or outfall. 



 
 

12 519 Beale Street - State of 
Arizona (west and east 
side of the building – 
suspect drains, may drain 
under the sidewalk) 

#212-220 

 

Check for Potential Connection 
and/or outfall. 

13 703 Beale Street – 
between Sippel Law Firm 
and R.W. Homquist & 
Associates (12” X 24” 
iron manhole cover in the 
flow line of the gutter and 
definitely not watertight)  

#199-205 

 

Non-roof drain. Inflow source.   

14 220 N 4th Street  - City 
Annex – Engineering 
Department (there is a 
drain in front of the 
building, suspect drain 
behind the building at 

#374-385 Check for Potential Connection 
and/or outfall.  



 
 

bottom of the steps, 
suspect catch basin behind 
the building with an 8 inch 
pipe) adjacent to  
212 N Fourth Street – 
Notary Plus (Masonic 
Temple) (another catch 
basin behind the building 
near the metal steps) 

 

15 315 Oak Street – 
Recorder’s Mohave 
County (two suspect 
drains behind the building 
at the base of the stairs) 

#393-413 

 

 

Check for Potential Connection 
and/or outfall. 



 
 

16 B.P.OE. Elks Building – 
(one suspect roof drain in 
the back courtyard. likely 
flow to grassy area) 

#390-392 

 

Check for Potential Connection 
and/or outfall. 

17 NE Corner of Oak 8 – 4th 
Street – City Complex 
(true vented manhole 
cover in the drainage path, 
this is the one the city had 
mentioned as susceptible) 

#103-105 & 386-389 

 

Non-roof drain. Inflow source.  

18 Spring & 3rd Street – 
Staint Mary’s Catholic 
Church (suspect catch 
basin behind the building 
on the northeast corner, 
may drain to the street) 

#185-189 Check for Potential Connection 
and/or outfall. 



 
 

 
 

 

19 Across the street from and 
south of 527 Pine Street – 
(suspect roof drain from 
shed) 

#196-198 

 

Not used. Outfall confirmed. 
 




