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A. Introduction

1. Benton Utilities Sanitary Sewer System serves a population of approx. 30,681

2. Approx. 19 wastewater projects were completed since 2006 to improve the wastewater
system and accommodate future growth with a construction cost of approx. $29.3
million.

3. The Sewer System Evaluation Study (SSES) was performed to inspect the Benton
Utilities Gravity Sanitary Sewer System to locate areas of inflow and infiltration (I & I) in
order to prevent Sanitary Sewer Overflows (SSOs).

B. Sanitary Sewer Overflows
1. Between August 2008 and July 2010, prior to the implementation of the SSES, a total of
145 SSOs were recorded.

C. Drainage Basins
1. The Benton Utilities sanitary sewer system is divided into eleven (11) drainage basins.

a. Basin 5 had the highest concentration of SSOs from january 2008 to June 2013.
Basin 5 is located in the oldest part of the city and has the most linear feet of
gravity pipe.

b. Basin 10 has the highest number of manholes and is also located in an older part
of the city.

c. Drainage Basins were prioritized. The SSES field investigation began with Basin
5 and 10 and so forth according to the priority number.

D. SSES Investigations

1. Smoke Testing
a. Benton Utilities Smoke Test Field Inspection Form

2. Manhole Inspection Program
a. Benton Utilities Manhole Field Inspection Form

3. Closed Circuit Television (CCTV) Inspection
a. Benton Utilities Cleaning and Video Field Inspection Form
b. BU started with mainlines that have a known history of reoccurring

maintenance issues.

E. Rehabilitation Plan
1. Benton Utilities Sanitary Sewer Manhole Repair Record
2. Benton Utilities Sanitary Sewer Gravity Main Repair Record
3. Benton Utilities Service Line Repair Record.

F. Find and Fix
1. Aprocess by which critical system repairs were made in a more timely and cost-
effective manner.
a. Service Line Repairs
1. All 399 cleanout leaks have been repaired
2. All 204 service line leaks have been repaired
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2. Pipe bursting
a. BU currently maintains a pipe bursting contract with an on-call contractor
b. Budget is approx. $200,000 per year

G. Recommended Rehabilitation Plan
1. Recommended Infiltration Removal
a. Includes 3,634 identified repairs to manholes within the gravity sewer system.
b. The estimated capital cost would be approximately $1.78 million.
¢. Infiltration sources from manholes are corrected by the following repairs:
1. Replace Manhole
Replace Bench & Trough or Repair Around Pipe
Remove Roots
Replace Cover
Raise Rim
Seal Rim or Extension
7. Cementitious Lining
2. Recommended Inflow Removal
‘ a. Sewer line replacement is recommended for approximately 1,400 LF, pipe
bursting for approximately 20,000 LF, and point repairs at 81 locations.
The estimated capital cost would be approximately $2.02 million.
c. Repairs for inflow removal are broken into the following three categories:
1. Point Repair
2. Line Replacement
3. Pipe bursting
3. Summary of Recommended Plan

a. The SSES identified Basin 10 and 5 as the highest priority basins to begin the
manhole and main line rehabilitation program.

b. The short term goals are for Benton Utilities Personnel to continue the manhole
rehabilitation program and pipe bursting contract.

1. BU to complete all 336 manhole rehabilitations by method of
cementitious lining by October 2016.

2. BU to keep the pipe bursting contract with the minimum budget that
is currently in place of $200,000 per year.

c. Longterm goals include the possibility of passing a bond issue to take bids to
complete a capital improvement sanitary sewer rehabilitation project. The
rehabilitation project would make the final improvements that cannot be
completed by the city or the on-call contractor.
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H. Summary of Results
1. BU has been able to substantially reduce the number of SSOs recorded from August
2008 to June 2013.
2. Benton Utilities recorded zero (0) SSOs for the months of May and June 2013.
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1.0 Introduction

i
The Bento‘n Utilities Sanitary Sewer System located in the City of Benton, Arkansas serves a
population of approximately 30,681. The sanitary sewer system includes approximately 7 miles of
sewer force mains (and associated valves and appurtenances), approximately 150 miles of gravity
sewers (and associated manholes), and 39 pumping facilities. The Benton Utilities Sanitary Sewer
System transports the flow to one sewage treatment plant (STP) and it is not interconnected with

- any other }gollection systems.

" | The followiing list details the many projects that the Benton Public Utility Commission has
completed|to improve the Benton Utilities Sanitary Sewer System since 2006.

} 2006 Thomas Pasture Gravity Sewer

j The project included replacing 19,539 LF of gravity sewer line consisting of 30-, 24-, 18- and
' 15-inch lines to increase capacity. $2.85 million in construction costs.

SalLitagy Sewer Mapping
The project included GPS mapping of the entire sanitary sewer collection system. A

hydraulic analysis of the main trunk lines within in the system was performed as well.

Sewer Master Plan for Area North of I-30

A master plan was developed for an area of approx1mate]y 11 square miles located in the
northern part of the city. The plan considered future growth potential and collection
system additions/modifications to accommodate that growth.

l
Egl’lalization Basin
A 57 million gallon earthen equalization basin was constructed including the installation of
manbholes, a duplex pump station, aerators, 1,450 LF of 18-inch force main, 1,500 LF of 12-
mch inverted siphon sewer line, and a backup generator. An automatic control system
shunts all excess water to the equalization basin, preventing upsets at the WWTP due to the
hydraullc overload. $2.7 million in construction costs.

2007 1-30 West Utilities Extension

Approximately 1,075 LF of 15- 1nch Gravity Sewer, 9,800 LF of 12-inch PVC Sewer force
main, and a 30-horsepower pump station was installed to accommodate future growth.

$80‘0,047 in construction costs.

Alrlme Gravity Sewer
Approx1mately 9,000 LF of 24 1nch to 36 inch gravity sewer was installed to replace

undersized lines to increase capacity. Approximately $3 million in construction costs.

AIC(%)a Road Sewer Extension
Approximately 2,200 LF of 10” PVC gravity sewer was installed to accommodate future
growth. $198,133 in construction costs.

HWY 5/Riverside Pump Station and Force Main
Approximately 10,000 LF of 12" force main, 2,900 LF of gravity sewer, and two pump

stations was installed to accommodate future growth. $800,892 in construction costs.
|
I
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Chlrisgg Acres Sewer Improvements
Approx1mately 10,544 LF of gravity sewer line, 4,678 LF of force main, and three pump

statlons were installed to increase capacity to accommodate future growth. Construction
cost was $797,779.

Hurrlcane Lake Pump Station

This project consisted of installing new pumps in an existing wet well and 13,830 LF of 16
inch force main to increase capacity in preparation for future growth. Construction cost
wals approximately $850,085.

}

2008 Waistewater Treatment Plant Expansion

The construction of the Wastewater Treatment Plant expansion increased capacity from 5
MGD to 8 MGD. This project included a new oxidation basin, an 82 inch digester, a 120 foot
clarlﬁer an ultraviolet disinfection system, operations building and pump station
renovations. Total construction cost was approximately $13.5 million.

' 200 Wl| low Street Pump Rehabilitation
ThlS project included the installation a sewage overflow pump station containing two
submersible pumps designed to pump 5556 GPM in parallel next to the existing Willow
Street pump station. The new pump station collects the additional flow caused by I & I then
shulnts that excess flow to the EQ basin to prevent SSOs upstream. The influent is screened
prior to entering the basin. Construction cost was approximately $562,193.

i . 2010 Sewer Line Pipe Bursting
. The;z project included sewer pipe bursting of approximately 5,575 LF of existing sewer line

and inserting HDPE pipe, point repairs as required to remove obstructions; sag remediation
of rieplaced lines; restoration of service connections by open cut; pre-construction and post-
coqstructlon video of all pipe burst lines; and restoration of all disturbed surfaces and
facilities to existing condition. The contract covers a 5 year period. The first year
conlstruction cost was $393,907. :

Pump Station Rehab

The River St., Coats Rd., Neely St., and Chatfield sewer pump stations were rehabilitated.
Work consisted of removing the existing dry pit submersible pumps and retrofitting the
existing wet well to accommodate new submersible pumps. Construction cost was
approximately $264,062

2011 Pro}cess Washwater Pump Station
A process washwater pump station was installed at the Benton Wastewater Treatment

Plaht to pump and screen effluent discharged from the plant back to various processes
within the plant, i.e. dryer, sludge press, screens, digesters, and clarifiers The project -
reduced the potable water used by the WWTP approximately 10,000 gal/month.
Construction cost was $414,717.

2012 Thomas Pasture Pump Station and Force Main Upgrade

2385 LF of 20 inch ductile iron sewage force main and pump station up grade with three (3)
i new dry pit pumps with VFD’s were installed to increase capacity for future growth.
. Construction cost was $735,220.
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‘ ' Alcoa Road Gravity Sewer

83;5 LF of 10 inch gravity main was relocated and extended along Alcoa Rd. to accommodate
future growth. Construction cost was $304,859.

' 2013 _Edison 24-inch Gravity Sewer

Thf:3 project included the installation of 4,300 LF of 24” gravity sewer line to replace existing
undersized lines to prevent SSOs: New manholes were also installed to prevent1 & I. There
are two more phases to the project in the future to replace another 8,000 LF of existing

] sewer main. The Phase I construction cost was $562,712.
! ] o

|
Hurricane Lake Pump Station Modifications

The project consisted of upsizing the existing pumps to accommodate future growth.
Construction cost was $519,764.

- The Sewer|System Evaluation Study (SSES) was performed to inspect the Benton Utilities Gravity
Sanitary Sewer System to locate areas of inflow and infiltration (I & I} in order to prevent Sanitary
. Sewer Overflows (5SOs). Figure 1 shows examples of & [ that are to be corrected in the sanitary
. sewer system. The study consists of first dividing the entire system in into drainage basins. The
' basins were then prioritized based on location and concentration of identified SSOs. Smoke testing
© was perforped in all basins, beginning with the highest priority basin. Closed Circuit Television
(CCTV) Inspections were performed on sewer lines deemed necessary based on the results of the
smoke testing and/ or reoccurring maintenance issues. Manhole inspections were performed in all
- - basins. A method of repair and cost was developed for the deficiencies found in the sewer system.
‘ The improvements were then prioritized and a schedule of long and short term goals for correcting
the deficiencies in the sewer system was developed. Many repairs, such as uncapped cleanouts,
were made immediately and are explained in more detail within the study.
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2.0 Sanitary Sewer Overflows

|

. The primary goal of the SSES is to minimize the number of SSOs. A copy of the Benton Utilities
Sanitary Selewer Overflow Response Plan is included in Appendix 1. Between August 2008 and July
© 2010, prior to the implementation of the SSES, a total of 145 SSOs were recorded. Graph 1 shows

, which component of the sewer system those S50s occurred and Graph 2 categorizes the causes of
- the SSOs. |
|
l

1 Sanitary Sewer Overflows
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- make up the majority of the SSOs. Surface water infiltrates the wastewater collection system during

rainfall events which result in hydraulic backups and cause the system to surcharge. The SSES
' examines e;ach component of the gravity sewer system to pinpoint the exact causes in order to
minimize the number of SSOs.

‘ . The graphs devéloped during the study show that manholes in the gravity sanitary sewer system

|

3.0 Drair'_lage Basins
|

!

" The Bentor|1 Utilities sanitary sewer system is divided into eleven (11) drainage basins. The
" drainage b;’asin map is shown in Figure 2 and a large copy is included in Appendix 2. Each basin was
' separated ti)y grids as explained in Section 3.1.1 System Profile of the Benton Utilities Capacity,
. Management, Operation, & Maintenance (CMOM) Manual. Table 1 shows the priority of the
~ drainage be'llsins based upon location and concentration of identified SSOs. Basin 5 had the highest
| concentration of SSOs from January 2008 to June 2013. Basin 5 is located in the oldest part of the
" city and has the most linear feet of gravity pipe. Basin 10 has the highest number of manholes and
~isalso locaﬂed in an older part of the city. Therefore, the SSES field investigation began with Basin 5
»and 10 and!so forth according to the priority number.

! Table 1

Priority No. Bain No. | o. of Linear of Feet of Total No. of SSOs
Manholes Gravity Pipe 2008 - June 2013

1 5 ‘ | 215,742
2 10 949 191,158 77
3 3 655 134,425 : 41
4 217 66,350 26
5 11 540 106,185 = 21
6 2 495 132,950 19
7 7 124 28,067 7
8 8 386 91,395 6
9 1 110 118,408 4
10 6 210 36,691 2
11 9 107 35,629 2
| Totals 4,387 841,258 309
i
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4.0 | SSES Investigations

|
l

‘ Gravity sewers within the Benton Utilities sanitary sewer system were inspected for structural

mtegrlty and maintenance issues. These assessment activities mcluded smoke testing, manhole
1nspect10ns and Closed Circuit Television (CCTV) as deemed necessary by smoke testing or
reoc[currmg maintenance issues. Smoke testing and manhole inspections began in Basin 5 because
that basm had the highest number of SSOs.

4.1 Smoke Testing

i |

Smol?<e Testing was conducted to identify the location of inflow sources such as structural

damége in sewer pipes or manholes, cross connections including but not limited to roof

 leaders, foundation drains, yard drains, storm sewers, and undocumented/illegal connections.
Smol;<e testing for the Benton Utilities Sanitary Sewer System began May 2011 with Basin 5
and was completed in July 2012 with Basin 8. Smoke Testing results were recorded on Smoke

' Test Record forms then placed in labeled three ring binders for each basin. The binders are

' dividéd into four categories; Clean Out Broken - Leak, Service Leak, Manhole Leak, and

- Possible Main Leak.

l 411 Benton Utilities Smoke Test Field Inspection Form

.The standard Smoke Test Inspection Form is completed for sanitary sewer mains where
.a conditional assessment is performed. The location of the sewer main is identified by
lthe Street Name or a Location description, Downstream and Upstream Manhole
' Number, and corresponding Basin and Grid Number. The physical characteristics of
ieach line are recorded including size of the main in inches and the line material. A
description of the area cover above the line is identified as the following: Concrete
‘Pavement, Asphalt Pavement, Sidewalk, Gravel, Grass, or Wooded. The defect location
jin the line is checked as the following: Main Line, Service Line, Cleanout, Leak at
1Manhole Cross Connect, or Other. If other is checked thena description is provided. A
‘copy of the Smoke Test Field Inspectlon form is included in Appendix 3.

The following documentation is collected for each Smoke Test Record:

e The photo number is loggéd on'the Smoke Test Field Inspection Form.
‘e Photographs of the identified defect in the sewer system are included behind the
Smoke Test Field Inspection Form for that particular main line.

: |
l ‘ Photographs
|
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d Field Sketches

, ‘e A field sketch is created to identify the location of the sewer system defect. The
sketch includes the use of street names, dimensions from structures, and any other
identifying features to describe the location of the sewer system defect.

“ The inspector records his/her initials and the date of the inspection. Personnel
' performing the main line inspection provide any additional comments that are
“pertinent to identifying any defects in the sewer system at the bottom of the page.

4.2 Manhole Inspection Program
| Saniﬁary sewer manhole inspectioris are hn important component of the gravity sewer system
' assessment due to the susceptibility of manholes to structural defects and/or I & I which may

contribute to SSOs. Manhole inspections not only provide valuable information on the
_physical condition of the manholes, but also an opportunity to observe pipe diameters,

- inverts, and surcharging within the main line gravity sewers.

3

. The data collected during manhole inspections is recorded usmg the Benton Utilities Manhole
’ Inspectlon Form. Completed manhole inspection forms are placed in labeled three ring

t bmders for each basin. A copy of the Manhole Inspection Form is included in Appendix 4.

‘ I ’

4.2.1 Benton Utilities Manhole Field Inspection Form

. The standard Manhole Inspection Form is completed for manholes where a conditional
,assessment is performed. During an inspection of manhole components, a non-entry

! (topside) manhole inspection is conducted to determine the overall condition of the
5manhole as viewed from the ground surface. The location of the manhole is identified
;by the Main or Lateral Number, Manhole Number, Street or Intersection, and
icorr_espondmg Basin and Grid Number. The physical characteristics of each manhole
‘are recorded including the surface surrounding the manhole, rim elevation compared to
‘the surface, and manhole interior material. The structural integrity of the manhole is
inspected on a scale of G - Good, F - Fair, P - Poor, and N - None. The presence of roots
and any other debris or sediment is also recorded as well.

i

iThe surrounding area is observed and noted if manholes are located in areas that are

! ‘conductive to flooding or ponding that allow water to ‘enter the sanitary sewer system.
gDefects including evidence of infiltration seepage, overflow, and stoppage is recorded

‘on the form. Other information recorded in the manhole inspection include flow
‘characteristics and clarity of the water.
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The following documentation is collected at each manhole:

i
| Manhole Photographs |
’ e The above ground location of the manhole.

} 'e The interior of the manhole looking down at the manhole invert and looking into the
\ incoming and outgoing pipelines.
e Potential issues and points of interest for documentation purposes.

-e  Significant defects observed during the manhole inspection.

‘Manhole Field Sketches
® A connectivity field sketch of the manhole is created, using the schematic diagram
i ! on the Manhole Inspection Forrp, showing information regarding connecting pipes
| (e.g., pipe size, pipe depth to inyert, pipe material, and pipe location relative to true
north).

'Personnel performing the manhole inspection prioritize the need for repair as; None
.Needed, 1st Priority, 2nd Priority, or Regular Maintenance. Based on the overall
condition of the manhole, personnel describe the recommend repair. Lastly the
'inspector records his/her initials and the date of the inspection at the bottom of the

l form. :

) !
i

4.3? CCTV Inspections

; Closéd Circuit Television (CCTV) inspection is performed to confirm the location and

' magnitude of structural defects, points of inflow and infiltration, undocumented / illegal

_connections, and blockages within the gravity sewer system. Examples include leaks, cracks,

+ and broken pipe. Currently, segments of the main lines of Basins 2 through 10 have been

! videoF inspected. Benton Utilities started with these basins first because they have a known
histo;ry of reoccurring maintenance issués. These basins did not smoke test very well,

! fneanfing locations of structural defects were not discovered during smoke testing. This is

: believed to have been caused by existing soil conditions and a large number of the gravity

‘main-under some type of pavement. The soil in those basins is mostly clay. Clayey soil

“conditions along with existing pavement above the line prevents the smoke from traveling to

‘the surface. These conditions make it hard to identify structural defects that allow points of |

; & lin the gravity sewer system.
|

¥

I *  4.3.1 Benton Utilities Cleaning and Video Field Inspection Form

H

i

‘Main lines inspected by CCTV are recorded on the Benton Utilities SS Gravity Main
Repair Record for each basin under the “Cleaning and Video Inspection” section of the
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- . | form. The locations of the sewer mains inspected are identified by Street Address or
. : i Location Description, Grid Number, and Downstream and Upstream Manhole Number.

| ’ Physical characteristics of each line are recorded inclgding the following: Pipe Depth
! (ft), Pipe Size (in.), and Pipe Material. Personnel also include the date that the main was
.inspected. A Repair Requirement is then suggested based on the summarized reports of
-the Smoke Test Field Inspection Forms and the results of the CCTV. Refer to Section 5.2
“Benton Utilities Sanitary Sewer Gravity Main Repair Record for more information

concerning the mains inspected by CCTV.

!
|

Rehabilitation Plan

5.0

| The Benton UtilitieséRehabilitation Plan addresses the deficiencies in the sanitary sewer collection
‘ syste’m by means of rehabilitation, repair, or replacement. The gathered information from manhole
mspectlons smoke testing, and CCTV for the Benton Utilities Gravity Sanitary Sewer System is
summarlzed on repair records. The repair records summarize the various types of deficiencies in
the sewer system A method of rehabilitation, repair, or replacement is determined by analyzing
the repair records. Required repairs based on the results of the individual inspection forms are
separated into the following components of the gravity sewer system; manhole, gravity main, and
; servi;ce line. The repair records listed below for Basins 1-11 summarize the location of the defects,
" identify the need for repair, suggest the recommended method of repair, and track the completed
‘ . imprpvements for Sanitary Sewer Manholes, Gravity Mains, and Sewer Service Lines.
‘ |
i Oi BENTON UTILITIES SANITARY SEWER MANHOLE REPAIR RECORD
| e BENTON UTILITIES SS GRAVITY MAIN REPAIR RECORD
! e BENTON UTILITIES SERVICE LINE REPAIR RECORD

Each:manhole, smoke testing, and CCTV field inspection form has been summarized by basin

: numl?er in the repair records to consolidate the enormous amount of information gathered from
the field reports The repair records quantify and track the repalrs required to correct the
\

def1c1enc1es in the gravity sewer system. - i
|

5.1 Benton Utilities Sanitary Sewer Manhole Repair Record

All the information from each manhole field inspection form is recorded in the Benton
';Utilitiies Sanitary Sewer Manhole Repair Record (included in Appendix 5). The manhole
repair records are separated for each basin. The date each manhole was inspected is
.recorded. The location of each manhole is identified by Street Address or Location
iDescriiption, Grid Number, and Manhole Number. The physical characteristics visually
: ‘inspected are summarized including; manhole Depth (ft.), Accessibility, and Surface Above
» ' - ‘Manh‘ole. The surface surrounding the manhole has the following subheadings; Concrete
Pavement, Asphalt Pavement, Sidewalk Pavement, Gravel, Grass, and Wood.
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. The Need for Repair Section, as documented on the field inspection report, is divided into

- subheadings; None, 1st, 2nd, Low, No Access. The number one (1) is placed in the appropriate
priority column. Each priority subheading is summed in the Benton Utilities SS Manhole
Repalr Record Summary to assess the number of manhole repairs for each basin. Those totals

| w1ll 1dent1fy which basins to begin manhole repairs.

_‘ The Repair Requirement Section is divided into columns with the following subheadings;

' Replace Manhole, Bench & Trough or Repair Around Pipe, Remove Roots, Replace Cover,

‘ Raise Rim, Seal Rim or Extension, and Cementitious Lining. The number one (1) is placed in
' the column of the suggested repair as shown on the Manhole Field Inspection Form. Each

! repair requirement is summed in the Benton Utilities SS Manhole Repair Record Summary to
prlormze the type of manhole repairs and provide a quantlty of those repalrs in order to

| prov1de a cost estimate.

‘ Once' repairs are completed, the date of the repair is recorded and the method of repair is
' indicated on the form. The method of repair includes the following columns; Manhole

' Replaced, Bench and Trough Repaired or Hole Sealed at Pipe, Roots Removed, Cover

' Replaced, Rim Raised, Extension or Rim Sealed, Lining Completed. The number one (1) is
“entered into the appropriate columns for the type of repair. Benton Utilities can track the

| comqleted repairs and schedule new improvements for each basin.

!

} The total number of manholes mdlcated as Unable to Access is most likely over estimated.
'The number total number of manholes for each basin is based off of old maps and unverified
information. Some manholes listed may not actually exist. Appendix 6 shows a summary for
each basin of the remaining 461 manholes to be inspected. A total of 119 manholes were
located, however, they are inaccessible for the following reasons; Need to Camera, Debris or
'Deep, M.H. with Bolts, and Asphalt Over - Jackhammer. Five (5) manholes were verified that
do not exist. 461 manholes are currently unaccounted for. It is estimated that approximately
1 50% of those unaccounted manholes do not exist in the system.

| i . |
LAl oé the information gathered from the Benton Utilities SS Manhole Repair Records for each
; basin is summarized in the Benton Utilities SS Manhole Repair Record Summary Spreadsheet,
' which is included at the front of Appendix 5. The summary spreadsheet allows managers to
prioritize and schedule manhole repairs, prepare cost estimates for budgeting purposes, and

determine how much progress has been made on completion of required repairs.

{

[ _
5.2, Benton Utilities Sanitary Sewer Gravity Main Repair Record

| The information collected from each Smoke Test Field Inspection Form and actual CCTV
‘results are summarized on the Benton Utilities Sanitary Sewer Gravity Main Repair Record
‘(included in Appendix 7). The gravity main repair records are separated for each basin. The
‘date each main was smoke tested and videoed is recorded. The location of each main is
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| ideniiﬁed by Street Address or Location Description, Grid Number, and Manhole to Manhole
| Number. The Surface Type above the main is indicated by the following subheadings; Storm
| Drain, Asphalt Pavement, Sidewalk Pavement, or Grass.

Main lines that have reoccurring maintenance issues or failed smoke testing are followed-up
- with a cleaning and video inspection. The results from CCTV results are recorded under the
[, Cleaning and Video Inspection section. That section is divided into the following subheadings;
. Datej‘ From Manhole, To Manhole, Pipe Depth (ft), Pipe Size (in) and Pipe Type.

Benton Utilities Personnel or the consulting engineer review the CCTV results to inspect the

; condition of the line to identify the pipe defects and determine the repair requirements.

! Inspection results and decisions concerning the proper repair method are recorded under the
Pipe Defect/Repair Requirements Section. The pipe defects are divided into the following
- subheadings; Date Determined, Line Sag/Grease, Separation Joints/Roots, Objects Through
Mam The number one (1) is entered into the appropriate columns that best describe the pipe

l defects The recommended repair requirements are divided into the following subheadings;
Replace Pipe Size (in), Length, Point Repair, and Pipe Burst Length (ft). The recommended
‘pipe dlameter (in) is entered into the Replace Pipe Size column. The number one (1) is
entered into the Point Repair column. The recommended length of pipe to pipe burst is

! enter:ed to replace defective pipe. If questions arise on a given repair, the original inspection
forms and CCTV videos are reviewed again. Managers or the consulting engineer use data

‘recorded under the Repair Requirements Section to estimate repair costs for budgeting funds

‘and develop a schedule to complete repairs.

| | _ i

‘As rei)airs are completed, information is added to the Repair Completed Section that is
“divided into the following subheadings; Date, Line/Sag, Grease, Separation Joints/Roots,

:Ob]ects Through Main, Replace Pipe Size, Point Repair, and Pipe Burst Length (ft). The
number one (1) is entered into the Line Sag/Grease, Separation Joints/Roots, Objects Through

‘Main, and Point Repair to indicate that the problem has been corrected and that the main is

‘functioning properly. The actual diameter (in) of the pipe size installed, by pipe bursting, to

-replace the existing is entered into the Replace Pipe Size column. The field measured pipe

}burstilength installed to correct the defective section of existing sewer main is entered into

'Pipe Burst Length (ft).

All of the information gathered from the Benton Utilities SS Gravity Main Repair Records for
ieach i)asin is summarized in the Benton Utilities SS Gravity Main Repair Record Summary
ESpreadsheet that is included in the front of the Appendix 7. The summary spreadsheet allows
;mana3gers to prioritize and schedule gravity main repairs, prepare cost estimates for
;{budgeting purposes, and determine how much progress has been made on the completion of
required repairs. All gravity mains for each basin have been smoke tested, but not all
lobserved problem areas have been videoed. Benton Utilities has completed gravity main
irepair summary spreadsheets for Basins 2 through 10. They are continuing to update the
'spreadsheets for the remaining two basins.
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' . 5.3 Benton Utilities Service Line Repair Record

}
' The information collected from each Smoke Test Field Inspection Form and visual
obsetvations for defective sanitary sewer service lines are summarized on the Benton Utilities
- Service Line Repair Record. The service line repair records are separated for each basin and
' are included in Appendix 8. The date the faulty service line was smoke tested is recorded.
i The locatlon of each faulty service lme isidentified by Street Address or Location Description,
and Grld Number.

. The type of leak revealed during the smoke testing is identified as either a clean out or service

| line leak. The number one (1) is placed in one of the two columns. The date the Owner was

: notified of a repair to the service line is recorded. The form also has another column for the
date the repair was inspected and was found to still be unacceptable The final date recorded

| is the one where the repair has been completed. The number one (1) is then placed in the

|
| appropriate column where either the clean out or the service line is repaired.

: Each type of leak or repair for each basin is totaled at the bottom line of the form. A summary
-sheet, included in Appendix 8, totals all the leaks and repairs and tracks when each leak is
repai'lred.

P ' The entire collection system has been smoke tested. A total of 399 cleanout leaks and 204
. service line leaks were identified by smoke testing and visual observations. Repair of
- damaged cleariout openings and repair of service lines is the responsibility of the property
owners. Certified notices were mailed to owners informing them of their responsibilities and
| allowed them 3 weeks to make the repalrs '

i
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6.0 ;Find and Fix

The Find and Fix concept provides a process by which critical system repairs are made in a more
tlmely and cost-effective manner. Find and Fix methodology employs the concept that when critical
fallures or deﬁc1enc1es warranting prompt repairs were found during condition assessment
actwttles actions were taken to correct the problems either by Benton Utilities personnel or on-call
contractors. It was the responsibility of Benton Utilities’ Managers to determine if a defect met the

- prompt repair criteria.

Prompt repairs of sanitary sewer infrastructure were warranted when critical defects were found.
The compognents containing these critical defects, in most cases, were operable at the time of
discovery but could have been at material risk of failure and had the potential for severe
conséquenjces. Defects found during the SSES investigation approach that warranted prompt

; repai%rs met one or more of the following criteria:
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: ' . Poéed an immediate threat to the environment
Pofsed an imminent threat to public safety

Created problems that may have resulted in SSOs, or
Contributed substantial inflow to the system

' Types of repairs considered for Find and Fix concept include:
v ¢ Manhole lining
. Manhole reconstruction
. Pomt repairs
. Plpe bursting
¢ Service line repairs

. Once a critical defect was identified, it was reported to Benton Utilities Wastewater Collections
Manger, who then scheduled the repair. The manager either directed field ¢rews to make a point
repajr or temporary fix, or notified the on-call contractor to complete the repair.

‘ ' |

: | ‘
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l 61 Service Line Repairs

“Smoke testingrevealed many missing or broken cleanout caps on sanitary sewer services.
0 Benton Utilities used the Find and Fix approach to repair many of the cleanout leaks on the
- date of the smoke testing by replacing the missing or broken cleanout caps. Replacing the
1 cleanout caps was more cost effective than paying postage on a certified letter to a
homeowner and then sending city personnel to check to see if the cap had been replaced. To
date 'all 399 cleanout leaks have been repalred

6.2 Pipe Bursting

| Pipe bursting is a trenchless method of replacing sewer line without the need of a traditional
i constructlon trench. Pipe bursting is also used to expand the sewer line carrying capacity by
' replacmg smaller mains with larger ones or “upsizing.” Benton Utilitiés currently maintains a
. pipe burstmg contract with an on-call contractor. The contract also includes a number of

point repair and sag remediation work items. The budget for pipe bursting is approximately
'$200,000 per year. The following table summarizes pipe bursting in the sanitary sewer
_collection system since 2005.
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Table 2 ,.
Benton Wastewater Collections Pipe

Bursting Summary

‘ Year " Linear Feet of Estimated Total

{ | ) Pipe Burst

L 2005 5,137 $251,555.71
2006 7,939 $498,547.66
2007* 0 $0.00
2008 2,028 $164,177.00

| 2009 3,164 $215,360.00

f | 2010 2,147 - $363,032.00

} ‘ 2011 2418 $165,174.00

l | 2012 3,041 $194,883.00

2013 1,001 $67,833.00

| Total 26,875 $1,920,562.37

* No Work Performed

}
|
|
I
|
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7.0 |Recommended Rehabilitation Plan |

i

The rjecom?nended rehabilitation plan consists of work to be performed to the gravity collection
system. The plan includes inflow repairs, infiltration repairs, sewer line

‘ repleicement/ rehabilitation, and routine maintenance repairs. The costs to perform the
- recommended plan is given in capital cost which includes construction cost and a 30 percent

additional cost which includes administrative cost, legal fees, engineering fees (if required), and

. contingencies.

The Ijepair’;records quantify each type of repair for the different components of the gravity sewer
system. THe estimated costs are developed from the data collected in the repair records. Cost
estimates aflre separated by basin in order to prioritize those improvements. The repairs identified
through the SSES investigation that have already been completed are not reflected in the cost
estimate. Those repairs are identified on the summary sheets as being complete.
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' ; 71 Recommended Infiltration Removal

 The recommended infiltration removal plan includes 3,634 identified repairs to manholes
within the gravity sewer system. The estimated capital cost would be approximately $1.78
- million. Infiltration sources from manholes are corrected by the following repairs:

Replace Manhole
o Replace Bench & Trough or Repalr Around Pipe

‘e R_emove Roots

» Replace Cover

e Raise Rim-

. Sl'eal Rim or Extension
e Cementitious Lining

t

I A summary of the recommended plan for infiltration removal for each basin is given in Table
3

'

L
E ‘ Table 3
i ! !
[ ' SUMMARY OF RECOMM'ENDE‘.D PLAN FOR INFILTRATION REMOVAL
!
. : Quantity Estimated Quantity  Estimated
) : : of  Capital Cost of Capital Cost
Repair Description Repairs ($) Repair Description Repairs ($)
‘ Basin 1 ' ‘ Basin 3
Replace Manhole - S0 Replace Manhole - $0
Bench & Trough or Around Pipe 3 $3,600 i Bench & Trough or Around Pipe 40 $48,000
Remove Roofs 2 $1,600 ' Remove Roots 21 $16,800
Replace Cover - SO Replace Cover 11 $3,630
Raise Rim 4 44,400 Raise Rim 108  $118,800
Seal Rim or Extension 14 $3,990 Seal Rim or Extension 16 $4,560
Cementitious Lining 15 $3,000 Cementitious Lining 210 $42,000
Sy btotal 38 $16,590 Subtotal 406 $233,790
| ! ‘ ]
‘ Basm 2 Basin 4
Replace Manhole - SO Replace Manhole - S0
Bench & Trough or Around Pipe 10 $12,000 Bench & Trough or Around Pipe 3 $3,600
Remove Roots 4 $3,200 Remove Roots 1 $800
Re plage C