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Introduction & Background

INTRODUCTION & BACKGROUND

The Hunters Hollow Wastewater Collection System is a separate wastewater collections system managed
and operated by Bullitt Utilities, Inc with approximately 35,188 linear feet of 8", 10", and 12° VCP and PVC
sewers. ‘The system also includes (2) pumping stations that divert within the coflection afea. The main
system was televised and inspected during 2014. The additional areas of Majestic Acres Subdivision
& Benjamin Woods Subdivision have been included for this update as of May, 2015.

The goals for the Sanitary Sewer Evaluation Study (SSES) include reducing or eliminating any bypassing

or overflows experienced at the Hunters Hollow Wastewater Treatment Plant, as well as reducing or

eliminating backups and’ surcharging in the collection system and pump stations. The results of this

SSES will be used to identify system defects to help prioritize rehabilitation efforts so that repairs can be
made to ultimalely reduce the peak flows in the existing collection system. Improvements will be made.
annually based on these recommendations and findings. This evaluation included review of construction
plans for various parts of the collection system'and combining them into one system map that was then
compared and updated based on the CCTV inspections. This final system map was then utilized as part

of the SSES summary results. The systern maps have been updated based on the additional areas
of Majestic Acres and Benjamin Woods Subdivisions.

1.1 Description of the Hunters Hollow and Hillview Study Area

The Hunters Hollow collection system is located in north Bullitt County and lies just south of the Jefferson
County line in a primarily residential area called Hillview, bounded to the wesl by I-65, io the east by

Pioneer Village, and to the south by Jefiie Lane.- The collection system is divided into (4) four sub-areas

named for their corresponding subdivision names and systems that gravity either to the Hunters Hollow

Treatment Plant, or to a localized pumping station that pumps into the main collection system.

e Hunters Hollow Subdivision (HH1) includes the original portion of Hunters Hollow Subdivision,
Smith Grove Subdivision (Shelby Circle) off of Smith Lane, and also the commercial area along
Carter Avenue and Terry Blvd. This part of the collection system serves approximately 198
customers, mainly residential with a.few commercial warehousing/offices. The system has
approximately 8,744 linear feet (LF) of 8", 107, and 12 mainline sewer, comprised mainly of
vitrified clay pipe (VCP) and Polyvinylchloride (PVC) pipe constructed in the 1960's and later.
For sewers made with viirified ciay pipe, it is not surprising to find many defects during system
investigations. Given that much of this system is part of the original collection system however, a
good portion of HH1 is for the most part in acceptable condition.

e« Hunters Hollow Subdivision 2 (HH2} includes Hunters Hollow Subdivision to the north of the
originat subdivision, with the Bigwood Way Pumping Station that diverts wastewater flow over o
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Exhibit 1.1 - Hunters Hollow Service Area Map
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introducticn & Background

HH1. This part of the collection system serves approximately 168 residential customers. The:
system has approximately 12,152 linear feet,(LF) of 8" sewer, comprised mainly of VCP.

Hunters Hollow 3 (HH3) includes the Benjamin Woods Subdivision & Majestic:Acres Subdivision
located to the north and west of the original Hunters Hollow Subdivision, and includes the Ziniz
Pump Station off Hillview Blvd that diverts flow from Majestic Acres (165 customers) over to HH1.
Benjamin Woods ties 89 customers into the HH2 system by gravity. This part of the collection
system serves approximately 264 residential customers. The system has appreximately 10,829
linear feet (LF) of 8" sewer, comprised mainly of VCP and PVC pipe. The additional CCTV
inspections and summary has been provided for this area with this updated report.

« Blue Lick Road (BL) includes collectors that provide service to small residences, and
apartments west of Blue Lick Road, as well as commercial buildings running north along Blué
Lick Road to the Jefferson County line.. This collection area also connects to the Ziniz Pump
Station which diverts flow back into HH1 and includes. approximately 45 customers, with
approximately 3,463 linear feet (LF). of 8" sewer, comprised mainly of vitrified clay pipe VCP and
PVC pipe.

Exhibit 1.1.1 provides a Service'Area Map identifying the (4) four subareas listed.
1.2 Historical Data

Historical data for the Hunters Hollow system only included. construction plans for various portions of the
system, as well as recent monitoring information from usage of the Veolia temporary WWTP. Monitoring
of flow indicated a typical dry-weather flow of approximately 160,000 gallons per day. Peak flows during
wet weather events typically overloaded the 300,000 galion temporary treatment system. These
increases confirm increased wet weather flows throughout the study area, demonstrating the magnitude:
of inflow and infiltration at various locations within the system. No pump station rur time data was
available to analyze add'i_tional portions of wet weaiher impacts in the system. Note that due to the
temporary nature of operations_ with the Veolia Wastewater Treatment Plant no_continuous

records have been provided to compare normal operating conditions with wet weather conditions.

Additionally, since no_flow monitoring has been performed for various sections of the gravity

system, no comparison is provided by watershed or basin. These items are recommended to be
addressed in the "Corrective Action Plan” letter dated June 1, 2015.

Engincers, PLLL
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Field Investigation & Results
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SECTION 2: FIELD INVESTIGATION & RESULTS

The field investigation and inspection portion of this study generates the required information to znalyze
the sanitary collection system. The mainline sanitary sewers were televised for a major portion of the
system and defects were noted. Manholes were inspected to determine if any major structural or other
deficiencies could be found. Smoke testing was not currently performed, however as indicated in
discussions with operation siaff, smoke testing was performed approximatély 10 years ago, with limited
results (as_identified by Bullitt Utilities personnel, and no records/data has beén _provided to
confirm). No additional internal or external property as’sessmentfs were performed on private property to
verify basement connections or downspout. connections to fhesyslern [from recent discussion with

some of the neighbors it does seem possible that both downspouts and possibly even sump

_bumps are connhected to the sanitary sewer system — a private property canvassing wouwld be

required to gain additional information from residents to indicate if .they have any illicit

connections that could be removed.

2.1 Sanitary Sewer Manhole Inspections

Field inspection and investigation was conducted to evaluate the sanjtary sewer manhole structures that
comprise the Hunters Hollow collection system in areas HH1, HH2, and BL. The inspections focused on
issues related to Inflow and Infiltration"concerns, structural deficiencies and gathering any additional “as-
built” sewer information. Additional inspect{ons for manholes in area HH3 are now provided with

this update.

211 Typicai Defects Found During Manhole Inspections

The following details typical defects that are looked for during the inspection of sanitary sewer

manholes.
Cover

Common defects that occur ‘with the cover-are wrong size or type, cracked, and below
grade. Covers that are the wrong size for the intended frame are either too small and
ultimately do not rest on the seat correctly. When the struclure resides in the path of traffic,
this situation creates the potential for the cover to come loose as vehicles travél over the

cover.
Frame

Common defects that occur within the frame are lateral cracks, nén-level frames, and offset
frames. Structures that reside in the path of vehicular traffic require the frame o be level
with the roadway to ensure that the cover remains at grade with the pavement. Vehicles

N\ BlueStone 21
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AT WO Field Investigation & Results
that travel.over an uneven coveréan cause structural'daniage to.the manholé and /'6r the,
frame.,

. i <4,
Wall/Cone o

8]

The materials used for the construction of walls and. cones rangestfrom precast or cast in
place concrete in.newer constructlon to brick and mortar for earlier construcnon Common
defects that can be found wnthm thus component of the sewer'include mnssmg matérial, loose
materlaf and f[actgres or-cracks. In areas of hlgh_ ground water, cracks may keep growmg_
due to the additional pressure of water and may ’iea,d‘ to continual infiltration within the"
sewer.

Bench

The bench of a manhole is usually built of bricks and mortar in: d,lder manholes and coricrete
in newer construction. Common defects that occur are cracks in‘the bench and infiltration
‘where the wall mgets the bench:. These areas of concérri should be corrected with a'high
strgngfh cement or mortar material. “The malerial selected would require & short cure time in,
order to minimize restrictions of flow from the upstream pipe during repaifs;_

Channel

‘The trough is commonly built from vitrifigd' clay, brick, and, concrete. Defeéts that occur
within:this component primarily consist of cracks, and obstructions. Cracks-are. corrected by
pplying 'the safme. type of cement or mortar material -as described ‘above in the “bench”
discussion.

Steps

Steps are commonly made froim cast iron; or steel materials.  Qver time, the maler'ial_
deteriorates making the step unsafe, or the connection to the manhdle v.'vall fails Tesulting in
missing stéps. Prior-to re'ptaCin‘g _missing or unsafé steps, the ‘entire manhole should be
assessed for other rehabilitation. issues.

2.1.2 Inspection Protocol / Techniques

The following steps detail the protocol and techniques used during the inspection to identify and
quantify possible defects with each component of a sanitary manhole. Manhole inspections
consisted of the following general forméi;

1) Manholes were located by the field inspection créws with a reasonable effort, defined as
an on-the-ground search using available system maps. Buried manholes were not
uncovered.

2) |f crews were unable to Iocgte manholes, they were designated as "could not locate”

(CNL). ]
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3) A detailed inspection of eacnh structure: was per?c_;_r_me_d by,-_the ﬁeld_ crews from the
surface (no confined space entry. occurred-in any paéé).- a;dd'rgssing applicable items on
a standard inspection form. Visual ins;pections included the following information,
documented in the apprOprrate fields using standard manhole inspection codes:

. General mformatlon regarding the mspectlon conditions; dateftime, crew,

0

location, flow depth, surcharging, silt buuld -up. and ponding ewdence

e

Type, depth, and diameter of manhole structural assets {manhole, cover, and

barrel);, B g
. The type/material and condition of pertinent mt.ernal structures;.
. Size and quantification of defects; o
. The.size, material, and condition of pipe connections; and,
3 Documentation of obsérvations‘in the comment field.

:24.3  Inspection Results

The defects identified can be categorized into two
primary areas;, either Inflow and Infiltration
congerns or structural deficiencies.

Of the 1:53_total ménholes identified in the Hunters

Hollow system, 12 could not be located and 41
were in area HH3;

Figure 2,1.2 Manhole Inspection
For Area HH3, 41 manholes wera inspected with 7 riot located/buried (and one manhole
located o the Bluelick Airfield “M22” was bolted down and could not be opened).

Table 2.1.1 fists the manholes that.could not be found or were buried

Table2.1.1 Manholes Not Found/Buried (Addl Manholes Not Found/Buried in HH3)

MANHOLE ID MANHOLE ID
002 (Smith) 065 (HH1) A2 (HH3) M21 (HK3)
006:(Smithy’ 076 (HH1) A13 (HH3) 7
009 (Smith) 077 (HRY) M3 (HH3)
010 (Smith) 080 (HH1) M8 (HH3)
012 (Smith) 054 (BL) M12 (HH3) .
014 (Smith) BL4A(BL) M20 (HH3)

Most all of thé manholés inspected were in fair condition with typical concrete walls and benches
with either VCP or PVC channels. Most manholes: did not have cones and‘ most all manhole
covers were ‘cast iron with fitting lids, A few manholes near the existing treatment plant were

o — 23
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Field investigation & Results
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deteriorating-dug’to prior system 'backups and overflows. These manholé$ are, listed in Table

2.1.2 along with a few other manholés'in the system that. require repairs.

 Tatile 2.1:2 Mantioles Requiring Groutifig/iRepair

. MANHOLE 1D, c
WWTP 1 074 (HH1) 045 (HH2)
WWTR._2: 066 (HH1) | 046 (HH2) G
023 (HH1). 068 (HH1) |  BL1(BL) .
019 (HH1) 069 (HH1) BL2 {BL)

018 (HH1) " 027 (HH2) BL3 (BL)

017 (HH1) 025 (HH2) [ ™ 'BL4(BL)

075 (HH1) 034 (HH2) |+ BL5 (BL)
-0

There were no. chimney seals found on any of the marholes if' the system, and a number of

-manholes showed some signs of Ieakage at the chmmey nngs Installation, of éither.chemical or

mechanical chmmey seals is recommended for all of rhe manholes m the Hunters Holfow
system.

‘Area HH3 manholes were. simila_-r to_other portions. of the -Huntérs Hollow collection

system, however it must be noted that-most of thé‘ manholes were consrructed'iﬁ;the'

roadside ditches as opposed.to being in_the streets. Not only were these manholas

loq_a-ted either in'‘or next to the roadside ditch’ but most of the manholes in HH3 had

frames_that were simply laying on top of the manhole structure (not bolted or sealed).

Most were shown to_have infiltration occurring at the frame and the rings. Only those
exhibited

While some

manholés _in _pavement did not have loose frames, however still

leakage/infiltration around ‘the frame and rings {even below pavement).

manholes.do exhibit signs of surcharging/backups, the walis, benches, and pipes all look

good and do not exhibit signg_of cracking or leaking (the sewer lines are PVC in Area

HH3). 1&17s occurring from the top frame and rings-(which is apparent), arid pcssible a!sq

from private property in this aréa.

Closed Circuit Television Inspection

CCTV inspections were performed on a major portion of the sanitary sewer gravity lines in the Hunters

Hollow- system from 8-inch to 12-inch in, diameter.

This includes».approii‘matel_y'24,-_359 LF of sanilary

sewer, pipe (for Areds BL, HH1, and HHZ). An additional 9,186 LF was inspected for Area HH3.

CCTV inspections are used to identify- main li'he defects and discrepancies {o help prioritize required

improvements

YBlueStone
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The CCTV inspections were conducted by Pipe Eyes LLC and divided'into areas. simifar to thjs,

report. Some areas.were found to have'severe root intrusions, mtrudnng ;omts or obstacles that

inhibited the camera from passing through the pipe. CCTV*mspecr:ons for Area HH3 were

performed by Martin's Pipeline Inspection and provided in séparate reporrs for both

. . . . . r
Majestic Acres and Benjamin Oaks: Subdivision. U= o LHD

The inspection idennﬁed pipe materlals pipe deﬁcxencnes laterals, plpe c;onnectaons and general
condition of the pipes. ) C g ‘E &; n

Additional-steps'taken during the inspection to'increase the qu.ality of the' inspection and quantify

possible defects areé lisled. o

5 - .
1) If an obstruction in the line did. not' allow' the camera to pass, the: field crew attempted to

enter the came[a'_from the-opposite manhale’in or&er'to?com‘plete the inspection of the ling

.segment up to the original obstruction,
o
2) If the field crews found, configurations that were different than whaf was shown from original

syslem data, changes were marked on a field map for later upaating:

3 Al inspection videos and associated- reports were submitted in digilal format and were
coded in PACP 4.4 format.

4) Typical Defect Codes used during the CCTV process included:;

)
» Deposits/Grease
.. Roolis
« Hole T

a
« Obstacle or Obstruction (some utilities)

« Fracture. 7
+ Sag _

» Joint Offset/Repair Point

« Collapse (or pipe failure)

+ Tap.Intrusion

« Infiltration (Dripper, Weeper, Runner.or Gusher)

5) Defect Condition/Severity Codes are based on the following_color scheme:

.» Black — very minor

e’

s  Green —minor

¢ Blie - moderate
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Qverail the pipes’ inspected showed a random series of defects Even-older §ections tefided to

show sumllarly both good.and bad, sectlons of pipe with typncal defects. All thrée aréas of the

system have l;nes that should be prlormzed for improvements. £ GE

C

C

) . - =]
- The Blue Lick (BL) area included a nimber of defects allsipn‘the same line ségments such as

holes, cracks and/or fractures, major root intrisions. and signs of :significant Infiliration and
Inflow.(ha:infy Melody: Lane and Bro6ks: Run off North Triangle Lane at Blue Lick Road). These
sewers were aqd‘eci' to the system at a later date and seem to' be missing mahholes that wotild

il
normally be installed between pipe segments.
E

The Hunters Hallow.2 (HH2) area iricluded" ma}'or defects including those:listed above, as well as

line sags, sngnlflcant amounts of deposnts and even a portlon of collapsed line (mostly firie:

segments in the rear of houses paralleling Earlywood Way, or, close to the Hunters Hollow plimp
station off Bigwood Way) i} CD
o

The Hunters Hollow (HH) area is similar to the HH2 area except that there are fewer/shorter line-

segments classified as severe that require improvements to be made, Some of these line
segments additionally are located undér: pavements and may be easier to access than areas
behind homes in HH2,

The Hunters Hollow 3 {HH3} included some areas with deposits and just a few line

segments that indicate Inflow: due to holes or pipe cracking. HMH3: includes newer
subdivisions with PVC pipe including Majestic Acres and Benjamin Woods subdivisions.

Of the additional 41 pipe segments televised only 8 have defects or major deposits.

If a section of pipe has three (3) or moré. structural defects, but appears to be sound in termis of
slope, overall Jihtegrity and operational Capabilities, the section can bé coﬁsidered for CIPP
lining. In cases where there aré rumerous minor structural issues along with some _major
structural issues such as holes in the pipe, the section is recommended for $pot repairs and
possibly also CIPP lining. Many of these repéirs may simply require spot repairs at thé {ocation
of the pipe séction that is offset, or has a hole or fracture.

At some locations, the sanitary collection system has' significant deposits of grease. These
pipes sHQL:Id be. prioritized for some h_ealﬁy’ cleaning, in, conjunction with major root cutting.
Some of the pipes contain major root intrusion, enough to warrant root treatment or other
méintenanc_:e or improvement. Some pipes were nearly full’ or completely blocked by roots
creating blockages that may result in, or contribute to, surcharging in the sewer (see Figure
2.31). These pipes should be prioritized for Root Cutting and root control measures in. the

Enginears, PLLC
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t future. Sedtion 3 prowdes -2 summary for o igive
o recommended “répairs, root cumng and. heavy ]
v . cieanlng for line segments - o 3
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Ohe important _inflow _point that stiould _be )
addressed is at'Manhole A14, on Wild Way.. As
o with other manholes in HH3, the manhole is :
Co T ) ,
= w . located in_the: center of the roadside ditch but _
. b
,:FES':D additionally has a large portion of: the frame- cut a2
-0 out to allow direct inflow from the ditch 'into the 2 otha )
, ‘F‘tgure-2. 3.7 Root Intrusion
manhole. In_ addition, perférated pipe ha's‘ beent a ’
installed directly into the manhole from the adjacent yard and needs to ba_removed (this
most likely comes from the side yard of the house directing drainagiinto the manhgole). C
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system and develop various cost effective rehabilitation :mpr_qvements fo uallevrl_ale excessive inflow and.

mCe infiltration in the Hunters Hollow.system, o2 e G
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L@C€0 T 34 Rehabilitation Overview o v o

" i i . o o d o .

I . . = " O L ‘
The -evaluation of the sanitary collection system assessed-copdition grades of 3{Moderate), 4{Poor),
and 5(Severe) for rehabilitation'and repairs.. The condition assessment included evaluating th'e_exten‘t of
the rehabilitation for the Sanitary seweérs.

o Qe

. It is.noted that besides the Blue Lick drea (BL)'th‘at Teduires reﬁa‘bilitatizn ling' se"'gm‘ent's‘ in both.Hunters
Hollow {(HH) and Hunters Hollow 2 (HH2) requ:re repalrs to. fix holes and fractures mostly on lines-in
_ easements behind-houses. This could be due to settlement in‘those areas (as compared to lines that
l run in the streets). Many of these, same line’ segments have been I|sted for root cuttlng and cleanlng as
well, Prlorltlzahon of these line segments by removing- roots, providing heavy cieanmg and providing
point repairs followed by some CIPP lining should remave a.majority of the public 1&1 occurming. in the.
majn system. Pgior'itzetion of these top 25'line segments (as indicated on Table 3.1 located at the end
of Section 3) will‘eliminate-almost all of:the-severe, poor, and moderate defects identified from the. |ine
inspections.. An_additional 8 line segments have been added fi;r Area HH2 and are listed'in Tabla

| 0 - 3.2 summary located at the end of Section 3.

T
3.2 Rehabilitation Recommendations. =

—

[ r'1: . :

;- A capital improvement program should be lmp!emented to ‘redtice of e:lm:nate the pubhc ‘and private
b sources of inflow and infiltration into the Huntérs Holiow Collection system. The removal of sources of
' direct inflow into mainline sewers typically resuits in sngmﬁeant am.provements on the samtary collectlon
P system diring wet weather events. While infiltrationis problematic in terms of the length of time; clear
l ) wetér' may affect the sanitary icollect'ion_- system (infiltration can I_'a{st' for days or weeks after a storm
§ event), inflow sources have a nearly immediate impact on the available cepacit"y of the sanitary collection
si.ystem._ For purposes: of this report only rehabilitation to sewer mainlines is provided. Evaluation of 1&I’
i fflom private sources (i.e. laterals and downspouts) is beyond the scope of this study.

! ¥ -
3.21  Sanitary-Sewer Mainlines
a o c o

Based on the evaluation, approximately 4,500 linear feet of 8-inch and 12-inch sanitary Bewer is
recommended for'repairs andfor lining. These sewers showed multiple signs of inflow, and rated
: high in defects. The segments re;qmmended are those that have structural deficiencies that
‘ could affect the operation of the sanitary collection system. The sanitary sewers will need to be
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TR The key goal of this analysas was to perform-a condltlon assessment-on the sanitary sewer collection B
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- [& cleaned and roots, cut as part of recommended lmprovemgnts Table 3:2: 1(a) Irsts the sewer %
N sty . e ! C
C:l C o _GEF; segments recommended for root culting: "Table '3.2: 1(b) lists the additional sewer segments o B
q‘_ i+ ' i
& B L fecommended. for heavy cleanlng due to deposrtsf(ln addltron to the segments for foot cutting).
- . LC- Mo
L. ‘EA p oz - Table 3.2.1(c). lists the Top 25 sewer segments recommended for repalrs and: possible CIPP= ~ * €
L mﬂ.: o , a Lining“due to ldentlfrcation of severe inflow (note that some of these are also listed on the root -E
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L5 Jgéjnu _ Table 3. 2.1 fa) Sewer Segments Pnontrzed for Root Cutting 0 n
*;3_‘. o - C W O , _ - O&Cu Cu g
by e Dr!ﬁ&f‘ Co o AREA | PRIORITY | SEGMENT ID”__ |-STREET *, ‘ Eq
" T oo Blue Lick Sevére. | UnknowtoBL5, | Melody: o O
v - HH2 Sevére 068_069. Earlywaod
HH2 Poor 074-082 Easement
c HH Poor 015_016 Angelina : C
U c o HH Paor 013_014 Arbor Tr -
HHZ Moderate |1 033_034 | Cadenza g
o HH2 Moderate 036_037 JFawn Ct. &
e HH2 . | Moderate 004_075 | Easement T
o - HH2 Moderate 077_079 Baracha
o HH Moderaté 002_006 Angelina e O
HH Moderate 025_027 Bigoak o
- HH Modérate 26152:19501 Medium é
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L o Table 3.2.1(b) AddI-Sewer_§egments Prioritized for Heavy Cleaning
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(‘G " e AREA PRIORITY | SEGMENT ID. | STREET -
i " HH2 Severe Y 042_043 Carissa. Uy
L HH Poor 06_07 Angelina .
. HH2 Mederale 018_049 Easement 03
o= . . ] : ‘:,Lr?J
[ {Addl Sewer Segments Prioritized for Heavy Cleaning {HH3)) -
j B AREA PRIORITY | SEGMENT iD STREET " ‘—T:r’f
P HH3 Severe A9_AB wild Way ‘
|*1 : U HH3 Severe Al4 A13 Jennymac S
a HH3 Sevére M3_M$ Majestic r LE
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5 i (- o oa cTabIe32 1{c) Sewer Segments Prtonnzed for Reparrs 4
e R ce g g g g Geo o s e .o
T el o AREA PRIORITY | SEGMENTID STREET
T, BlueLick | Severe’ | Upknowto BL5 Melody -
ST Blue Lick | Sevére BL3_BL4 _ | Melody, L
jpa=rn ool g B . Blue Lick Severe BL4_BLS Melody < g
eoaT HH2: .| .Seiere _033_034 Cadenza 5
je.r-;ﬁn ¢ r o HH vl Sevére "015_0i6: & | Angielina o
Dt e, c & HH2 -0 ISeL\{_e_rQ‘ 046_ 04? Bally Castl +a
| : CHH2 " 'Severe 042 043" 7| caissa
T boae L Blue Lick b - Severe Unknown BL5 Biue Lick ng
i o el o UHH2. " | Sevére: | 034,035 | Cadenza o
L e ' HH- Severe: 008_010: ECannon =
. HH2 Severe 059_061 Easement
Con AH2 -Severe | . 087_34 - | ‘FawnCt = o
o Blue Lick Severe BL4_BLE Blue Lick
. ) Blue.Lick Sevéere Unknown_BL5 Blue Lick
N ® HH Poor 002006 Angelina
T © HH2 Severe 029_044 Bigoak
. o HH2 Severe 048_051 Easement
: HH2 Poor _ 0367037 "Fawn Ct
o . HH2 Severe ~.050_051 Bally Cast
S HH2 Severe .066_068 ‘| Earlywood &
| . HH2 Poor 004_075 Easement
: HH2 Severe 066_067 Earlywood
| G ‘Blue Lick Severe 067_068 Blue Lick
g = HH Poor 006. 007 Angelina =
LJ.. HH Severe 024_026 Bigoak
AL O HH Poor 025_027 Bigoak
i: f - Blue Lick Severe BL3_BL5 Blue Lick
! a . HH2 Pagor L Q44 045 Bigoak
- |
- ; _ N (Add! Sewer Segmerits:Prioritized for Repairs for HH3}
G : AREA | PRIORITY | SEGMENT ID . | STREET
’ HH3: Severe A10_A11 Jennymiac
. HH3 Severe AG_AT7 Jennymac:
i . . 'HH3 Severe AT_A10, Jennymac
{ HH3 Moderate- M10_MS Wild Way. oo
E HH3 Moderat M11_MA10. Wild Way
b ae L B
= r ’ _ N .
- Other line segments that have defncnencnes that could affect the operation ‘of the sanitary:

collection system include those with major obslacles (such as utilities). Table 3.2.1(d) lists the

additional sewer segments recommended for utmty remaval, not already listed in the Top 25

segments, or'in the table for root remeoval.,
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r 5 L ECTe L & ﬁ 'Taéble 3.2.1(d): Sewer Segments Requirmg Utility Remaval . - D .
!r_l !;"‘f_'. i Q’NLL} D;',‘ [g o ] ] ] = o ao 1ﬂ - mn L" ] o ?’
' v AR_EA PRIORITY | SEGMENT D | STREET . o “_i
i'-‘ " 2 ~ HH Moderate 008_010. Cannon | %
| oem MM o Moderate 015  16'% Angelina: g 3
ol T e e o= : ’ o A [peg g !
L 'E‘ED r"lj % ) 3.2 2 Sanita Sewe Manhol -
e r Manholes -
?TE._E?::S o o B I,G%QL":%‘EF j‘:m - 4= a
e BrE T L8 te GD r‘"UuUcn-- n CL’JU e Se T4
L oog 0
o T3 B 5 The:condition assessment of the sanitary manholes assessed. condlilons such as rpot intrusion, g
E" r;r,_‘,F,L-?“L 0 ug mfultratuon -and structural defects; Manhole rehabmtatlon recommendatlons include the; s
T (W = ) ""!
Swe A A mstaliatlon of mechamca! and non-mechanical chlmney seals epoxy lining of the’ manholes and =
R L!
i «J © manhote grouting, Currently no manholes aré belng recommended’ “for epoxy lmmg however a c
- - few are listed to: be cleaned and regrouted as shown on Table 3.2.2(a) for manholes ES%
[ r_" T a recommended for repair. Cq 2
1! ] Oe ng s o Zi
} c-C = Table 3.2. Z(a) Manho!es Recommended for Repair o &
L o - cens L o 0% . i e o -
- MANHOLEID | REHAB TYPE. "~ _TPRIORITY ’
| 'n WWTP_1‘(HH1) , New fﬂgsl@ollarlC[eéning “Severe . L
s WWTP_2/(HH?) ‘Néw Rings/Collar/Cleaning_| Severe ri
S 023 (HH1) Cleaning/Grouting Moderate ot
it 018,(HH1) Cleaning/Grouting  ~ Moderate J

| CS ., 04 " 018 (HH1) : Cleaning/Grouting Moderate E

T oAb g d 017 (HH1). ..} Cleaning/Grouting ) Moderate A
< LO7S (HHTY ‘Cleaning/Grouting Moderate

jdﬂc e 074 (HH1).. ‘ .| Cleaning/Grouting . . . .. | Moderate £
g D'LLL 1066 (HH1) i Cleaning/Grouting Madérate
L 068 (HH'1.)_ Cleaning/Grouting Moderate
Moot 069 (HH1) Cleaning/Grouting Moderate o d
CRN 027 (HH2) -~ Cleaning/Grouting Moderate o]
! c ¢ 025_(_HH2) Cieaning/Grouting Moderale o
| ’ 034 (HH2) | Cleanirig/Grouting Moderate. U
1 r 045 (HH2) _ Cleaning/Grouting Moderat_e o ﬁl
| e 0 i 046 (HH2) - | Cléaning/Grouting i Moderate
f . © BL1 (BL) . |.Cleaning/Grouting Moderate. ¥
_ - BL2(BL) . Cleaning/Grouting Moderate. o
Ifcﬂ - d 8L3 (BL) , Cleaning/Grouting Moderate (R o
[::_* t L BL4 (BL) . | Cleaning/Grouting Moderate: |. - I
‘o - BL5(BL) Cleaning/Grouting Moderate. - o =
TRt There were no chimney seals found on any of the manholes in the system, and a number of 4 r‘ﬁ
o manholes. showed some signs of leakage at the chimney rings. [nstallation of either chemical or - '[,:]I

mechanical chfmney seals is recommended for all of the manholgs in fhe Hunters Hollow
a

system. (installation of chimney seals is.needed in all of area HH3 to eliminate leakage at

the frame and rings. Additionally, all manholes not in pavement need to have frames

reinstalled and sealed correctly.)
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55"-‘: R an “ o0 Table3s. 1 Est:mated Flow Reduct:onD
L - DESCRIPTION OF REHABiLITATION FLOW REDUCTION /UNIT | Credit
‘-':EL'L"Q“O oL _ AND REPAIR : QUANTIT,Y UNIT % cv  (GPD) (GPD)
e Sanitary Manhole Chimney.Seal a e g _
yoH In Non-Paved Area: 50 EA o * 56 24,768
) ___In Paved Aréa_ 103 EA 156. . 16,068
I ! ‘Sapitary Sewer Repair ‘ ol a .| e E '
r Manhole Grouting . 1 19 EA | . v 1440 27,360"
i: Point Repair 20 i EA 720 J4,400
; - 8- lnch CIPP Lining (4500 LF). 6. 82 IDM 7 n__ 500 . 3410
b ’ TOTAL (GPD} 96,006
R , Table 3.3.2 Estimated Fiow Reduction (from HH3 Area).
b .DESCRIPTION OF REHABILITATION _ ] FLOW REDUCTION/UNIT | Credit
gJL—) op AND REPAIR QUANTITY | UNIT { (GPD) (GPD)
[‘L‘ Sanjtary Manhole Chimney Seal
Lk In Non-Paved Aréa 33, EA 656 21,648
o” 7 | nPavedAred . ... . . . 8 EA | 156 1,248
iL? Sanitary Sewer Repair’ S n T : o
l _ Point Repair L g3 EA [ ..  "720 , 2,160
o - D’ o . _ o o TOTAL (GPD) 25,056
e Total Estimate. Flow Reduction = 121,062 GPD
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I 3.4 Rehabilitation Costs g . Tea
i o L _ - (R o
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%gﬁ g The estimated project cost for the rehabilitation improvements for the Hunters Hollow. collection system
;1" . has been estimated at approximately 5415 837. Table 3.4.1 hsts the items and estimated costs for tHe
i‘_ rehablhtatlon and repairs. (This total has been increased to_ account for improvements in Area
2 4o s [
. HHS. r}f e R oo
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] By undertaking the. various recommended improvements to correct the deficiencies in the sanitary
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As £] part of this evaluation™a ﬂow reduct:on analysis was performed to detgrmlne the estlmated peak.

flow reduction that could result from the recommended rehabilitation pIan Table 3.3:1 represents the

colfection system, the inflow and infiltration will be reduced in the Hunters Hollow coltection system.
Additionally; a systematic and on-going eleaning. and root control ‘pragram should be provided for-over
the long-term. oL
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Tres. L UNIT: :
LT DESCRIPTION QUANTITY/UNIT “PRICE | ITEM TOTAL"
[ L
o Bt Moblllzat:on Bonds and !nsurance 1 e [ LS $15,000.00 $15,000.00 .
‘"o .| Maintenance of Traffic & 1 "l e ks |s1500000]. 51500000
ﬁ[‘:b - r'r GC:’F My . ‘ o e ' ) o . = i
LT | Bdnch Curedin-PlacePipe i “En 4500 |aht gy $28.50 | 5128,250.00| , ¢
JU F%Xq | g.inch Spot Lining Loem . .1 o Cea o] s4000.00 $4,000.00
C r s . Lo . - - b . N i ja2
w7y . @ P |'8inchPipe Replacement’ 7 [ o= 250 S{9de LF % s $300.00 $75,000.00 -
T G- *'-1 L & - ‘ o ) ’
Ao 8-inch Point Repairs &~ . i 160 o FT $325.00 $52,000.00 ”qﬂ
; Heavy Cleaning 6,000 FT. $3.00 . | 1800000
v Root Cutting | 3500 FT $4.00 $14,000:00 |,
Additional CCTV and Field Inspections 10,829 FT $3.00 $32,487.00
oo .
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T Lo . B
= po g 59 "o ESTIMATED TOTAL = $415,337.00
3 a D
e o & a| . o oo odna
o T ob o Table 3.4.2 Addi Probable Construction Costs for Area HH3. s
) ‘3—‘:1 = . C T 0 o
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S‘E@WHONE | Introduction & Bagkground

INTRODUGTION & BACKGROUND

The Hunters Hollow Wastewater Collection System is a separate wastewater collections system managed
and operated by Bullitt Utilities, Inc with approximately 35,188 linear feet of 8", 10°, and 12" VCP and PVC
sewers. The system also includes (2) pumping stations that divert within the collection area. The main
system was televised and inspected during 2014. The additional areas of Majestic Acres Subdivision
& Benjamin Woods Subdivision have been included for this update as of May, 2015.

The goals for the Sanitary Sewer Evaluation Study (SSES) include reducing or eliminating any bypassing
or overflows experienced at the Hunters Hollow Wastewater Treatment Plant, as well as reducing or
eliminating backups and surcharging in the collection system and pump stations. The results of this
SSES will be used to identify system defects to help prioritize rehabilitation efforts so that repairs can be
made to ultimately reduce the peak flows in the existing collection system. Improvements will be made
annually based on these recommendations and findings. This evaluation included review of construction
plans for various parts of the collection system and combining them into one system map that was then |
compared and updated based on the CCTV inspections. This final system map was then utilized as part
of the SSES summary resuits. The system maps have been updated based on the additional areas
of Majestic Acres and Benjfamin Woods Subdivisions.

1.1 Description of the Hunters Hollow and Hillview Study Area

The Hunters Hollow collection system is located in north Bullitt County and lies just south of the Jefferson
County line in & primarily residential area called Hillview, bounded to the west by I-65, to the east by
Pioneer Village, and to the south by Jeffie Lane. The collection system is divided into (4) four sub-areas
named for their corresponding subdivision names and systems that gravity either to the Hunters Hollow

Treatment Plant, or to a localized pumping station that pumps into the main collection system.

s Hunters Hollow Subdivision (HH1) includes the origin'al portion of Hunters Hollow Subdivision,
Smith Grove Subdivision (Shelby Circle) off of Smith Lane, and also the commercial area along
Carter Avenue and Terry Blvd. This part of the collection system serves approximately 198
customers, mainly residential with a few commercial warehousing/offices. The system has
approximately 8,744 finear feet (LF) of 8", 10", and 12" mainline sewer, comprised mainly of
vitrified clay pipe (VCP) and Polyvinylchloride (PVC) pipe constructed in the 1960's and later.
For sewers made with vitrified clay pipe, it is not surprising to find many defects during system
investigations. Given that much of this system is part of the original collection system however, a
goed portion of HH1 is for the most part in acceptable condition.

e Hunters Hollow Subdivision 2 (HH2) includes Hunters Hollow Subdivision to the north of the
original subdivision, with the Bigwood Way Pumping Station that diverts wastewater flow over to
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Exhibit 1.1 — Hunters Hollow Service Area Map
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§iONE Introduction & Background

HH1. This part of the collection system serves approximately 168 residential customers. The
system has approximately 12,152 linear feet (LF) of 8" sewer, comprised mainly of VCP.

* Hunters Hollow 3 (HH3) includes the Benjamin Woods Subdivision & Majestic Acres Subdivision
located to the north and west of the original Hunters Hollow Subdivision, and includes the Ziniz
Pump Station off Hillview Blvd that diverts flow from Majestic Acres (165 customers) over to HH1.
Benjamin Woods ties 99 customers into the HH2 system by gravity. This part of the collection
system serves approximately 264 residential customers. The system has approximately 10,829
linear feet (LF) of 8° sewer, comprised mainly of VCP and PVC pipe. The additional CCTV
inspections and summary has been provided for this area with this updated report.

* Blue Lick Road (BL) includes collectors that provide service to small residences, and
apartments west of Blue Lick Road, as well as commercial buildings running north along Blue
Lick Road to the Jefferson County line. This collection area also connects to the Ziniz Purhp
Station which diverts flow back into HH1 and_includes approximately 45 customers, with

approximately 3,463 linear feet (LF) of 8" sewer, comprised mainly of vitrified clay pipe VCP and
PVC pipe.

Exhibit 1.1.1 provides a Service Area Map identifying the (4) four subareas listed.
1.2 . Historical Data

Historical data for the Hunters Hollow system only included construction plans for various portions of the
system, as weli as recent monitoring information from usage of the Veotia temporary WWTP. Monitering
of flow indicated a typical dry weather flow of approximately160,000 gallons per day. Peak flows during
wet weather events typically overloaded the 300,000 gallon temporary treatment system. These
increases confirm increased wet weather flows throughout the study area, demonstrating the magnitude
of inflow and infiltration at various locations within the system. No pump station run time data was
available to analyze additional portions of wet weather impacts in the system. Note that dus to the
temporary nature of operations with the Veolia Wastewater Treatment Plant no continuous
records have been provided to compare normal operating conditions with wet weather conditions.
Additionally, since no flow monitoring has been performed for various sections of the gravity

system, no comparison is provided by watershed or basin. These items are recommended to be
addressed in the “Corrective Action Plan” letter dated June 1, 2015.
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Field Investigation & Results

SECTION 2: FIELD INVESTIGATION & RESULTS

The field investigation and inspection portion of this study generates the required information to analyze
the sanitary collection system. The mainline sanitary sewers were televised for a major portion of the
system and defects were noted. Manholes were inspected to determine if any major structural or other
deficiencies could be found. Smoke testing was not currently performed, however as indicated in
discussions with operation staff, smoke testing was performed approximately 10 years -ago, with fimited
results (as_identified by Bullitt Utilities personnel, and no records/data has been provided to
~ confirm). No additional internal or external property assessments were performed on private property to
verify basement connections or downspout connections to the system ffrom recent discussion with
some of the neighbors it does seem possible that both downspouts and possibly even sump

pumps are connected fo the sanitary sewer system - a private property canvassing would be
required to gain additional information from residents to_indicate if they have any_illicit
connections that could be removed.

2.1 Sanitary Sewer Manhole inspections

Field inspection and investigation was conducted to evaluate the sanitary sewer manhole structures that
comprise the Hunters Hollow collection system in areas HH1, HH2, and BL. The inspections focused on
issues related to Inflow and Infiltration concerns, structural deficiencies and gathering any additional *as-
built" sewer information. Additional inspections for manholes in area HH3 are now provided with
this update.

211 Typical Defects Found During Manhole Inspections

The following details typical defects that are locked for during the inspection of sanitary sewer
manholes.

Cover

Common defects that occur with the cover are wrong size or type, cracked, and below
grade. Covers that are the wrong size for the intended frame are either too small and
ultimately do not rest on the seat correctly. When the structure resides in the path of traffic,
this situation creates the potential for the cover to come loose as vehicles travel over the
cover.

Frame

Common defects that occur within the frame are lateral cracks, non-level frames, and offset
frames. Structures that reside in the path of vehicular traffic require the frame to be level
with the roadway to ensure that the cover remains at grade with the pavement. Vehicles

BlueStone 21
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SEmnTWO Fleld Investigation & Results

that travel over an uneven cover can cause structural damage to the manhole and / or the
frame, '

Wall/Cone

The materials used for the construction of walls and cones ranges from précast or cast in
place concrete in newer construction to brick and mortar for earlier construction. Common
defects that can be found within this component of the sewer include missing material, loose
material and fractureé or cracks. In areas of high ground water, cracks may keep growing

due to the additional pressure of water and may lead to continual infiltration within the
sewer,

Bench

The bench of a manhole is usually built of bricks an& mortar in older manholes and concrete
in newer construction. Common defects that occur are cracks in the bench and infiliration
where the wall meets the bench. These areas of concern should be corrected with a high
strength cement or mortar material. The material selected would require a short cure time in
order to minimize restrictions of flow from the upstream pipe during repairs.

Channel

The trough is commenly built from vitrified clay, brick, and concrete. Defects that occur
within this component primarily consist of cracks, and obstructions. Cracks are corrected by

applying the same type of cement or mortar material as described above in the “bench”
discussion. '

Steps

Steps are commonly made from cast iron, or steel materials. Over time, the material
deteriorates making the step unsafe, or the connection to the manhole wall fails resulting in
missing steps. Prior to replacing missing or unsafe steps, the entire manhole should be

assessed for other rehabilitation issues.
2.1.2 Inspection Protocol/ Techniques

The following steps detail the protocol and techniques used during the inspection to identify and
quantify possible defects with each component of a sanitary manhole. Manhole inspections
consisted of the following general format:

1) Manholes were located by the field inspection crews with a reasonable effort, defined as
an on-the-ground search using available system maps. Buried manholes were not
uncovered.

2) If crews were unable to locate manholes, they were designated as “could not focate”
{CNL).
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3) A detailed inspection of each structure was performed by the field crews from the
surface (no confined space entry occurred in any case), addressing applicable items ‘on
a standard inspection form. Visual inspections included the following information,
documented in the appropriate fields using standard manhole inspection codes:

. General information regarding the inspection conditions, dateftime, crew,
location, flow depth, surcharging, siit buiid-up, and ponding evidence;

. Type, depth, and diameter of manhole structural assets (manhole, cover, and
barrel);

. The type/material and condition of pertinent internal structures,

. Size and quantification of defects,

. The size, material, and condition of pipe connections; and,

. Documentation of observations in the comment field.

2.1.3 Inspection Results

The defects identified can be categorized into two
primary areas;, either Inflow and Infiliration
concerns or structural deficiencies.

Of the 153 total manholes iden'tiﬁed in the Hunters
Hollow system, 12 could not be located and 41
were in area HH3.

Figure 2.1.2 Manhole Inspection
For Area HH3, 41 manholes were inspected with 7 not located/buried (and one manhole

located on the Bluelick Airfield “M22” was boited down and could not be opened).

Table 2.1.1 lists the manholes that could not be found or were buried

Table 2.1.1 Manholes Not Found/Buried {(Addi Manholes Not Found/Buried in HH3)

MANHOLE ID MANHOLE 1D
002 (Smith) 065 (HH1) A2 (HH3) M21 (HH3
006 (Smith) 076 (HH1) A13 (HH3)
009 (Smith) D77 (HH1) M3 (HH3)
010 (Smith) 080 (HH1) M8 (HH3)
012 (Smith) 054 (BL)_ M12 (HH3)
014 (Smith) BL4A(BL M20 (HH3)

Most all of the manholes inspected were in fair condition with typical concrete walls and benches
with either VCP or PVC channels. Most manholes did not have cones and most all manhole
covers were cast iron with fitting lids. A few manholes near the existing treatment plant were
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2.2

deteriorating due to prior System backups and overflows. These manholes are listed in Table
2.1.2 along with a few other manholes in the system that require repairs.

Table 2.1.2 Manholes Requiring Grouting/Repair

MANHOLE ID
WWTP 1 074 (HH1) | 045 (HH2)
WWTP_2 066 (HH1) | 046 (HH2)
023 (HH1) 068 (HH1) BL1 (BL)
019 (HH1) 069 (HH1) BL2 (BL)
018 (HH1) . 027 (HH?2) BL3 (BL)
017 (HH1) 025 (KH2) BL4 (BL)
075 (HH1) 034 (HH2) BL5 (BL)

There were no chimney seals found on any of the manholes in the system, and a number of
manholes showed some 5igns of leakage at the chimney rings. Installation of either chemical or

mechanical chimney seals is recommended for all of the manholes in the Hunlers Hollow
system.

Area HH3 manholes were similar to other portions of the Munters Holiow collection
system, however it must be noted that most of the manholes were constructed in the
roadside ditches as opposed to being in the streets. Not only were these manholes

located either in or next to the roadside ditch but most of the manholes in HH2 had

frames that were simply laying on top of the manhole structure (not bolted or sealed),

Most were shown to have infiltration occurring at the frame and the rings. Only those

manholes in pavement did not have loose frames, however still exhibited

leakaqge/infiltration around the frame and rings {even below pavement). While some
manholes do exhibit signs of surcharging/backups, the walls, benches, and pipes all look

good and do not exhibit signs of cracking or leaking (the sewer lines are PVC in Area

HH3). i&1is occurring from the top frame and rings (which is apparent), and possible also

from private property in this area.

Closed Circuit Television Inspection

CCTV inspections were performed on a major portion of the sanitary sewer gravity lines in the Hunters
Hollow system from 8-inch to 12-inch in diameter. This includes approximately 24,359 LF of sanitary
sewer pipe (for Areas BL, HH1, and HH2). An_additional 9,186 LF was inspected for Area HH3..

CCTV inspections are used to identify main line defects and discrepancies to help pricritize required

improvemenls
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2.21 Inspection Protocol / Techniques

The CCTV inspections were conducted by Pipe Eyes, LLC and divided into areas similar to this-
report. Some areas were found to have severe root intrusions, intruding joints or obstacles that
inhibited the camera from passing through the pipe. CCTV inspections for Area HH3 were
performed by Martin's Pipeline Inspection and provided in separate reports for both
Majestic Acres and Benjamin Oaks Subdivision.

The inspection identified pipe materials, pipe deficiencies, laterals, pipe connections and general
condition of the pipes.

Additional steps taken during the inspection to increase the quality of the inspection and quantify
possible defects are listed.

1) If an obstruction in the line did. not allow the camera. to pass, the field crew attempted to
enter the camera from the opposite mankole in order to complete the inspection of the line.
segment up to the original obstruction.

2) If the field crews found configurations that were different than what was shown from original
system data, changes were marked on a field map for later updating.

3 All inspection videos and associated reports were submitted in digital format and were - ',

coded in PACP 4.4 format.

4) Typical Defect Codes used during the CCTV process included:

. DepositsIG rease
» Roots
. Hole

» Obstacle or Obstruction (some utilities}

= Fracture

e Sag

« Joint Offset/Repair Point

« Collapse (or pipe failure)

s Tap Intrusion

« Infiltration {Dripper, Weeper, Runner or Gusher)

5) Defect Condition/Severity Codes are based on lhe following colar scheme:

« Black — very minor
s Green — minor

e Blue — moderate
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s Brown - poor
* Red - severe

Inspection Results

Overall the pipes inspected showed a random series of defects. Even older sections tended to
show similarly both good and bad sections of pipe with typical defects. All three areas of the
system have lines that should be pricritized for improvements.

The Blue Lick (BL) area included a number of defects all on the same line segments such as
holes, cracks and/or fractures, major root intrusions, and signs of significant Infiltration and
Inflow (mainly Melody Lane and Brooks Run off North Triangle Lane at Blue Lick Road). These
sewers were added to the system at a later date and seem to be missing manholes that would
normally be installed between pipe segments. '

-The Hunters Hollow 2 (HH2) area included major defects including those listed above, as well as

line- sags, significant amounts of deposits, and even a portion of collapsed fine (mostly line-
segments in the rear of houses paralleling Earlywood Way, or close to the Hunters Hollow pump'
station off Bigwood Way). '

The Hunters Hollow {HH) area is similar to the HH2 area except that there are fewer/shorter line
segments classified as severe that require improvements to be made. Some of these line

segments additionally are located under pavements and may be easier to access than areas
behind homes in HH2.

The Hunters Hollow 3 (HH3) included some areas with deposits .and just a few line

segments. that indicate Inflow due to holes or pipe cracking. HH3 includes newer
subdivisions with PVC pipe including Majestic Acres and Benjamin Woods subdivisions,

Of the additional 41 pipe segments televised only 8 have defects or major deposits.

If a section of pipe has three (3) or more structural defects, but appears to be sound in terms of
slope, overall integrity and operational capabilities, the section can be considered for CIPP
lining. In cases where there are. numerous minor structural issues along with some major‘
structural issues such as holes in the pipe, the section is recommended for spot repairs and
possibly also CIPP lining. Many of these repairs may simply require spot repairs at the location
of the pipe section that is offset, or has a hole or fracture.

At some locations, the sanitary collection system has significant deposits of grease. These
pipes should be prioritized for some heavy cleaning, in conjunction with major root cutting.
Some of the pipes contain major root intrusion, encugh to warrant root treatment or other
maintenance. or improvement. Some pipes were nearly full or completely blocked by roots
creating blockages that may result in, or contribute to, surcharging in the sewer (see Figure
2.3.1). These pipes should be prioritized for Root Cutting and root control measures in the
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future. Section 3 provides a summary for
recommended repairs, root cutting, and heavy
cleaning for line segments.

One important inflow point that should be
addressed is at Manhole A14_on Wild Way. As
with other manholes in HH3,_ the manhole is
located in the center of the roadside ditch, but

additionally has a large portion of the frame cut

out to alfow direct inflow from the ditch into the

Figure 2.3.1 Root Intrusion

manhole. In _addition, perforated pipe_has béen
installed directly into the manhole from the adjacent yard and needs to be removed (this
most likely comes from the side yard of the house directing drainage into the manhole).
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SECTION 3: Recommendations

The key goal of this analysis was to perform a condition assessment on the sanitary sewer collection -
system and develop various cost effective rehabilitation improvements to alleviate excessive inflow and
infiltration in the Hunters Hollow system.

3.1 Rehabilitation Overview

The evaluation of the sanitary collection system assessed condition grades of 3{(Moderate), 4(Poor),
and 5(Severe) for rehabilitation and repairs.. The condition assessment included evaluating the extent of
the rehabilitation for the sanitary sewers.

Itis noted that besides the Blue Lick area (BL) that requires rehabilitation, line segments in both Hunters -
Hollow (HH) and Hunters Hollow 2 (HH2) require repairs to fix holes and fractures mostly on lines in
easements behind houses. This could be due to settlement in those areas (as compared to lines that
run in the streets). Many of these same line segments have been listed for root cutting and cleaning as
well. Prioritization of these line segments by removing roots, providing heavy cleaning, and providing
point repairs followed by some CIPP lining should remove a majority of the public 1&l occurring in the
main system. Prioritzation of these top 25 line segments (as indicated on Table 3.1 located at the end
of Section 3} will eliminate almost all of the severe, poor, and moderate defects identified from the line
inspections. An additional 8 line segments have been added for Area HH3 and are listed in Table
3.2 summary located at the end of Section 3.

3.2 Rehabilitatipn Recommendations

A capilal improvement program should be implemented to reduce or eliminate the public and private
sources of inflow and infiltration into the Hunters Hollow collection system. The removal of sources of
direct inflow into mainline sewers typically results in significant improvements on the sanitary collection
system during wet weather events. While infiltration is problematic in terms of the length of time, clear
water may affect the sanitary collection system (infiltration can last for days or weeks after a storm
event), inflow sources have a nearly immediate impact on the available capacity of the sanitary collection
system. For purposes of this report only rehabilitation to sewer mainlines is provided. Evaluation of 1&I
from private sources (i.e. laterals and downspouts) is beyond the scope of this study.

3.21 Sanitary Sewer Mainlines.

Based on the evaluation, approximately 4, 500 linear feet of 8-inch and 12- mch sanitary sewer is
recommended for repairs and/or lining. These sewers showed multiple signs of inflow, and rated
high in defects. The segments recommended are those that have structural deficiencies that
could affect the operation of the sanitary collection system. The sanitary sewers will need to be
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cleaned and roots cut as part of recommended improvements. Table 3.2.1(a) lists the sewer
segments recommended for root cutting. Table 3.2.1(b} lists the additional sewer segments.
recommended for heavy cleaning due to deposits (in addition to the segments for root cutting).
Table 3.2.1(c) lists the Top 25 sewer segments recommended for repairs and possible clPP ‘

Lining due to identification of severe inflow (note that some of these are also listed on the root
cutting and the heavy cleaning list as well).

Table 3.2.1(a) Sewer Segments Prioritized for Root Cutting

AREA PRIORITY [ SEGMENT ID STREET
Blue Lick Severe Unknow to BLS Melady
HH2 Severe 068_069 Earlywood
HH2 Poor (074-082 Easement
HH Poor 015_016 Angelina
HH Poor 013_014 Arbor Tr
HH2 Moderate 033_034 _Cadenza
HH2 Moderate 036_037 Fawn Ct
HH2 Moderate 004_075 Easement
HH2 Moderate 077_079 Baracha
HH Moderate 002_006 Angelina
HH Moderate 025_027 Bigoak
HH Moderate 26152 19501 Medium

Table 3.2.1(b) Addl Sewer Segments Prioritized for Heavy Cleaning

AREA PRIORITY | SEGMENT (D STREET

HH2 Severe 042 043 Carissa
HH Poor 06_07 Angelina
HH2 Moderate 018_019 Easement

(Add! Sewer Segments Pricritized for Heavy Cleaning {HH3))

AREA PRIORITY | SEGMENT ID STREET

HH3 Severe A9_AB Wild Way
HH3 Severe A14_A13 Jennymac
HH3 Severe M3_M9 Majestic
1a : 3-2
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Table'3.2.1(c) Sewer Segments Prioritized for Repairs

AREA PRIORITY | SEGMENT ID STREET
Blue Lick Severe Unknow to BLS Melody
Blue Lick Severe 8L3_BL4 Melody
Blue Lick Severe BL4_BL5 Melody

HH2 Severe 033_034 Cadenza

HH Severe 015_016 Anglelina

HH2 Severe 046_047 Bally Castl

HH2 Severe 042_043 Carissa
Blue Lick Severe Unknown_BLS Blue Lick

HH2 Severe 034_035 Cadenza

HH Severe 008_010 Cannon

HH2 Severe 059_061 Easement

HH2 Severe 037_34 Fawn Ct
Blue Lick Severe BL4_BL6 Blue Lick
Blue Lick Severe Unknown_BL5 Blue Lick

HH Poor 002_006 Angelina,

HH2 Severe 029_044 Bigoak

HH2 Severe 048_051 Easement

HH2 Poor 036_037 Fawn Ct

HH2 Severe 050_051 Bally Cast

HH2 Severe 065_068 Earlywood

HH2 Poor 004_D75 Easement

HH2 Severe 066_067 Earlywood
Blue Lick Severe 067_068 Blue Lick

HH Poor 006_007 Angelina

HH Severe 024_026 Bigoak

HH Poor 025_027 Bigoak
Blue Lick Severe BL3_BLS Biue Lick

HH2 Paor 044_045 Bigoak
{Addi Sewer Seqgments Prioritized for Repairs for HH3}

AREA PRIORITY | SEGMENT ID STREET

HH3 Severe A10_AT Jennymac

HH3 Severe AG_AT7 Jennymac
HH3 Severe A7_A10 Jennymac
HH3 Moderate M10_M9 Wild Way
HH3 Moderat M11_M10. Wild Way

Other line segments that have deficiencies that could affect the operation of the sanitary
collection system include those with major obstacles (such as utilities). Table 3.2.1(d) lists the
additional sewer segments recommended for utility removal, not already listed in the Top 25
segments, or in the table for root removal.
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Table 3.2.1(d) Sewer Segments Requiring Utility Removal

AREA PRIORITY | SEGMENT ID STREET
HH Moderate 008_010 Cannon
HH Moderate 015_16 Angelina

3.2.2 Sanitary Sewer Manholes:

The condition assessment of the sanitary manholes assessed conditions such as root intrusion,
infiltration and structural defects. Manhole rehabilitation recommendations include the
installation of mechanical and non-mechanical chimney seals, epoxy lining of the manholes, and
manhole grouting. Currently no manholes are being recommended for apoxy lining, however a

few are listed to be cleaned and regrouted as shown on Table 3.2.2(a) for manhales
recommended for. repair,

Table 3.2.2(a) Manholes Recommended for Repair

MANHOLE ID REHAB TYPE PRIORITY
WWTP_1 (HH1) New Rings/Collar/Cleanin Severe
WWTP_2 (HH1) New Rings/Collar/Cleaning | Severe
023 (HH1) Cleaning/Grouting Moderate
019 (HH1) Cleaning/Grouting Moderate
018 (HH1) Cleaning/Grouting Moderate
017 (HH1) Cleaning/Grouting Moderate
075 (HH1Y Cleaning/Grouting Moderate
074 (HH1) Cleaning/Grouting Moderate
066 (HH1) Cleaning/Grouting Moderate
068 (HH1) Cleaning/Grouting Moderate
069 (HH1) Cleaning/Grouting Moderate
027 (HH2) Cleaning/Grouting Moderate
025 (HH2) Cleaning/Grouting Moderate
034 (HH2) Cleaning/Grouting Moderate.
045 (HH2) Cleaning/Grouting Moderate
046 (HH2) Cleaning/Grouting Moderate
BL1 (BL) Cleaning/Grouting Moderate
BL2 (BL) Cleaning/Grouting Moderate
BL3 (BL) Cleaning/Grouting Moderate
BL4 (BL) Cleaning/Grouting Moderate
BL5 (BL) Cleaning/Grouting Moderate

There were no chimney seals found on any of the manholes in the system, and a number of
manholes showed some signs of leakage at the chimney rings. Installation of either chemical or
mechanical chimney seals is recommendad for all of the manholes in the Hunters Hoflow
system. {installation of chimney seals is needed in all of area HH3 to eliminate leakaqge at
the frame and rings. Additionally, all manholes not In pavement need_to have frames

reinstalled and sealed correctiy.)
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3.3 Flow Reduction Analysis

As a part of this evaluation, a flow reduction analysis was performed to determine the estimated peak
flow reduction that could result from the recommended rehabilitation plan. Table 3.3.1 represents the

esltimated peak flow reduction calculated using typical values for other systems.

Table 3.3.1 Estimated Flow Reduction

DESCRIPTION OF REHABILITATION FLOW REDUCTION / UNIT Credit
AND REPAIR QUANTITY | UNIT {GPD) (GPD)
Sanitary Manhole Chimney Seal
In Non-Paved Area 50 EA 656 34,768
In Paved Area 103 EA 156 16,068
Sanitary Sewer Repair
Manhole Grouting 18 EA 1440 27,360
Point Repair 20 EA 720 14,400 |
8-inch CIPP Lining (4500 LF) 6.82 IDM 500 3410 .
TOTAL (GPD) 96,006
Table 3.3.2 Estimated Flow Reduction (from HH3 Area)
DESCRIPTION OF REHABILITATION FLOW REDUCTION / UNIT Credit
__AND REPAIR QUANTITY | UNIT (GPD) (GPD)
Sanitary Manhole Chimney Seal
In Non-Paved Area - 33 EA 656 21,648
In Paved Area 8 EA 156 1,248
Sanitary Sewer Repair
Point Repair 3 EA 720 2,160
TOTAL (GPD) 25,056
Total Estimate Flow Reduction = 121,062 GPD
3.4 Rehabilitation Costs

The estimated project cost for the rehabilitation improvements for the Hunters Hollow collection system

has been estimated at approximately $415,837. Table 3.4.1 lists the items and estimated costs for the

rehabilitation and repairs. (This total has been Increased to account for improvements in Area

HH3.

By undertaking the various recommended improvements to carrect the deficiencies in the sanitary

collection system, the inflow and infiltration will be reduced in the Hunters Hollow collection system.

Additionally, a systematic and on-going cleaning, and root control program should be provided for over

the long-term.
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Table 3.4.1 Opinion of Probable Construction Costs

T v

UNIT:

DESCRIPTION = . QUANTITY/UNIT _PRICE | ITEMTOTAL
Mobilization-Bonds and Insurance 1 LS $15,000.00 $15,000.00
Maintenance of Traffic 1 LS $15,000.00 [ $15,000.00
8-inch Cured-in-Place Pipe 4500 FT $28.50 $128,250.00
8-inch Spot Lining 1 EA $4,000.00 $4,000.00
B-inch Pipe Replacement 250 LF $300.00 $75,000.00
8-inch Peint Repairs 160 FT $325.00 $52,000.00 |
Heavy Cleaning 6,000 FT $3.00 $18,000.00
Root Cutting 3500 FT $4.00 $14,000.00
Additional CCTV and Field Inspectionsr 10,829 FT $3.00 $32,487.00
Manhole Repair/Grouting 21 EA $1,350.00 528,350.9'0
Manhole Chimney Seal-Mechanical 50 EA $375.00 $18,750.00
Bypass Pumping 1 LS $15,000.00 | $15,000.00

ESTIMATED TOTAL = $415.837.00

Table 3.4.2 Addi Probable Construction Costs for Area HH3-

L L N UNIT e
DESCRIPTION QUANTITY/UNIT PRICE ITEM TOTAL
8-inch Point Repairs 150 FT $325.00 $16,250.00
Heavy Cleaning 640 FT $3.00 $1,920.00
Manhole Repair/Grouting 21 EA $1,350.00 $28,350.00
Manhole Chimney Seal-Mechanical 41 EA $375.00 $15,375.00

ESTIMATED TOTAL = $61,895.00

Total Estimated Probable Construction Cost = 477,732.00
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