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iONE Introduction &Background

INTRODUCTION & BACKGROUND

The Hunters Hollow Wastewater Collection System is a separate wastewater cotlectipns system managed

and operated by Bullitt Utilities, Inc with approximately 35,188 linear feet of 8", 10". and 12" VGP 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 results. The system maps have been updated based on the additional areas

of Majestic Acres and Benjamin Woods Subdivisions.

1.1 Description of the Hunters Hollow and Hillvlew Study Area

The Hunters Hollow collection system is located in north Bullitt County and lies just south of the Jefferson

CoGhty line in a primarily residential area called Hillview, bounded to the west by 1-65, 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.

. Hunters Hollow Subdivision (HH1) includes the original portion of Hunters Hollow Subdivision,

Smith Grove Subdivision (Shelby Circle) otf 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", 10", and 12" mainline sewer, comprised mainly of
vitrified clay pipe (VCR) 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 ofthe original collection system however, a
good portion of HH1 is for themost part in acceptable condition.

• Hunters Hollow Subdivision 2 (HH2) includes Hunters Hollow Subdivision to the north of the

original subdivision, with the Bigv^ood Way Pumping Station that diverts wastewater flow over to

1-1
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Exhibit 1.1 - Hunters Hollow Service Area Map
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Introduction &Background

HH1. This part of the collection system serves approximately 168 residential customers. Thei

system hasapproximately 12,152 linear feet.(LF) of8" sewer, comprised mainly ofVCP.

• 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 custorners) over to HH1.
Benjarhin 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 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 providesa Service-Area Map identifying the (4) foursubareas 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 flov/ indicated a typical dry-weather flow of approximately160,000 gallons per day. Peak flov/s 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 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.

Additionallv. 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.

^^ (BlaeStone
Engineeis. PILC

'1



lilTWO Field Investigation &Results

SEGTION 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 v/ith operation staff, smoke testing v/as performed approxihriately 10 years ago, with limited
results (as identified by BuUitt Utilities oorsonnel, 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 (from recent discussion with
some of the neighbors it does seem oossibie that both downspouts and oossiblv even sumb

ere connected to the sanitary sewer system —a private property canvassino would be

required to pain additional information from residents to indicate if.thev have any ilticit

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 Inflov/ and Infillratlomconcerns, structural deficiencies and gathering any additional "as-
built" sewer information. Additional inspections for manholes in area HH3 are now provided with

this update.

2.1.1 Typical 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 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 v/ith the pavement. Vehicles

J^BlueStone
Engineeis. PLLC .



Freld lnuestigation &Results

that travel.over an uneven coyer can cause structurardaniage to.th'e manhole and /'or the,
frame..

-j.

Wall/Cone c
u

The materials used for the construction of walls arid cones rariges^from precast or cast in
place concrete,in. newer construction to brick and rriortar for earlier construction. Cbmnion

^defects that can be found within this component of the sewer'iriclude missing material, loose
material and fractures 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 ofa rnanhole is usually built ofbricks arid mortar irrojder manholes and concrete
in newer..construction, Gommpn defects that occur are cracks inThe bench and infiltration

where,,the wall meets the bench.-. These areas ofconcerri should be corrected .with a high
strength cement or mortar material. The material selected would require a short cure time in,

order to minirnize restrictions offlow from the upstream pipe during repairs;.

Channel

The trough is commonly t>uilt from vitrified olay, brjck. and concrete. Defedts that occur
within-this component primarily consist of cracks, and obstructions. Cracks-are. corrected by
applying the same type of cement or mortar rnaterial -as described above in the "bench"

discussion.

Steps

Steps are commonly made frorii 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 .iDe

assessed for other rehabilitation issues.

2.1.2 Inspection Protbcol / Techniques

The folibwing 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 rrianholes were riot

uncovered.

2) If crews were unable to locate manholes^ they were designated as "could riot locale'

(CNL).

BlueStone
2-2
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Field Investigation &Results

3) A detailed inspection of each structure-was performed byrfhe 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:
•j .General information regarding the inspe^ctlon conditions^ date/time, crew,

location, flow depth, surcharging, sijt'buijd-upi and.ponding evidence;
• Type, depth, and diameter of rnanhole structural assets (maphole, cover, and'

• The type/material and condition of pertinent internal structures;

• Size and quantification of defects; °

• The.size, material, and j:ondition 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- Infiltration

concerns or structural deficiencies.

Of the 153 total manholes Identified in the Hunters

Hollow systern, 12 could not be located and 41

were in area HH3.
FigurQ 2.1.2 Manhole Inspection

For Area HH3, 41 'manholes' were Inspected with 7 riot located/buried (and one rfianhole

located oh the Bluelicit Airfield "M22" was bolted down and cpuld 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/Burled (Add! Manholes Not Found/Burled In HH3)

-.•/ ..p" •• "'V
-"i- . 'Mi •' •

MANHOLE ID

002 (Smith) 065 (HH1)

OOeiSmith)' 076 (HMD

009 (Smith) 077 (HH1)

010 (Smith) 080 (HH1)

012 (Smith) 054 (BL)

014 (Smith) BL4A(BL)

MANHOLE ID

A2(HH3) M21 (HH3)

A13(HH3)

M3 '(HH3)
MB (HH3)

M12(HH3) .

M20 {HH3)

Most all of the manholes inspected yyere 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

2-3
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deteriorating •due''to prior system backups and overflows. These rrianhoies^aro listed in. Table
•2.1.2 along with a few other manholes',in the system that require repairs.

Tatije 2.1.2 Manholes. Requiring Grouting/Repair

MANHOLE ID.

WWTP 1 074 fHHl) 045 (HH2)
VWVTP. 2- 066fHH1) '[O-ie (HH2)
023 (HH1), 068 (HHI) BLIfBL)
019 (HH1) 069 fHHl) BL2 (BL)

0.18.{HH1) 027 (HH2) BL3 (BL)

017{HH1) 025 (HH2) •" " 'BL4 (BL)
075 (HH1) 034 (HH2) BL5 (BL)

There were no: chirhney seals found on any ofThe manholes in the system, and a 'number of
manholesshowed sonie signs of leakage at the chjnvjey rings. Installatioirof either.chemical or

mechanical chinfhey .seals is recommended for all-Of tlie manholes In the Hunters Hollow

system.

Area HH3 manholes were, similar to other oortioris of-the Hunters Hollow 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 ih' or next to the roadside ditch'-but most of the manholes in HH3 had

frames that were simply laving on too of the manhole structure fnot bolted or sealed).

Most were shown Vo have Infiltration occurring at the frame and the rinas. Only those

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

leakaae/infiltration around the frame- and rings (even below pavement). While some

manholes.do exhibit signs of surcharaina/backuos. the walls, benches, and pipes all look

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

HH3). I&l is occurring from the too frame and rings (which is apparent}, and possible also

from Private prooertv in this area.

n

2.2- Closed Circuit'Televlslon Inspection

CCTV Inspections v/ere perforimed on a itiajpr portion of the sanitary sewer gravity lines in the Hunters

Hollow systerh from 8-ihch to 12-inch in, diameter. This includes-.approximately "24,359 LF of sanitary

se\ver. 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 prioritize required

ihnprovenients

BlueStone
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-2.2.1 Inspection Protocol/Techniques c " d
•

• i:^ The CCTV inspections were conducted by Pipe Eyes, LLG and diyided'into areas similar to thji
reisort. Some areas-were found to haye'severe root intrusions, intruding'̂ joints or obstacles that
inhibited the camera from passing through the pipe. CCTVinspections for Area HH3 were,
performed by Martin's Pipeline Inspection and provided in separate reports for both

• Majestic Acres and Benjamin Oaks Subdivision ^ a n
• LJQ

; - ^ - CThe inspection identified pipe materlals,,.pipe deficiencies, laterals, pipe-connections and general
condition of the pipes. ^ ^

ii

Additional-steps taken during the inspection to'increase the quality of the^inspectiOn and quantify
possible defects are listed. •

- ' •

u

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

•

2) If the field cr^ws found, configurations that v/ere different than what was show;n frpm 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 CCTVprocess included:

Deposits/Grease ^
•. Roots

• Hole J-,
Q

• Obstacle or Obstruction (some utilities)

• Fracture- p
1-

.• 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 follbwing.color scheme: |

.• Black-very minor !
a :

• Green - minor j

• Blue - moderate
!

I

2-5 I
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Brown -' poor

Red -severe ' '1;' ^7'̂ °
r-, O O nD

2.3 Inspection Results ^ ^ ^ dl

o

'U • . D cdH,
o ^

Overail the pipesjnspected showed a random series of'defects.- Even older sections tended to
• ° a show sirpila"rly .both go'od^and bad sections:: of pipe with typical defects. All three areas of the

& system have lines that should be phoritlzed for improvements. 0° ^
• . r " " " • r.;

fhe Blue Lick (BL) area included a number of defects alh;pn the sarhe line segments such as
holes, cracks and/or fractures, major root intrusions, and signs of•isignificaht Infiltratioh and
Inflow.fmainfy Melody Lane and Brooks Run off North Triangle Lane at Blue Lick Road): These
sewers were ad(3ed to the system at a later date and seem to' be missing manholes that would

normally be installed, between pipe segments.

The Hujiters Hoj,lpw.2 (HH2) area included'rnajor defects including those:listed,above, as v/ell as

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

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 improvemerits to be made. Some of these iine

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 iust 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 41pipe segments televised only 8 have defects or maior deposits. ^

If a section of pipe has three (3) or more,structural defects, but appears to be,sound in terrhs of

slope, overall integrity and operational capabilities,, the section can be considered for CIPP

lining. In cases where there are nurnerous 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, of 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, enough to warrant root treatment or other 1

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 |

BlneStone ^ .
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providesfuture. Section 3 provides -a summary for

recommended ''repairs, root cuttirig, and heavy
cleaning for line segments. ^

One important inflow point that should be

addressed is at Manhole A14. on Wild Wav.. 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 allow direct inflow from the ditch 'Intn the^'t^

^ - -p
.-gc?

Field Inuestigation &Results

D

.'-.Ti:. w

manhole. In addition, oerfdrafeo' pipe has been'
Figure 2.3.1 Root Intrusion

ihstalied directly into the manhole from the adiacent yard and needs to be removed fthis
most likeiy comes from the side yard of the house directing drainage into the manhole).
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SECTION 3: Recornmendatlbns

q:-

0
a

Recommendations

o G

a

P •

kS2

•

c

The key goal of this analysis was to perform a cgndjOon assessmentron the sanita'iy sewer collection
system and develop various cost effective rehabilifaliqn improvements to alleviate excessive;iriflow and-
infiltration in the Hunters Hoilov/.system.

. o

M
•,

cP O-n

ftci'o

Rehabilitation OvRrvi^vS^"' ° c og d J)"r?
g ° D '

^ The evaluation of the sanitary collection system assessed/cqndition grades of 3(IVIoderate), 4(Poor),
and5(Severe) for rehabilitation and repairs; The condition assessment Included evaluating the extent of
the rehabilitation for the sanitary sewers.

It is.n.dted that besides the Blue Lick area {BL)*that req'uires rehabilitation, line segments in both.Hunters
Hollow (HH) and Hunters Hollow 2 {HH2) require repairs fo fix holes and fractures mostly oh lines in
easernents behind-houses. This could be 5ue to settlement Ih those areas {as compared to .lines that
""MP-tP® streets). Many of thesOj same Hne' segments have been listed for root cutting and cleaning as
well. Prioritization of these line segments by rernpving-roots, providing heavy cleaning, and providing
point repairs followed by some CIPP lining, should remove a.majprity of the pul:)lic l&l occurring, in the.
plain system. Pporiization of these top 25Mine segments (as indi.cated onTable 3.1 located at the end

of Section 3) wiireliminate;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 listdd in Table

• 3.2 summary located at the end of Section 3.

C3 , D
3.2 Rehabilitation Recomrnendatioris ^ ^

L-

A capital improvement program should be Implemented toTeduce or eliminate the public ^and private
sources of inflow and infiltration into the Hunters Hollow.collection system. The removal of sources of

, . -Ik "I

direct inflow into mainline sewers typically results in significant Improvements on the sanitary collection

systern during wet weather events. While inhltration is problematic in terms of the length of time, clear
' ' j-

° water may affect the sanitary collection system (infiltration can last for days or weeks after a storm

event), inflow sources have a nearly imrnediate impact on the available capacity of-the sanitary collection

system.. For purposes of this report only rehabilitation to sewer mainlines is provided. Evaluation of l&L

from private sources (i.e. laterals and downspouts) is beyond the scope of this study.
o

3

3.2.1 Sanitary-Sewer Mainlines
p <^0

0

Based on the evaluation, approximately 4.-50p linear feet of 8-inch and T2-inch 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. c"ut as part of recommended improvements. Table '̂S.-Ztifa) lists the sewer
" '• c ,0 • 't

segments recgmmended for root cutting^. Table 3.2:1 (b) lists the additional sewer segments

fecomm_ended. for heavy cleaning [duetto deppsits'(in;additlon to the, segments for rpot cutting).
Table 3.2.1(c),lists the Top 25 sewer segments recommended for repairs and; possible CIPP-

C .j • - ij-- .
Lining'due^o identification of severe inflow (note that^some of these are also listed on the root
cutting,and the heavy cleaning list as welt). tSs r?

c^cf 9'.] 'Dr. • 0 ^ % I. Ctf
Table3.2.1(a) Sewer Segments Prioritized for Root Cutting

ci c „ GZSC-' • ^

AREA PRIORITY SEGMENT id: " •STREET '
,B,lue Lick Severe. Unknow to BL5, Melody

HH2 Severe 068_069 Eaflywgdd
HH2 Poor : 014-082 Easement

HH Poor 015^016 Angelina :
HH Poor 013_0Y4 Arbor Tr

HH2 Mpderate 3 ''Q,33„03^ Cadenza,
HH2 Moderate 6'36_d37 . Fawn Ct_
HH2 ^ Moderate 004_075, Easemerit

HH2 Moderate 077_679 Baracha

HH Moderate .6q2_o66 Angelina
HH Moderate

•fc » '
'025_027 Bigoak

HH Moderate 26152M9501 Medium

a '

•Ci-
.n

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

AREA PRIORITY SEGMENT ID STREET

' HH2 Severe " 042 043 Carissa.
HH Poor 06_07 Angelina

HH2 Moderate Easement

a rj

(Addl Sewer Segments Prioritized for Heavy Cleaning (HH3))

AREA priority SEGMENT ID STREET

HH3 Severe A9 A8 Wild Way
HH3 Severe A14 A13 Jennymac
HH3 Severe M3_M9' Majestic
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AREA PRIORITY SEGMENT ID STREET

Blue Lick
"• • • j ,

Severe"^
" d *

Unknow.tp BLS Melody
Blue Lick Severe 'bL3_BL4 ^

BL4_BL5.
•• Melody,

Blue Lick Severe f\,1eiqdy c
.Severe ^033_034 Cadenza

D Hh. " : Severe- Q15_gj6i ^ Anglelina
^ HH2 ^ Severe 046J647„ Bally Casll

HH2 ' •" Severe;' , 042_043'̂ -• Cafissa
Blue Lick m .
° HH2

Severe Unkhown_BL5 Blue Lick
Severe 034I035 " Cadenza

y.H- Severe" 008_010
C '

Cannon

HH2 Severe 059 061 Easement
HHZ 'Severe . ^ P37_3,4 . Fawn Ct

BjueLick Severe BL4_BL6 Blue Lick
Blue-Lick Severe , Unknbvv'n_BL5 Blue Lick

HH Pbor 002_0P6 Angelina
HH2- Severe •; 029_044 Bigoak
HH2 Severe 048_051 Easement

HH2 Poor , d36lb37 Fawn Ct

yH2 Severe "-050_051 Bally Cast
HH2, Severe P66_b68 Earlywood
Hh'2 Poor 0p4_075 Easement

HH2 . Severe 066_067 Earlywood
Blue Lick Severe 067._b68 Blue Lick

HH Poor 006^007 Angelina
HH Severe 024_026 Bigoak
HH Poor 025_D27 Bigoak

Blue Lick Severe BL3_BL5 Blue Lick

HH2 Poor L 044 045 Bigoak

(Addl Sewer Segments-PrioritiTed for Repairs for HH3)

AREA PRIORITY segment ID . STREET

HH3- Severe A10_A11 Je'n'nymac
HH3 Severe ' A6_A7 Je'nnymac
HH3 ,pevere A7_A10j Jennyrnac
HH3 Moderate- M10 M9 Wild Way,
HH3 Moderat M11 MIO. .. Wild Way

L"-

iZb

D,, -
G C '-• . - G'

Other line segments that have deficiencies that could affect the operation of the sanitaryj

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

additional sewer "segments recommended fpr utility removal, not already listed in the Top 25
o " i'

segments, or'in the table for roofremoval.,
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•Table-3.2.1(d):S,e]^er Segments Requiring Utility Removal

AREA PRIORITY SEGMENT ID STREET

HH

HH ^
C 0°

Moderate

Moderate

oq8_o,io

D -^3

Cannon

Angelina
-D ° d CT '

Q

• Do

•3.2.2 Sanitary Sewer Manholes c q ft Sn'^

Thexpndition assessment of the sanitary manholes.assessed.conditions such as root intrusion.
O i'^

infiltration and structural" defects. Manhole rehabilitation recommendations Include the:

installation of mechanical arid non-mechanic^l chimney seals.:epoxy lining of the manholes; and

manhole grouting. Currently no manholes are Being recommended for epqxy lining^, however a
fevy are listed to: be cleaned and regrouted as shovyn on Table 3;2.2(a) for manholes

recommended for repair. •

•
C

rft • rT-.

Table 3.2.2(a) Manholes Recommended, for Repair-
n , .

MANHOLE.jD REHAB TYPE PRIORITY

WWTPJ (HH1) New Rings/Collar/Cieaning 'Severe. .

vwvtp_2:(Hh:i) New Rings/Cbllar/Cleaning Severe

023 (HH1) .Cleaning/Grouting Moderate

019,(HHI) 'Cleaning/Grouting' Moderate

018 (HH1) Cleaninq/Groutinq Moderate

017(Hl^1), . . Cleaning/Grouting Moderate

075-(HH1)- Cleaninq/Groutinq Moderate

074 (HH1),. Cleaning/Grouting , Moderate

066 (HH1) Cleariihg/Grouting Moderate

068 (HH4) Cleaninq/Groutinq Moderate

069 (HH1) Cleaninq/Groutinq Moderate

027 (HH2) Cleaninq/Groutinq Moderate

025 (HH2) Cleaninq/Groutinq Moderate

034 (HH2) Cleaninq/Groutinq Moderate

045 {HH2) , Cleaninq/Groutinq Moderate

046 (HH2) Cleaninq/Groutinq c>'- Moderate

BL1 (BL) Cleaning/Grouting Moderate.

BL2(BL) ; Cleaninq/Groutinq Moderate.

BL3(BL) Cleaninq/Groutinq Moderate

8L4{BL) Cleaninq/Groutinq Moderate

BL5(BL) Cleaninq/Groutinq Moderate.

D

n

a

There were ho 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 recommended for all of the manholes in the 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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As 'a 'part of this evaluation;"a flow'reduction analysis was performed to detemiine the estimated peak

t'- flow reduction that could result from the recommended rehabilitation plan. Table 3.3'.1 represents the

^estimated peak flow reduction calculated uslng'typical values for Other systems? ^
^ "rT; r-. „ n n " n " r-_ '•

D • IT"

^ , Table 3.3.1.Estimated Flow Reduction
DESCRIPTION OF REHABILITATION

AND REPAIR QUANTITY UNIT

FLOW REDUCTION / UNIT

9- Ci: (GPD)
Credit

(GPD)
Sanita^ Manhole,Chimney.Seal

In Non-Paved Area

In Paved Area

0

50

103

EA '
EA

656^
156. ,

34.768
16,068

Sanitary Sewer Repair
Manhole Grouting ^
point Repair

' 8-inch CIPP Lininq 14500 LF),

c

C

19

'20

,6.82

Q ,

EA

' EA

IDM

c-0

. . " 1440

720

n 500

27-360'
J4.4OO

3410

c TOTAL (GPD) 96,006
Table 3.3.2 Estimated Flow Reductidh (from HH3 Area]

. DESCRIPTION OF REHABILITATION
AND REPAIR QUANTITY UNIT

FLOW REDUCTION/UNIT
(GPD)

Credit
(GPD)

Sanitary Manhole Chirnney Seal
In Non-Payed Area

.-In Paved Area
33'

. 8

EA

EA

656

156

21,648-

1.248
Sanitary Sewer Repair"

. Point Repair . ,
D

•! 3 EA. ^ '"-720 2.160

TOTAL (GPD) 25,056n

c qs
Total Estimate Flow Reduction = 121,062 GPP

0 a. _ f? n •
c t)

3.4 Rehabilitation Costs

D '•

cc
c

L

Th'e.estimated project.cost for the rehabilitation imp/oyernents for the Hunters Hollow, collection system

has been estirpated at approximately $415,837. Table 3.4.1 lists the Items and estimated costs for th,e

rehabilitatjpn and repairs. (This total^has been Increased to account for improvements In Area
HH3..

• -J , all ' - ,
By undertaking the various recommended improvements to correct the deficiencies in the sanitary

collection system, the infloyy and infiitration will be reduced in the Hunters Hollow collection systern.
Additionally, a systematic and on-gping cleaning, and root contrprprogram should be provided for over

the long-term. ' -
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Table 3.4.1 Opinion of Probable Construction Costs.
eg ^ 'n " ' -

°

^ a
tr p 1

dc:

l-Gfir -.

; DESCRIPTION QUANTITY/UNIT
•UNIT-

•PRICE ITEM TOTAL •
I ; ° C
1

Mobilization-Bonds and Insurance 1 r. . G |_s 315,000.00 315,000.00
Iw

r^'uE

'-

Maintenance of Traffic ' • ^ • 1 ^ ^ -LS .S'15.000;00 . 315,000.00

8-inch Cured-in-Place,Pipe gE '-'-n - 4500 a C Ft" '̂- 328.50 3128.250.00

ryf

8-inch Spot Lininq ,0.. •-' 'E -= 1- r.C
t 'ri-

r . EA P 34,000.00 34,000.00
I

•ic''~ ^ °
'i, ^

' 8-inch'Pipe Replacement' n 250 •qjpo lF :: S300.00 375,000.00£j U -
t 8-inch F^oint Repairs ^

mJ

160 0^" ft •S325.00
r

352.000.00

'•T

• C

Heavy Cleaning 1. 6,000 FT, 33.00 . 318.000.00.
1 RdofCuttihg 3500 FT 34.00 314,000:00

» D

Additional CCTV and Field Inspections 10,829 FT 33.00 S32.'487;00L, Qc-

Manhole Repair/Groutinq ^ 21 EA 31,350.00' 328,350:00
c

a 'u
. I-

Manhole Chimney Seal-Mechanical :50 EA 3375.00 $18,750.00

" 7
L

L 0

f"- 1 j-
Bypass'Pumpiiiq 1 LS $15,000.00 315,000.00

r

n

f-i'-" •• ;•, cV
-D '-J

0"P 0• Dp estimated total =

0 Table 3.4.2 Addl Probable Cbnsfrucf/on Cosfs for Area HH3

r " '

$415,837.00

•

c
n ri 0

• >

0
C u GjU

C.

'i

DESCRIPTION QUANTITY/UNIT
. UNIT

.. .PRICE ITEM TOTAL

1

n

.:iG
,8-irich Point Repairs c 150 FT 3325.00 316,250.00

S - Heavy Cleaning 640. FT 33.00 31,920.00
•1 r 0

0 Manhole Repair/Groutinq ^ 2E EA n $1,350.00 328,350.00
•

Manhole Chimney Seal-Mechanical 41 ° EA 3375.00 315,375.00 i
p

f -

° E; D ft
P • t-D

ESTIMATED TOTAL = $61,895.00

';rj

M: ^

c
-

' •• :i _ L,, j...,
C O-G

C - '• -

Total Estimated Probable^Construction Cost = 477,732.00
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Introduction a Background

INTRODUCTION &BACKGROUND

The Hunters Hollow Wastewaler Collection System Is a separate wastewater collections system managed
andoperated by Bullitt Utilities, Inc with approximately 35.188 linear feet of8", 10", and 12" VCP arid 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 Mav. 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 results. The system maos have been updated based on the additional areas

of Majestic Acres and Benjamin Woods Subdivisions.

1.1 Description of the Hunters Hollow and Hillvlew 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 Hillvlew, bounded to the west by 1-65. 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.

• 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", 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

good portion of HH1 is for the most part in acceptable condition.

• 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

1-1 •
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Exhibit 1.1 - Hunters Hollow Service Area Map
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BIIONE Introduction a 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 Statiori 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 reoori.

• 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 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 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 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 bv watershed or basin. These Items are recommended to be

addressed in the "Corrective Action Plan" letter dated June 1. 2015.

IBlueStone
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OITWO Field investigation &Results

SECTION 2:FIELD INVESTI6ATI0N &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 limited
•"ssults (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 (from recent discussion with
some of the neighbors it does seem possible that both downspouts and possibly even sumo

pumps are connected to the sanitary sewer system - a private orooertv canvassing would be

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

connections that could be removed.

2.1 Sanitarv Sewer Manhole Inspections

Field inspection and investigation wasconducted to evaluate the sanitary sewer manhole structures that
comprise the Hunters Hollow collection system In areas HHI, 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.

2.1.1 Typical 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 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
Engineers. PLLC
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Field Inuestigation &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 precast or cast in

place concrete in newer construction to brick and mortar for earlier construction. Common

defects thatcan be found within this component of the sewer include missing material, loose

material and fractures 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 builtof bricks and mortar in older manholes and concrete

in newer construction. Common defects that occur are cracks in the bench and infiltration

where the wall meets the bench. These areas of concern should be corrected with a high
strength cernent or mortar material. The material selected would require a short cure time in

order to minirnize restrictions of flow from the upstream pipe during repairs.

Channel

The trough is commonly 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 I 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 locate'

(CNL).

BhieStone
Engineers. PLLC
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Field Inuestlgation &Results

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, date/time, crew,

location, flow depth, surcharging, silt build-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 Infiltration

concerns or structural deficiencies.

Of the 153 total manholes identified in the Hunters

Hollow system, 12 could not be located and 41

were in area HH3. ^ ^ ^u i i a-
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 bolted 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 fAddl Manholes Not Found/Buried in HH3)

U-' V.J, -.p..

MANHOLE ID

002 (Smith) 065 (HH1)

006 (Smith) 076 (HH1)

009 (Smith) 077 (HH1)

010 (Smith) 080 (HH1)

012 (Smith) 054 (BL)

014 (Smith) BL4A(BL)

MANHOLE ID

A2 (HH3) M21 (HH3)

A13(HH3)

M3(HH3)

MB (HH3)

M12(HH3)

M20(HH3)

m

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

BhicStone
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OiTWO Field Investigation &Resnlts

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 fHHD 045 (HH2)
WWTP 2 066 (HH1) 046 (HH2)
023 (HH1) 068 (HH1) BL1 (BL)
019fHH11 069 fHHI) BL2 (BL)

018 (HH1) . 027 (HH2) BL3 (BL)
017 (HH1) 025 (HH2) 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 signs of leakage at the chimney rings. Installation of either chemical or

mechanical chimney seals is recommended for all of the manholes in the Hunters Hollow

system.

Area HH3 manholes were similar to other portions of the Hunters Hollow 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 HH3 had

frames that were simply laving on top of the manhole structure fnot bolted or sealed).

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

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

leakaae/infiltration around the frame and rinas (even below pavement). While some

manholes do exhibit signs of surcharalna/backuDS. 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&l is occurring from the too frame and rings (which is apparenf). 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 prioritize required

improvements

iBlueStone
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2.2.1 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 Pipeiine 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 manhole 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:

• Deposits/Grease

• Roots

• Hole

• Obstacle or Obstruction (some utilities)

• Fracture

• Sag

• Joint Offset/Repair Point

• Collapse (or pipe failure)

• Tap Intrusion

• Infiltration (Dripper, Weeper, Runner or Gusher)

5) Defect Condition/SeverityCodes are based on the following color scheme:

• Black - very minor

• Green - minor

• Blue - moderate

BhieStone
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• Brown - poor

• Red - severe

2.3 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 prioritized for improvements.

The Blue Lick (BL) area included a number of defects ail 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 line (mostly line-

segments in the rear of houses paralleling Earlywood Way. orclose 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 o/oe cracking. HH3 includes newer

subdivisions with PVC oioe including Majestic Acres and Benjamin Woods subdivisions.

Of the additional 41 oioe segments televised only 8 have defecfs 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, enough 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 ha

addressed is at Manhole A14. on Wild Wav. As

with other manholes In HH3. the manhole is

located In the center of the roadside ditch, but

additionally has a larae portion of the frame cut

out to allow direct inflow from the ditch into the

manhole. In addition, perforated pipe has been

ReidlnuesiIgaitonaResuns

Figure 2.3.1 Root Intrusion

installed directly into the manhole from the adjacent yard and needs to be removed fthis
most likely comes from the side yard of the house directing drainage into the manholei.
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SECTION 3: Recommendailons

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.

It is 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 ih

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 l&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 arQ listed In Table

3.2 summary located at the end of Section 3.

3.2 Rehabilitation Recommendations

A capital 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 l&l

from private sources (i.e. laterals and downspouts) is beyond the scope of this study.

3.2.1 Sanitary Sewer Mainlines

Based on the evaluation, approximately 4,500 linear feet of 8-inch and 12-Inch 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 CIPP

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 BL5 Melody
HH2 Severe 068_069 Earlywood
HH2 Poor 074-082 Easement

HH Poor 015_D16 Angelina
HH Poor 013_014 Arbor Tr

HH2 Moderate 033_D34 Cadenza

HH2 Moderate a36_037 Fawn Ct

HH2 Moderate 004_075 Easement

HH2 Moderate 077_079 Baracha

HH Moderate 002_006 Angelina
HH Moderate Q25_027 Bigoak
HH Moderate 26152 19501 Medium

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

BlueStone
Enginesis. PILC

AREA PRIORITY SEGMENT ID STREET

HH2 Severe 042 043 Carissa

HH Poor 06 07 Angelina
HH2 Moderate 018_019 Easement

(Add! Sewer Segments Prioritized for Heavy Cieanlna fHH3))

AREA PRIORITY SEGMENT ID STREET

HH3 Severe A9 A8 Wild Way
HH3 Severe A14 A13 Jennymac

HH3 Severe M3_M9 Majestic
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Table 3.2.1(c) SewerSegmentsPrioritized for Repairs

AREA PRIORITY SEGMENT ID STREET
Blue Lick Severe Unknowto BL5 Melody
Blue Lick Severe BL3_BL4 Melody
Blue Lick Severe BL4_BL5 Melody

HH2 Severe 033_034 Cadenza
HH Severe 015_016 Anglelina

HH2 Severe 046_047 Bally CastI
HH2 Severe 042_043 Carissa

Blue Lick Severe Unknown_BL5 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 066_068 Earlywood
HH2 Poor 004_075 Easement
HH2 Severe 066 067 Earlywood

Blue Lick Severe 067_068 Blue Lick
HH Poor 006_007 Angelina
HH Severe 024_a26 Bigoak
HH Poor 025_027 Bigoak

Blue Lick Severe BL3_BL5 Blue Lick

HH2 Poor 044 045 Bigoak

(Add! Sewer Segments Prioritized for Repairs for HHS)

AREA PRIORITY SEGMENT ID STREET

HH3 Severe A10 All Jennymac
HH3 Severe AS A7 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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Tabfe 3.2.1(d) SewerSegments Requiring Utility Removal

AREA PRIORITY SEGMENT ID STREET
HH

HH

Moderate

Moderate

008_010
015_16

Cannon

Angelina

3.2.2 Sanitary Sewer Manholes

The condition assessrnent ofthe sanitary manholes assessed conditions such as root intmsion.
infiltration and structural defects. Manhole rehabilitation recommendations include the

Installation ofmechanical and non-mechanical chimney seals, epoxy lining ofthe manholes, and
manhole grouting. Currently no manholes are being recommended for epoxy lining, however a
few are listed to be cleaned and regrouted as shown on Table 3.2.2(a) for manholes

recommended for. repair.

Table 3.2.2(a) Manholes Recommended for Repair

MANHOLE ID REHAB TYPE PRIORITY

WV\n"P_1 (HH1) New Rinqs/Collar/Cleaninq Severe

WWTP_2(HH1) New Rings/Collar/Cleaninq Severe
023 (HH1) Cleaninq/Groutinq Moderate
019(HH1) Cleaninq/Groutinq Moderate
018 (HH1) Cleaninq/Groutinq Moderate

017 (HH1) Cleaninq/Groutinq Moderate

075 (HH1) Cleaninq/Groutinq Moderate
074 (HH1) Cleaninq/Groutinq Moderate
066 (HH1) Cleaninq/Groutinq Moderate

068 (HH1) Cleaninq/Groutinq Moderate

069 (HH1) Cleaninq/Groutinq Moderate

027 (HH2) Cleaninq/Groutinq Moderate

025 (HH2) Cleaninq/Groutinq Moderate

034 (HH2) Cleaninq/Groutinq Moderate

045 (HH2) Cleaninq/Groutinq Moderate

046 {HH2) Cleaninq/Groutinq Moderate

BL1 (BL) Cleaninq/Groutinq Moderate

BL2 (BL) Cleaninq/Groutinq Moderate

BL3 (BL) Cleaninq/Groutinq Moderate

BL4 (BL) Cleaninq/Groutinq Moderate

BL5(BL) Cleaninq/Groutinq 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 n'ngs. Installation of either chemical or

mechanical chimney seals is recommended for all of the manholes in the Hunters Hollow

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

Table 3.3.1 Estimated Flow Reduction
DESCRIPTION OF REHABILITATION

AND REPAIR QUANTITY UNIT

FLOW REDUCTION / UNIT
(GPD)

Credit

(GPD)
Sanitary Manhole Chimney Seal

In Non-Paved Area

In Paved Area
50

103

EA

EA

656

156

34,768

16,068
Sanitary Sewer Repair

Manhole Grouting
Point Repair
8-inch CIPP LIninq (4500 LF)

19

20

6.82

EA

EA

IDM

1440

720

500

27,360

14,400

3410

TOTAL (GPD) 96,006
Table 3.3.2 Estimated Flow Reduction (from HH3 Area)

DESCRIPTION OF REHABILITATION
AND REPAIR QUANTITY UNIT

FLOW REDUCTION 1 UNIT

(GPD)
Credit

(GPD)
Sanitary Manhole Chimney Seal

In Non-Paved Area

In Paved Area

33

8

mm>>

656

156

21,648

1,248
Sanitary Sewer Repair

Point Repair 3 EA 720 2,160

TOTAL (GPD)

Total Estimate Flow Reduction = 121.062 GPP

25,0.56

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 correct 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

DESCRIPTION' " ' . .QUANTITY/UNIT' ••
UNIT-

PRICE ITEM TOTAL

Mobilization-Bonds and Insurance 1 LS 515,000.00 $15,000.00

Maintenance of Traffic 1 LS 515,000.00 $15,000.00

8-Inch Cured-in-Place Pipe 4500 FT $28.50 $128,250.00

8-inch Spot Lininq 1 EA 54.000.00 $4,000.00

8-inch Pipe Replacement 250 LF 5300.00 $75,000.00

8-inch Point Repairs 160 FT 5325.00 552.000.00

Heavy Gleaning 6,000 FT $3.00 518.000.00

Root Cutting 3500 FT 54.00 $14,000.00

Additional CCTV and,Field Inspections 10,829 FT 53.00 $32,487.00

Manhole Repair/Groutinq 21 EA $1,350.00 $28,350.00

Manhole Chimney Seal-Mechanical 50 EA $375.00 $18,750.00

Bypass Pumping 1 LS 515,000.00 $15,000.00

ESTIMATED TOTAL = $415,837.00

Table 3.4.2 Addl Probable Construction Costs for Area HH3

DESCRIPTION QUANTITY/UNIT '
UNIT

PRICE item'total
8-inch Point Repairs 150 FT $325.00 316,250.00

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 = 477J32.00
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