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SECTION 1: BACKGHOUND 

A. INTRODUCTION: 

The storm sewer system of the Department of Energy Feed Material 

Production Center (hereafter referred to as "FMPC") at Fernald, Ohio, 

experiences extraneous flow during periods of wet  We3ther. T h i s  

extraneous flow, which enters the system as infiltration from ground- 

water sources and inflow through structural deficiencies, causes pos- 

sible contamination of the storm system with uranium contaminated 

groundwater. As a result, flow from the storm sewer system poses a 

possible contamination threat to the receiving streams. 

In order to solve this problem, Lockwood Greene Engineers, Inc., as 

consulting engineers to FMPC, has implemented a two-phase program. 

The first phase consisted of enlarging the existing storinwater reten- 

tion basin to six million gallon capacity and the second phase con- 

sists of an 1/1 abatement program which will attempt to eliminate 

extraneous contaminated infiltration/inflow from entering the storm- 

water system. As a part of the second phase, it was considered neces- 

sary to conduct an infiltration/inflow study to evaluate the storm 

sewer system. 

On 31 December, 1985, Lockwood Greene Engineers, Inc., acting under 

its Cont,ract No. DE-AC05-810R20676 wi'th the Department of Energy, 

entered into a subcontract agreement with Wynne Associates, Inc., of 

Murfreesboro, Tennessee, to conduct an Infiltration/Inflow evaluation 

survey in the FMPC storm sewer system. The ultimate goal of the study 

was to identify those areas that are contributing the majority of the 

infiltration entering the storm sewer system and locate the actual 

sewer defects in those areas which permit entry of extraneous water . 
4 
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1115 
into the system. 

B. TECHNICAL ASPECTS OF STUDY: 

The technical proposal submittted by Wynne Associates, Inc., outlined 

a plan of study designed to locate and identify sources of Infiltra- 

tion and Inflow (I/I), recommend methods and costs of rehabilitation, 

and provide a cost analysis for peforming the recommended rehabilita- 

tion. The proposed plan of study - designed around methodology cur- 
rently utilized in U.S. Environmental Protection Agency funded munici- 

pal Sewer System Evaluation Surveys (SSES) - consisted of the follow- 

ing steps: 

1. Review of Existing Data - including review of existing maps, 

drawings, .etc.; interviews with staff; and inventory of 

existing system to be made from existing information. 

2. Aboveground Physical Survey to determine location of lines and 

manholes, length and depth of line segments, and note possible 

inflow sources. 

3 .  Continuous Flow Monitoring - consisting of dividing the system 
into major subdrainage areas (Minisystems) so that flows can 

be isolated and measured within each area, installation of 

groundwater and rainfall measuring devices, and installation 

of flow monitoring equipment capable of continually monitoring 

flow during periods of dry weather, rainfall, and high ground- 

water. 

4.  Infiltration Investigation (Flow Isolation and Belowground 

Inspection) . 
5 
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SECTION 1: BACKGROUND 1115 

5. Inflow Investigation - Smoke and Dyed Water Testing. 
6. Line Cleaning. 

7. Television Inspection. 

8. Field Data Storage in computerized data processing system. 

9. cost Analysis based on leak by leak comparison of rehabilita- 

tion costs versus costs to transport and treat. 

10. Recommended Rehabilitation Program. 

11. Final Report. 

C. IMPLEMENTATION OF STUDY: 

Wynne Associates commenced work on the 1/1 evaluation study of the 

FMPC storm sewer system in January, 1986, and completed the last 

phases of Continuous Flow Monitoring and TV inspection in March, 1986. 

Data gathered in the study is tabulated and presented in this report. 

6 
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SECTION 11: SURVEY METHODS 

A. INTRODUCTION: 

The 1/1 evaluation survey at FMPC utilized Sewer System Evaluation 

Survey (SSES) methodology currently employed in EPA funded municipal 

I/I studies. Stated simply, the purpose of the Sewer System Evalua- 

tion Survey (SSES) is to locate extraneous water entering ("leaking") 

into the sewer system and determine how much can be economically 

removed through rehabilitation methods. Survey steps consist of de- 

termining the following: 

1. HOW MUCH EXTRANEOUS WATER IS PRESENT. 

2 .  WHERE IT IS LOCATED. 

3. WHAT PORTION CAN BE ECONOMICALLY ELIMINATED. 

To accomplish this, survey tasks are normally conducted in the follow- 

ing sequence: 

Phase I Physical Survey (includes Continuous Flow Monitoring) . 
Phase I1 Rainfall Simulation. 

Phase 111 Preparatory Line Cleaning. 

Phase IV Television Inspection . 
Phase V Final Report. 

B. PHASE I: PHYSICAL SURVEY: 

The first step prior to commencing Physical Survey is to divide the 

sanitary sewer system into study areas, or "mini-systems", of conven- 

ient working size. For the purposes of the FMPC study, the storm sewer 

system was divded into five minisystems consisting of the following: 

7 
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SECTION 11: 

Mini-system No. - 

SURVEY METHODS 

Line Length 

1 6,550 If 
2 17,170 If 

8,698 l f  
6,810 If 

3 
4 
5 6,990 If ---------- 

TOTALS 46,210 

In c h-M i 1 es 

20.536 
44.839 
19.530 
12.807 
15.216 

112.928 
------- 

1. CONTINUOUS FLOW MONITORING The early 1986 flow monitoring 

program was conducted for the purpose of measuring infiltra- 

tion and inflow in each FMPC minisystem. During flow moni- 

toring, rainfall and groundwater levels were also monitored. 

Continuous Flow Monitoring tasks consisted of installing flow 

recorders in key manholes where total flows for each mini- 

system of 

time sufficient to include the physical conditions of rain- 

fall and groundwater normally present under the following 

conditions: 

could be measured and recording flows over a span 

(a) Dry Weather Days - days of minimal ground water 
(b) High Ground Water Days - groundwater above pipe invert. 

(c) Rainfall Days - with sufficient rainfall to produce 

measureable inflow. 

I of the FMPC Continuous Flow Monitoring Pro- 

ed on separate  Flow Uonitorirtg Sumrnarnries and 

hydrographs,- minisystem, and present& in P a r t  1 o f  the 

Appwadir to this report volUae. This data is also summarized 

in Tables 2-1 and 2-2 at the end of this report section. 

Note that stormwater flows are referred to as "Inflow" in 

8 
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SECTION 11: SURVEY METHODS 

these tables. 

2. ABOVEGROUNDPHYSICAL SURVEY was conducted in all five (5) 

minisystems to confirm line locations, line sizes, manhole 

locations, and assign leak rates to all located 1/1 sources. 

3. FLOW ISOLATION was conducted in all minisystem. These mini- 

systems were subdivided into "micro-systems" ( 2 , 8 8 0  to 3 , 0 0 0  

If) and micro-system weir readings were taken on high ground- 

water days - a period when normal discharge is at a minimum 

and it is assumed that most measured flow is infiltration. 

Where micro-system readings indicated excessive rates of 

infiltration, instantaneous weir readings were also taken 

under similar conditions for each line segment within the 

micro-system. 

Through subsequent T V  inspection, attempt was made to identi- 

fy those infiltration sources isolated to individual line 

segments but not identified a s  individual point sources dur- 

ing other survey steps. 

4. BELOWGROUND PHYSICAL SURVEY was conducted in all minisystems. 

Purpose of the Belowground Physical Survey was to confirm 

line sizes, pipe materials, locate manhole and line defects, 

and assign leak rates to all located 1/1 sources. 

Results of Physical Survey are contained in the field note volumes 

and all I/I leak data obtained during performance of these tasks was 

9 
3 



SECTION 11: SURVEY METHODS 

incorporated into the final computer analysis presented in the Appen- 

dix to this report volume. 

C. PHASE I1 - RAINFALL SIMULATION: 
Rainfall Simulation tasks, used primarily to locate inflow in the 

FMPC storm sewer system, consisted of the following: 

1. SMOKE TESTING was conducted in all mini-systems. During 

performance of this task, smoke was introduced into line 

segments (through use of mechanical blower and chemical 

smoke) and trained crewmen took note of those points above or 

adjacent to the sewer lines (including service laterals) 

where the smoke escaped - the assumption being that water can 

enter through any opening which permits smoke to escape. 

Observed leaks were recorded with color photographs, quanti- 

fied using a system based on intensity of escaping smoke, and 

diagrams prepared locating each smoke leak by referencing i t  

to at least two (2) permanent markers. These diagrams and 

photographs are included in the bound field notebooks submit- 

ted a s  a part of this report. 

2. DYE TESTING was performed by introducing dye into such loca- 

tions as ponding areas or storm drains and visually monitor- 

ing the flows from adjacent sanitary sewer lines for tell- 

tale signs of dyed water and, thus, the indication of inflow. 

Leaks were traced, located, quantified, and recorded in the 

bound field books. 

Totals of infiltration and inflow located by F l o w  Isolation, Below- 

1 0  
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SECTION XI: SURVEY METHODS 

ground Physical Survey, Smoke Testing, and Dye Testing were cross- 

checked against total 1/1 quantities computed from results of the 

Continuous Flow Monitoring program to check for reasonableness and an 

indication of whether most leak sources had actually been located. 

A discussion of findings ana a brier' narrative or' f i n d i r i g s  froin 

performance of Physical Survey and Rainfall Simulation tasks, are 

presented in Part 4 of this volume. 

D. PHASES I11 & IV - LINE CLEANING AND TV INSPECTION: 

Line Cleaning and TV Inspection tasks were originally scheduled for 

16,888 LF of the storm sewer system. Due to time constraints, how- 

ever,  this task was limited to approximately 13,258 Lf of line.- Indi- 

vidual point sources permitting extraneous water to enter the TV'd 

lines were located, described, quantified, and logged in both written 

logs and on video tape. The written logs of this TV inspection are 

indexed and presented with the other field inspection reports. 

E. PHASE V - FINAL REPORT: 
. This Final 1/1 Evaluation Report is prepared for the purposes of 

presenting a tabulation of all located infiltration/inflow sources 

observed and recorded during the course of the FMPC study and to 

determine, through cost analysis, those which are cost-effective to 

rehabilitate. It is anticipated that this data will serve as the 

basis for designing a comprehensive rehabilitation program to be 

undertaken in the FMPC storm sewer system. 

5 



TABLE 2-1 

FLOW SUMMARY 
( A v e r a g e  D a i l y  1/1 F lows)  

Mini -  T h e o r .  
s y s t e m  Flow 

----- 
1 

2 

3 

4 

5 

T o t a l s  

(MGD) 

. 002  

, 0 0 3  

0002 

0020 

0000 

------- 

------ . 027 

Avg. Dry Dry  Computed Annual  Computed Annual  
W e a t h e r  W e a t h e r  Avg. High I n f i l .  A v e r a g e  I n f l o w  

Days F low I n i f l .  G r n d w t r .  Days I n f l o w  
I n f  i l .  

( MGD 1 ------ ------- ----- (MGD) (MGD 1 ------- ------- (MGD) ------- . 028 .026 . 078 1 1 9  .896  5 1  

- 1 1 4  0111 0122 1 1 9  .437  5 1  

.019  - 0 1 7  - 0 7 4  8 5  .220  5 1  

- 0 6 9  - 0 4 9  0017 1 1 9  .227 5 1  

. 006  - 0 0 6  .009  1 1 9  .066  5 1  

TABLE 2-2 

ANNUAL EXTRANEOUS FLOW RATES 

@ nfl 
/. &C’’ TOTAL 

@ 
TOTAL 

0 0 
DRY 

WEATHER GROUNDWATER TOTAL 

2 40.515 14 .520  55.035 22.287 77 .322  

3 6 . 2 1 1  6 .302  12 .513  11 .227  23.740 

4 17 .793  1 .964  19 .757  1 1 . 6 0 1  31.358 

5 2.029 1 .074  3 .103  3 .383  6 .486  

NOTE: The term .Inflowa i n  these tables refers to stormwater flow. 

12 



SECTION 111: ANALYSIS OF FIELD DATA 
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A. INTRODUCTION: 

Copies of Field Survey forms used to tabulate field data gathered in 

Phases I and I1 are compiled, bound, and presented with this Final 

Survey Report. 

Format of the field notes was designed to' aid both the engineers 

designing a rehabilitation program and those actually undertaking 

future rehabilitation of the 1/1 sources listed. Field Survey Forms 

in each volume contain sketches which pinpoint each leak located by 

Smoke Testing. This sketch provides references to at least two (2) 

permanent reference points - along with one set of color photographs 

to further aid in identifying leak locations in the field. 

Infiltration leaks in manholes are indicted on the manhole sketch at 

the top of the surv,ey form. Visually observed infiltration leaks are 

noted by written description giving size, distance from an identified 

manhole, and position on the circumference of the pipe using "clock" 

terminology with 123.00 o'clock a s  the top (crown) of the pipe. 

As a guide in assigning each leak an appropriate rehabiliation method, 

a "Rehabilitation Method Summary" was developed. This listing of 

rehabilitaion methods selected for use in the FMPC storm sewer system 

is presented in Part 2 of the Appendix to this report volume. Cost 

figures applicable to each rehabilitation method are listed in Tables 

A, B, C, D, and E of this Appendix section and presented along with 

the Rehabiliation Method Summary. Over and above the estimated direct 

cost assigned to each rehabilitation method, an allowance of approxi- 

mately 30% has been added to cover engineering, supervision, contin- 

1 



SECTION 111: ANALYSIS OF FIELD DATA 

gencfes, fiscal, legal, and administrative costs. 

B. TABULATION OF LEAK DATA: 

In order to perform in-depth analysis, a computer program was used to 

tabulate and process the r ' i e i d  data g a t h a i a d  d i i r i i i j  t h e  FI';"ITC s t i i d y .  

From field inspection reports, the following data was entered and/or 

computed for each 1/1 source: 

1. PRIORITY NUMBER: Transportation and Treatment (TCT) Costs 

divided by Rehabilitation Costs. 

2. TRANSPORTATION & TREATMENT COSTS: Twenty (20) year present 

worth cost of transporting and treating the quantity of 

extraneous. water entering sewer system through the leak. In 

other words, the cost of allowing the leak to remain. 

3. MINI SYSTEM ID: Alpha and/or numerical Id assigned the mini- 

system - or study area. 

4. UPSTREAM MANHOLE NUMBER: Number assigned to the manhole lo- 

cated at upper end of the line segment. 

5. DOWNSTREAM MANHOLE NUMBER: Number assigned to the manhole lo- 

cated at lower end of the line segment. 

6. LEAK NUMBER: Leaks are numbered consecutively within a 

segment with multiple leaks. 

7. BOOK ID: ID assigned to the book of field notes where leak 

data is recorded. 

8. PAGE NO.: Page number in the book of field notes where leat 

2 1 4  



SECTION 111: ANALYSIS OF FIELD DATA 

data is recorded. 

9. CLASS: Indicates significance of leak source. 

10. SMOKE INTENSITY: A number used in the Smoke Testing quantifi- 

cation system to indicate significance of the problem where 

smoke testing was used to locate the leak. 

11. LEAK ENTRY: Type of entry, ie: entry through Municipal Main 

Line, Manhole, Municpal Service, or Private Service. 

12. LEAK TYPE: Provides information regarding actual problem. In 

case of a Main Line leak, it is the method used to determine 

flow rate . 
13. LEAK ENTRY COVER: Type of surface covering the leak area. 

14. LEAK RATE: The estimated annual extraneous €low attributable 

to the leak. 

15. PROBABLE CAUSE OF HOLE OR CRACK: Describes probable cause of 

the noted leak. 

16. SERVICE ADDRESS: Address of the residence where service line 

leak is located. 

17. PIPE LENGTH: Length of line segment between upstream and down 

stream manholes. 

18. PIPE DIAMETER: Diameter, in inches, of the sewer line in 

which leak is located. 

3 



SECTION 111: ANALYSIS OF FIELD DATA 
1115 

19. PIPE DEPTH: Average depth,in feet, of cover over sewer line 

in which leak is located. 

20. PIPE MATERIAL: Material from which pipe is manufactured - 
clay, concrete, etc. 

21. DISTANCE FROM UPSTREAM MANHOLE: Distance from u p s t  ream 

manhole to location of leak. If preceded by a minus ( - )  

sign, distance is measured from downstream manhole. 

22. LENGTH REPLACED: Estimated length of line to be replaced 

during rehabiliation. 

23. REHABILITATION COST: Cost of repairing 1/1 source. 

24. PERCENT 1/1 REMOVED: Estimated percent of 1/1 to be removed 

by recommended method of rehabilitation. 

25. REHABILITATION METHOD: Recommended method to repair the 1/1 

source . 

C. COST-EFFECTIVENESS ANALYSIS: 

During computer processing of leak data, a "Priority Number" is 

generated f o r  each located leak. The priority number of a given leak 

source is calculated by the following equation: 0 

Present Worth Transportation and Treatment Cost = Priority Number 
Rehabilitation Cost 

A priority number greater than 1.00 results when the costs of trans- 

porting and .treating extraneous water attributable to a particular 

* leak exceeds the cost to rehabilitate or repair it. It is, therefore, 

4 16 



SECTION 111: ANALYSIS OF FIELD DATA 1115 

cost effective to repair the leak if the priority number is equal to 

or greater than 1.00. In other words, it i,s less expensive to fix it 

than to bear the expense of living with it. Conversely, priority 

numbers less than 1.00 identify leaks not,cost-effective to repair. 

The cost analysis for each identified leak involves a determination of 

annual flow attributable to the leak, selection of a rehabilitation 

method - along with estimated costs and percentage of leak reduction 

attainable by the selected method, determination of Transportation & 

Treatment Costs for the quantity of extraneous flow attributable to 

the leak, and a comparison of rehabilitation costs to T & T Costs. 

(1) DETERMINATION OF ANNUAL LEAK RATE: 

Quantification of leaks is based on training, experience, and 

sound judgement . 
Reduced to the simplest situation, the source of an observed 

leak can easily be classified as either infiltration or inflow 

and a reasonable flow rate estimate made in gallons per minute 

(gpm). This rate can then be converted to and gallons per day 

(gpd) rate. From the Continuous Flow Monitoring Program data, 

the number of infiltration and inflow days projected to occur in 

an average year is available for each mini-system (See Appendix, 

Part 1 for more detailed explanation of calculations associated 

with processing Continuous Flow Monitoring data) . By multiply- 

ing the daily flow rate attributable to the leak by the number 

of days it is expected to occur in an average year, an estimated 

annual flow rate can then be calculated. As an example, let us 

17  
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SECTION 111: ANALYSIS OF FIELD DATA H I S  
use a hypothetical infiltration leak occuring at FMPC mini- 

system 001 at an estimated rate of one (1) gallon per minute. 

On a daily basis, this amounts to 1,440 gallons. From Contin- 

uous Flow Monitoring results, it was projected that mini-system 

001 would experience 119 days of high groundwater infiltration 

during an average year. The annual flow then calculates to be 

171,360 gallons - or 171.36 thousands of gallons per year. Had 

the leak been at.tributable to a constant source of infiltration, 

it would have been assumed to occur on 365 days per year and 

resulted in a higher annual flow volume. 

In this manner, almost any ob8etved leak may be projected to an 

annual flow rate, including smoke detected leaks which are 

quantified using a system based on smoke intensity. 

- 
(2) REHABILITATION METHODS: 

Various methods have been developed for repairing sewer system 

defects which permit entry of extraneous flows. Among some of 

the most common rehabilitation methods are: 

(a) Air Test and Chemical Grout - a method used to test for 

leaking pipe joints and sealing those which fail. 

(b )  Sewer,Line Point Repairs - a method whereby defective pipe 
joints are removed and replaced with new pipe joints. 

(c) Slip Lining - a repair method in which a polyethylene 

liner is installed for the entire length of a sewer 

segment. Since there are no joints in the liner, 

infiltration is virtually eliminated. 

6 18 



SECTION 111: ANALYSIS OF FIELD DATA 

(c) Plastering Manhole Walls - a method used to waterproof 

leaking manhole walls and prevent infiltration. 

These and many other methods selected for possible use in a 

saver systeril rehabilitation program at FMPC are listed in Part 2 

of the Appendix to this volume. Along with each method is also 

listed the estimated cost of performing the particular type of 

rehabilitation and a conservative estimate of the 1/1 percentage 

to be removed through use of the method. 

( 3 )  TRANSPORTATION & TREATMENT COSTS: 

Annualized costs to Transport and Treat the extraneous flows 

estimated to be removed from the FMPC storm sewer system through 

rehabilitation were calculated and provided by the consulting 

engineers, Lockwood Greene Engineers, Inc. These costs are 

$2.00 per thousand gallons per year for both infiltration and 

inflow in all FMPC minisystems. 

( 4 )  COMPARISON OF T & T COSTS T O  COSTS OF REHABILITATION: 

In computing the "Priority Number' for each located leak in the 

FMPC storm sewer system, the following type calculation was 

perf orrned : 

Minisystem 1 (Hypothetical) - From MH 1 to MH 2 
Length 148 If - Diameter 18" 

Inf iltr'ation Rate: 

Percent Removal : 95% 

Infiltration Removed: 1,368 gallons per day 

1,440 gallons per day 

7 19 



SECTION 111: ANALYSIS OF FIELD DATA .. 

Annual Number Of 
Infiltration Days: 119 per year 

Annual Infil. Removed: 162,792 thousand gallons 

Rehab. Method: Test and Seal 

Rehab Cost: 148' x S26,gOl = $3,848 

In teres t Rate : 8.000 % 

Present Worth Factor: 9.8181 

T & T Cost: $2.00 per 1,000 gallons per year 

Costs To Transport & Treat: 

2.00 x 9.8181~ 162.792 (000's) = $3,196 

Priority Number: 3,196 3,848 = 0.831 

Since the cost to repair the leak is more than the c o s t s  asso- 

ciated with transporting and treating that portion eliminated by 

rehabilitation (priority number less than 1.0B), rehabilitation 

is not cost-effective. 

D.SUMMARY: 

Detailed tabulations of all infiltration and inflow sources located 

during the FMPC storm sewer system 1/1 study, along with summaries of 

total rehabilitation and cost-effective rehabilitation, tables listing 

rehabilitation methods, 1/1 removal rates, and costs are presented in 

Section V and the Appendix of this volume. 

8 
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SECTION IV: S U R V E Y  F XND INGS 

I A. INTRODUCTION: 
L 

Data gathering task8 at FMPC were undertaken during January, February, 

and March of 1986 and sufficient groundwater was present to assure 

accurate readings in connection with the infiltration problem. Smoke 

test results are gnerally considered good, but undoubtedly there would 

have been more small inflow sources located i f  this task had been 

performed during a dryer period. 

B. GENERAL FINDINGS: 

Summaries of findings by rehabilitation method, number of occurrences, 

and costs are tabulated for each study area in tables 4-1 through 4-8 

at the end of this section. A complete detailed listing of all noted 

defects located during the study is presented in Part 3 of the Appen- 

dix to this report volume. 
- 

It is anticipated that recommended rehabilitation will eliminate a 

vast majority of the infiltration/inflow problems, however, additional 

flow monitoring after completion of rehabilitation will be required to 

determine the actual level of 1/1 abatement attained. 

As summarized in the following tables, a total of 235 rehab occurrences 

were tabulated - 94 of which were cost-effective using the $2.00 per 

1,000 gallons per year transportation and treatment costs for both 

infiltration and inflow. Total cost to rehabilitate all occurrences 

is estimated at $721,934.00 - of which an estimated $248,056.00 is 

cost-effective. 

C. SPECIAL CONSIDERATIONS: 
, 

The 'Rehabilitation Method Summary" listed in Appendix Section 2 - 

1 
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SECTION IV: SURVEY FINDINGS 

contains two (2) rehabilitation descriptions which are virtually iden- 

tical. These are "Air Test and Chemically Grout Main Line" and 

"Clean, TV, Air Test, and Grout Line Segment". These categories were 

used in order to separate.line segments which had been W'd from those 

which had not. The first category applies to lines which were cleaned 

and TV inspected during the study. The second category applies to 

those line segments which were evalated based on infiltration weir 

readings but which were not previously cleaned and TV inspected. As 

shown in Table 4 - 3 ,  there were one hundred eighteen (118) occurrences 

of the latter category - sixty (60) of which were cost-effective for 

rehabilitation. In twenty six (26) of these cost-effective occur- 

rences and thirty three (33) of the non-cost-effective occurrences, 

however, access to the lines is restricted at one end of the line 

segment, thus making it impossible to set up equipment required to 

undertake the indicated rehabilitation. The storm sewer system would 

require upgrading through installation of cleanouts or manholes at the 

tees where these lines connect to the next line segment or at the 

upstream end of laterals originating at buildings and other locations 

where no line access is presently available. The cost of this upgrade 

is estimated at $2,000.00 per location; thus adding $52,000.00 in 

preparatory upgrade costs to enable the cost-effective occurrences of 

this rehabilitation method to be undertaken and an additionai 

$66,000.08 if the non-cost-effective occurrences are to be undertaken. 

The line segments involved are listed in Table 4-9. 

In addition to the access problems discussed above, there are several 

locations where bends in the line segments will pose difficulty to 

operation of TV/Grout equipment. This problem will exist for certain 

2 
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TABZE 4-1 1115 

L O C K W O O D  GREENE ENGINEERS INC.  MYNNE P F S O C T A T C S  I Y C  
O A K R I D G E 9  TN. PRS511  M U R F R E E S P O R O 9  TN 

FPIPC F E R N A L D ,  O.HIO 
c 

J O E  NUMRER dY .'.I756 
TOTAL R f H A B I L I T A T I O V  COST TOTALS B Y  Y I N I - S Y S T E M  

TOThL TCITAL T l T b L  
MANHOLE 4ND . M U N I C I P P L  OR T V . 1 T E  

TOTAL M 4  I FIL I Vt? % E S V I C E  L I N E  S F Q V I C E  L I N E  
M I N I  R E H 4 B I L I T  A T I O N  REH 4 B  I L I T  4TIOrJ R EH4B I L I  1 4 1  I O N  AEHA!? TL I T  A T  I O P I  

SYSTEM C O S T  (f) C O S T  ( $ 1  C O S T  (SI C Q q T  ( $ 1  
1 9 9 5 9 3  9 9 5 8 3  <I rl 
2 2 4 1 1 4 5  2 4 1 1 4 5  P !! 
3 1 4 6 4 4 4  1 4 6 4 4 4  0 0 
4 1 3 6 1 9 6  1 3 4 1 3 6  0 2 0 0 0  
5 9 8 5 6 6  98546 0 0 

TOTALS 7 2 1 9 3 4  7 1  9 9  34 0 2 0 0 0  
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111.5 
TABIE. 4-2 

L O C K Y O O D  GREENE ENGINEERS INC. 'JYNNE A S S O C I A T E S  I N C  
O A K R I D G E *  TN. PRScrl1 KUEFPEES"OROI TN 

FYPC FERNALD. OHIO 
Joe NUMBER V Y N 7 5 6  

COST E F F E C T I V E  R E H 4 B I L I T A T I O N  COST TOTALS R Y  Y I N I - S Y S T T V  
TOTAL TOTAL TOTAL 

COST F F F E C T I V E  COST F F F E C T I V E  COST F:FFECTIVE 
e.. ... . --  TCIT4L H.&hlC(QLE h!!D ?I:'N:f,:P:t - - 1 v u I r 

C3ST E F F E C T I V E  M A I Y L I N E  5 E R V I C E  LIrdI: 5 E R V I C C :  L I r J E  
R EH A R I L I T AT I OrY H I N  I R EH A 8 I L I T AT I ON R E H 43 I L I T P T  I 0 FI  RE H AP I L I T 4 T I 0'1 

S Y S T f Y  COST ( $ 1  COST ( $ 1  C D S i  (5,) C i ! S T  ( $ 1  
1 5 1 5 1 3  5 1 5 1 3  !l 0 
2 1 3 0 2 5 7  1 3 0 2 5 7  n 0 
3 3 2 6 1 5  3 2 6 1 5  9 n 
4 3 3 6 7 1  3 3 6 7 1  0 0 
5 n 0 n n 

TOTALS 2 4 8 0 5 6  248056  0 0 
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TABLE. 4-3 1115 

L 

L. 

LOCKUOOD GREENE ENGINEERS INC. ' J Y y N E  4SSqCTAfES Ib.'C 
OAKR I 3  GE 9 TN. P R S 5 1 1  MURFEEESQORO* T N  

F M D C  FERNALDq OHIO 
J r ) R  NUME3ER 'JYY756 

R E H AB I L I 1 AT I 0 N Y E T H 0 D OC C UR RE C E S U M ?n A R Y O4GF. 1 

TOTAL C O S T  F F F F C T I V E  
R E H t R I L I T A T I O N  METHOD OCCURRENCES * OCCUR RE YCES 

REPLbCE S E C T I O N  i j R  EF jT i i iE  W A i N  L I N E  7 3 
P O I N T  R E P A I R  'IF M A I N  L I N E  (UP T O  25  L F  

REPLACEMENT) 41 r, 
A I R  TEST AND CHEMICALLY GROUT M A I N  L I N E  5 1  1 5  
EXCAVATE AND R E P A I R  P O I N T  SOURCE OF SER- 

V I C E  L I N E  I N  YARD 
M U N I C I P A L  II 0 

P R I V b T F  1 0 
EXCAVATE ANT) R E P A I R  FAULTY M A I N  L I N E  TAP 

UNDER EASEYENT 1 0 
R E A L I S V  AND GROUT C A S T I N G 9  MANHOLE 111 

EASE YE NT 1 0 
CLEAN MH U A L L S q F I L L  S Y A L L  

CR4CKSwUATERPROOF U A L L S  6 4 
CLEAN YH UALLSIPLUG LARGE CRACKS9 

YATESPROOF U A L L S  3 3 
CLEAN HH UALLSgPLUG LARGE CRACKS, 

PLAS l E R + J  4 1  ERPQOOF L 2 
C L E A N 9 f V q A I R  TEST 8 GROUT L I N E  SEGMENT 11% 5 0  

I '  
! .;: 
. , _  . .  .., 

. ... 
' ... (y. ' . 

'. . .!. . . 
.. *." 

i ~ ..I 

TOTALS 2 3 5  9 4  
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TABIE, 4-4 111s 

L O C K Y 3 0 D  GXEENE ENGINEERS INC. 'dYNNE A ~ ~ o C I ~ T F S  I N C  
PP.SS11 t?URFREFSaI?i?3r T Y  OAKRIDGE9 T'V. 

FYPC FERNALOI Q3IC) 

R E H 4 9 I L I T 4 T I O N  METHOD OCCURRENCE SUWIylAilY I N  Y I ~ I T - 5 Y S T E ~  ! ? & G F  1 
Jr3R N U W E R  'dY'J755 

TOT IC C O C T  E F F E C T I V E  
R E H A S I L I T A T I O N  METH30  

P O I N T  R E P A I R  OF M A I N  L I N E  ( U P  7 3  2 5  L F  
REPLACENENT)  6 ,-I 

A I R  TEST A V O  C H E Y I C A L L Y  GROUT M A I N  L I N E  7 2 
C L E A N ~ T V ~ A I R  T E S T  g G R O U T  L r w  S E G M E N T  1. 7 1 2  

O C  C l l R  R E Y  C F  .C g r c I!p 9 E P!C E s 

f O T 4 L S  3 R  14 
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TABZE 4-5 1115 

LOCKU300  GSEENE ENGINEERS I N C o  VY' INF:  ~ P , S ~ C I  A T ' S  IE:C 
OAKRIDGE, TNo P R S T i l l  blURFPEES5OR0, T N  

F Y P C  F E R N A L n r  OHIO 
J99 NUMBER UYV75h 

2 Q A G E  1 R E H 4 B I L I T A T I O N  METHOD OCCURREYCE SUMMARY IFi MINI-SYSTE;- I  

R E H I R I L I T A T I O N  Y E T H O n  
REPLPCE SECTION O R  E N T I R E  M A I N  L I N E  
P O I N T  ? E D A I R  OF M A I N  L I N E  (UP T O  25  L F  

A I R  TEST AN0 C H E Y I C A L L Y  GROUT M A I N  L I N E  
REPL 4CEMEYT).  

C L E A N  MH UALLS~FILL sqaLL  
CR42KSqUATESpR03F WALLS. 

UATERPROOF U A L L S  
CLEAN MH U A L L S q P L U G  LARGE CRACKS, 

C L E A N ~ T V I A I R  TEST & GROUT L I N E  S f G M E N T  

1 7  
1 4  

4 

4 
9 

3 

3 
3 1  
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DWE 4-6 

LOCKV000 GREENE ENGINEERS INC. i Y Y F 1 F :  A C < r ) C T A T E S  I!!C 
O A K R I ~ G E I  TN. P R S S 1 1  EURFPEESU0RO* T V  

FMPC FEQNALD, OHIO 
J03 MUYOER HY'J756 

RE: HA B I L I T A T I O N  MET HOD OC C UR R E N CE SUM M A  R Y I N M I 'i I - S Y S T E ' Q 4 G E  1 

R E H A B I L I T A T I O N  METHOD 
REPLACE S E C T l Q N  QR E?!?!DE M A ? ? !  L::it 
P O I N T  R E P A I R  OF M A I N . L I N E  (UP T O  2 5  L F  

A I R  TEST AWD C H E Y I C A L L Y  GROUT M A I N  L I N E  
CLEAN MH Y A L L S I F I L L  S Y A L L  

CRACKS,UATERPROOF Y A L L C  
CLEAN MH WALLSIPLUG L A R G E  CRACKS9 

P L  4 f T E R + Y 4 T E!? P R 0 0 F 

REDL PCEMEVT) 

C L E A N ~ T V ~ A I R  T E S T  g G R O U T  L I rx .  SEGMEUT 

C W T  T F F E C T I V C  
O C C  IIP 3 E NC ES 

T O T I L  
OCCURREQCE S 

2 2 

5 

13 
1 
0 

1 1 

? 
?h  

1 
1 0  

T O T A L S  4 9  1s 
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TABLE 4-7 1115 
LOCKU30D GqEENE ENGINEERS I N C .  yY'!y? s s S ' ) r I n T r c ,  I!.!c: 
O A K R I ~ G E I  TN. PYS511 " U P F F F E r " ! ? 3 3 *  Tb; 

FYPC FESNALDq 9 H I 3  
JO!! N V M 9 E R  UYPJ7?ifi 

RE H 4 3 I L I T A T I O N  ME T H 0 0 O C  C URR E rY CE S UYM A R Y I F.J M I N I - S Y S T C ?a' 4 P 4 G E  L 

T O T F L  C 3 S T  CCFECTIVF :  
RE H P B I L I T A T  I O Y  '4ET HOD OC CU 9 RE ' IC E S 3 C C U R R E ' J C E S  

REPLPCF: S E C T l O Y  OR E N T I R E  M b I N  L I N E  2 !I 
P O I N T  R E D 4 I R  OF H A I N  L I N E  (UP T 3  25 L F  

REPLPCEHEYT) Q 1 
A19 TEST AND C H E Y I C A L L Y  CiROtJT  M A I N  LI'JE: '1 6 
EXCAVATE ArYO R E P A I R  P 9 I N T  SOURCE OF 3ER-  

V I C Z  L I N E  I N  YARD 
HUY I C I P A L  3 0 

P R I V 4 T E  I. 0 
EXCAVATE AND R E P A I R  FAULTY M 4 I N  L I N E  TAP 

UYDCR EASEYENT 1 0 
CLEAN YH UALLSePLUG LARGE CRACKS, 

PLASTER *U4TERPROOF 2 1 
CLEAN,TV,AIR TEST E GROUT L I N E  SEGMENT J ;I 7 

15 E l  TOTALS . ,: 
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LOCKWOOO GREENE ENGINEERS INC. J Y I ~ N E  A S S ~ C T ~ T E S  IrJc 
OAKRIJGE, TN. P R S 5 1 1  VURFQEESFOSO, TN 

FMPC FERNPLD, OH13 

R E H A B I L I T A T I O N  METHOD OCCURRE'VCE SIJMMARY I N  M I N I - S Y S T E Y  = V A r ; €  1 
JOn NUMBER UY.4756 

TOT ZL C P S T  r F F E C T I V E  
R E H P R I L I T A T I O N  METHOD 

PO!?!? REPAIF!  OF +!Alp: ::NE :"P 7 3  2 5  LF 
REpL4CEHENT)  L c\ 

A I R  TEST AND C H E Y I C A L L Y  GROUT V A I N  L I N E  1': 0 
R E A L I Z N  AND GROUT CASTINGI YPYHOLE Ip4 

EASEMENT 1 0 
CLEAN YH UALLCIFILL SMALL 

CRAEKS ,UATERPROOF WALL? 1 0 
CLEAtJ YH UALLSIPLUG LARGE CRACK$, 

PLAS f ER +UATER PROOF ? r) 

C L E A N q T V v A I R  TEST & GROUT L I N E  SEGMEUT 7 0 

TOTALS ?7 L! 

OCCU Q R  C V C  ES r) C C UP R E ? IC  E S 
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TABLE 4 - 9  1115 
L L I N E  SEGMENTS WITH ACCESS AT ONE END ONLY 

UPGRADE REQUIRED T O  PERMIT REHABXLITATION EQUIPMENT SETUP 

Mini  

1 

1 
1 
1 
1 
1 

1 * 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

UpMH DnMH M i n i  UpMH 

CB4 6 
CE4 4 
CB4 5 
C B 3 9 A  
C B S l A  
C B 5 3  
CB8 4 

CB3  5 
MH29 
N LAT 
C B 4 0  
WLAT 
C B 2 4  
N LAT 
C B 1 6  
C B 1 8  
M H 3  2 
ELAT 
E LAT 
WLAT 

NLAT 
MH48A 
NLAT 
C B 1 8 A  
C B 6 6  
C B 1 8  
N LAT 
WLAT 
WLAT 
C B 2  3 
N LAT 
C B 6 0  
NLAT 
N LAT 
NLAT 
C B 5 6  

Te e 
?e e 
T e  e 
Tee 
T e e  
Tee ( * )  
Tee ( * )  

Te  e 
Te  e 
MH6 4 
Te e 
JBOX 
Te e 
Tee 
Te e 
Te e 
T e e  ( * )  
C B 2 8  ( * )  
MH22 ( * )  
MH29 ( * )  

MH4 7 
Te e 
C B 6 8  
Tee 
Te e 
Tee 
C B 2 2  
MH48 ( * )  
C B 6 9  ( * )  
T e e  ( * )  
C B 2 3  ( * )  
T e e  ( * )  
MH42 ( * )  
C B 6 6  ( * )  
C B 6 7  ( * )  
T e e  ( * )  

( * )  I n d i c a t e s  N o n - C o s t - E f f e c t i v e  Segment 

4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

A -J 

5 
5 
5 
5 

WLAT 

WLAT 
N LAT 
WLAT 
C B 7 7  
ELAT 
ELAT 
C B 6 9  
NLAT 
ELAT 
N LAT 
ELAT 
C B 8 0  
CB8 1 
WLAT 
N LAT 
SLAT 
NLAT 

e r  a m  
&bn L 

CB0 3 
C B 0 5  
C B l l  
M H 0  3 

DnMH 

M H 5 7  
C875 
M H 5 6  
M H 5 5  
C B 7 4  
T e e  ( * )  
C B 7 8  ( * )  
MH60 ( * )  
Tee ( * )  
M H 5 4  ( * )  
C B 7 5  ( * )  
C B 8 0  ( * )  
C B 8 7  ( * )  
Tee ( * )  
T e e  ( * )  
M H 5 8  ( * )  
CB71 '  ( * )  
C B 7 9  ( * )  
M H 5 1  ( * )  

Tee ( * )  
Tee ( * )  
Tee ( * )  
Tee ( * )  

31 



SECTION V: REPORT SUMMARY 

1115 
I A.INTRODUCTION: 
i.. . 

From the tabulated listings of all infiltration and/or inflow sources 

located and identified during the FMPC Storm Sewer System 1/1 Evalua- 

tion Study (see tabulation in Appendix Section 3 ) ' ,  data is available 

from which to summarize estimated quantities of infiltration and 

inflow (I/I) cost-effective to remove through rehabilitation and to 

estimate the costs attendant to undertaking that work. The pur'pose of 

this report section is to tabulate that data in summary form, present 

conclusions based.on a review of the data, and make recommendations 

concerning rehabilitation in the FMPC strom seweresystem. 

B. ANALYSIS OF EXTRANEOUS FLOWS AND REHABILITATION: 

For the purposes of this report, extraneous flows (infiltration and 

inflow) are categorized as follows: 

(1) PROJECTED ANNUAL 1/1 RATES: 

These are the estimated total annual I/I volumes, as computed 

from Continuous Flow Monitoring Program data, which will reach 

the holding basin and/or treatment facility. 

( 2 )  1/1 COST-8PPECTIVE TO REMOVES 

Total I/I removable from cost-effective sources using the re- 

commended rehabilitation methods. 

( 3 )  RESIDUAL I/I : 

Estimated portion of 1/1 remaining in system after rehabilita- 

tion of cost-effective I/I sources. 

An analysis of extraneous flows in the FMPC storm sewer system is .. 

1 



SECTION V: REPORT SUMMARY 
1215 

tabulated in Table 5-1 at the end of this report section. The follow- 

ing additional tables, which are sources for portions of the data 

included in this table, are presented immediately following Table 5-1. 

5-2 Located 1/1 Totals - By Minisystem 
5-3 Located 1/1 Totals - By Rehabilitation Method 
5-4 , TCT Costs For Total 1/1 Removable From 

Cost-E€ fective Sources 

5-5 Residual Flows (After Rehab) By Minisystem 

5-6 Residual Inflow Summary 

5- 7 Residual Infiltration Summary 

5-8 Leak Occurance By Rehab. Method 

C. REHABILITATION : 

Section 3 of the Appendix to this volume contains the detailed list- 

ings of each 1/1 source located during the study. These listings, by 

minisystem, contain description, location, annual I/I flow rate, 

recommended rehabilitation method, cost of rehabilitation, and esti- 

mated percent of 1/1 removable by the recommended rehabilitation 

method. Leaks are listed in descending order of 'eriority Numbers" 

which are calculated by dividing the twenty (20) year present worth 

cost to transport and treat the quantity of 1/1 removable through 

rehabilitation by the cost  of that rehabilitation and all leaks with a 

priority number of 1.00 and above are cost-effective for rehabilita- 

tion. 

A brief summary of data summarized in Section IV and in the tables 

accompanying this section is presented below: 
-. 

2 
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SECTXON V: REPORT SUMMARY 

1. Total Individual Leaks 
Recommended For Rehab. 

2. Total Leaks Cost- 
Effective For Repair 

1115 
No. cost - 

235 ea $ 721,934 

94 ea $ 248,056 

3. Total I/I Quantified 109.837 MGY 

4. I/I Removable Through 
Cost-Effective Rehab. 38.154 MGY 

Note that the above costs do not include system upgrade costs 

necessary to provide access for rehabilitation recommended in this 

report. As stated in Section IV, these costs are estimated at $52,000 

to provide access to those line segments which are cost-effective for 

“Clean, TV, Air Test, and Grout Line Segment“ - plus an additional 
$66,000.00 if all occurrences of this rehabilitation method are to be 

undertaken. 

D. SUMMARY : 

Review of data gathered in this study indicates that the most serious 

problem existing in the FUPC storm sewer system is ground water infil- 

tt8ting through pipe j o i ~ t s  and lino defects. Approximately seventy 

percent ( 7 6 8 )  of the annual infiltration ha8 its origin in constant 

eourc~s occurring 365 days per year - the balance being associated 

w t  tk. * k & H e & e -  -conditions which occur on the average 119 

-”- Z k m - a c c o u n t s  f o r  less than one percent (1%) of the <-a ‘ - a ’ ’ . m H u  percentage of total estimated rehabilitation 

-- o f  - 
35 



SECTION V: 

E RECOMMENDATIONS : 

REPORT SUMMARY 

i Baaed on data tabulated in this report, it is recommended that a ‘- 
program of storm sewor rehabilitation be undertaken at FMPC, said 

program consisting, at a minimum, of performing the rehabilitation 

cost-justified in this report. Estimated cost of such a program is 

$2iGrG56.SG to e l i i i i i i i ~ t e  3S,i5i,Oii ga1lQiis 0 2  infiitration and infiow 

per year. Estimated costs to correct all located defects is 

$721,934.00 to remove 46,030,528 gallons of infiltration and inflow 

per year. Note that system upgrade costs listed in “C.. above and in 

Section IV are over and above these rehabilitation costs. 

The alternative to rehabilitation consists of providing a holding 

. facility with capacity to handle all present flows. 

4 
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i 
TABLE 5-1 

SUMMARY OF EXTRANEOUS FLOWS 

AND ESTIMATED REMOVAL THROUGH REHABILITATION 

1115 

FMPC - F e r n a l d ,  Ohio 

( G a l l o n s  P e r  Year) 

I n f  i l .  I n f l o w  To t a l  ------- ------ ------- 
1. P r o j e c t e d  Annual I/I 109r376r016 461,268 109,837,284 

2. 1/1 C o s t - E f f e c t i v e  
To Remove 

3. Res idua l  .I/I . 
(a)  C o s t - E f f e c t i v e  

Sources 

( b )  Non-Cost-Ef f e c -  
t i v e  Sources 

T o t a l  R e s i d u a l  

4 .  P e r c e n t  Of C o s t -  
E f f e c t i v e  Removal 

e 

35 % 23 % 35 % 
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5-2 

1115 
L O C K U O O D  G R E E N E  E N G I N E E R S  I N C .  .JYNFlE A S S Q C I C T E S  T P C  
O A K R I 3 G E e  TN. PqS511  ! ~ U R F ' ? E F S ' ~ ? O I  T N  

F M P C  F E R N 4 L D q  O F 1 1 0  
J O R  N U M B E R  'JYN756 

I NF I LTR A T I O N /  I NFLOU T O T A L S  B Y  Y I I J  1 -5  Y S T E  '.: 

Y I N I  
c v e r r y  

1 
2 
3 
4 
5 

Y 1 " I I-- 

T O T A L S  

T O T A L  
I/ I 

1 5 q 3 5 9 3 1  
5 5 0 3 1 4 1 7  
1 2 5 7  A6 7 7  
2 0 0 3 4 7 4 2  

3 1 9 8 6 1 7  

I n V *  
\ " I  I I 

T O T 4 L  
I N F L O W  
, r n v  . t w r -  I J 

3 2 4 2 1  
2 8 5 4 1  
3 2 4 2 1  

2 7 0 5 0 8  
9 7 3 7 7  

I UFL0'4 
RES I DU 4 L 
\urr I 

T q T  4L 
J NF I L T R  A T  I 'J V 

I hl F T L T ? 4 T 1 0 ?l  
4 r?  I DU.4 L 

iC;Fy j ( r . l V )  
.L*.,. 

3 2 4 2 1  1 0 3 0 1 4 1 0  l l ~ 0 1 0 5 ~  
2 8 5 4 1  5sr jh2e75  3627?7'! 0 
3 3 4 2 1  12546?56 0 3 7 3 1 0 0  

9 7 3  77 3 1 0 1 2 4 0  7 1 0 1 2 4 0  
lS4hF.R 1"764.?34 1 7 5 7 2 6 6 2  .- 

1 0 9 8 3 7 2 9 4  4 6 1 2 6 8  3 5 5 4 3 8  1 0 9 3  76  Q 1 6  71 3 2 7 7 7 9  
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TAmE 5-3 1115 
LOCKW30D GREENE ENGINEERS INCm YYYNE 4SSr)Cl  a T E S  I V C  
OAKRI3GE 9 TNm P R S S 1 1  MURFREESDQRO9 T N  

FYPC FERNPLDI OHIi) 
JOP NUYBER VYk'756 

I N F I L T R P T I O N / I N F L O W  TOT4LS q Y  R E H A B I L I T A T I O N  METHnP PAGE 1 

. T O T A L  T O T n L  111 
I-'I R E ?  TPUAL 

3 E H . i  ij i 1 T A T  t jET  H u i j  ( 5 " y  ) f ^ F Y I  

REPLACE S E C T I O N  OR E N T I R E  M A I N  L I N E  . . 4 1 9 1 0 6 0  1 9 1 2 3 2 8  
P O I N T  3 E P h I R  OF M A I N  L I N E  (UP T O  25  L F  

REPLACEMENT) 7 7 7 4 3 4  I 5 7 3 5 1 3 1  
A I R  TEST AND CHEMICALLY GROUT N A I N  L I N E  3 5 0 5 3 1  lii 2 4  p172597 
EXCAVATE AND R E P A I R  P O I N T  SOURCE OF SER- 

V I C Z  L I N E  I N  Y A R O  
0 MUN I C I P A L  0 

P R I V 4 T E  5908 5 9 0 8  
EXCAVPTE AND R E P A I R  FAULTY M A I N  L I N E  TAP 

1 1 0 1 5 0  l l 0 l S O  UNDER EASEVENT 
R E A L I S N  AND GROUT C A S T I N G 9  MANHOLE I N  

EASZYENT 5 ? P R  5 9 0 8  
CLEAN MH VALLS9FIL.L SMALL 

CRPCKSgUATERPROOF U A L L F  4 5 5 2 1 6  1 8 7 7 4 7  
CLEAtJ MH UALLSIPLUG LARGE CRPCKS, 

UATEqPROOF WALLS 4 7 . 9 9 4 8  1 3 1 6 8 4  
CLEAN MH WALLS9PLUG LARGE CRACKS 9 

PLAS TE R+UATER PROOF 6 1 7 1 0 7  7 c 2 4 0 9  
C L E A N I T V ~ A I R  T E S T  8 GROUT L I N E  SEGMENT 6 1  18352fI . f ? a 3 9 2 9 4  

TOTALS 1 0 9 8 3 7 2 8 4  7 1 L f i 3 2 0 7  
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TABLE 5-4 

L O  K U O O O  G R E  
O A K R I ~ G E I  T N .  

N EN I NE R N C  
P 

1115 

F M P C  F E R N ~ L O I  O H I O  
J O S  :JUHRER WY'4756 

C O S T  E F F E C T I V E  T R I P J S P O R T A T I O N  4 V D  T R E A T V E N T  
T O T 4 L S  9 Y  M I N I - S Y S T E W  

T O T A L  T O T P L  
C O S T  F F F E C T I V F  C O S T  F F F E C T l V E  

T O T A i  M A N H O L E  4 v D  M 11 N I C I P 4 L 
C O S T  E F F E C T I V E  M 4 I rJ L I NE S E R V I C E  L I V E  
T R A N S P O R T A T I O N  T R A N S P O R T A T  IO!4 T R P N S P O R T i T  I O k  

M I N I  4NO T R E A T Y € N T  AND T R E A T M E N T  AND T R E A T V F h l T  
S Y S T E Y  C O S T  ( $ 1  C O S T  ( $ 1  C O S T  ( u s )  

1 1 3 7 4 5 1  1 3 7 4 6 1  9 
2 4 0 8 1 0 2  9 0 8 1 0 2  n 
3 8 1 9 4 5  8 1 9 4 5  D 
4 1 2 1 6 9 4  12 1 6 9 4  9 
5 0 0 n 

T O T A L S  7 4 9 2 0 1  7 4 9 2 9 1  ?I 

C O S T  
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LOCKU33D G R C E Y E  ENGINEERS I N C .  J Y V N F  b S S ? P - I A T - S  Ir\tC 
O A K R I D G E 9  TN.  P R S 5 1 1 YLJ R F P f E S "PR 0 T PI 

FMPC FERNALDq 3 H I O  
JDR VUHBER V v X 7 5 6  

C0;IPUTATIOM OF R E S I D U A L  FLOYS 9Y M I N I - S Y S T E 3  

NON-:OS1 C O S T  EFFo T O T A L  
Y I N I  EFFECTIVE + RESIDUOL = RESIDUAL 

S Y S T E M  I N F L O U  INFLOY INFLOW 
1 '52421 r) 3 2 4 2 1  
2 2 9 5 4 1  0 2 8 5 4 1  
3 3 2 4 2 1  a 3 2 4 2 1  
4 5 9 0 8  1 5 8 7 6 0  1 6 4 6 6 8  
5 9 7 3 7 7  n 9 7 3 7 7  

N O Y - C 9 F . T  C 9 S T  F F F .  T O T A L  
E F F E C T I V E  + R E S I C U A L  r P E S I O I J P L  

I Y F I L  A TNF!L .,. INF:: 
1 4  90475 i o s o n 5 6 2  1 1 9 3 1 3 3 9  
5 0 4 3 5 0 R  3 9 2 3 5 9 3 9  7 4  2 7 0 7 0  n 
5 8 3 5 6 5 6  4477444 P 3 7 3 1 0 0  
4817153 8 8 4 5 5 1 2  1 3 6 7 2 h 6 2 
3 1 0 1 2 4 0  0 3 1 0 1 2 4 0  

T O T A L S  1 9 6 6 6 8  1 5 8 7 6 0  3 5 5 4 2 8  1 8 2 5 8 3 3 2  5 3 0 5 4 4 4 7  7 1 3 2 7 7 7 9  



TABIE 5-6 

L.. 
LOCYUSOD GREENE ENGINEERS INC.  
OAKRI3GEv TN. 

MINI 

1 
2 
3 
4 
3 

---- 

TOTAL 

1115 

FWPC FESNaLDq OHID 
Joe NUMrlER U Y 3 7 5 6  

REMOVABLE/RfSIDU4L I N F L O  TOTALS 9Y H I N I - T Y S T E M  

N ON 
C3ST E F F E C T I V E  C J S T  EFFFCT I V F  

T O T  4L RESIDUAL REMOVAt3LE 
INFLC) I NFLO TNFL n ------------- ------------- ------------- 

3 2 4 2 1  n 1 5 2 1 1  
2 8 5 4 1  0 1 1 4 1 6  
3 2 4 2 1  Q 1 2 9 6  A 

2 7 3 5 0 8  158760  4 1 3 5  
9 7 3 7 7  I! 5 1 6 4  0 

461268 158760  9 6 3 7 1  

. .. 
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LOCKUDOD GREENE E N G I N E E R S  INC.  SYmJN€ A S S O S T h T E S  1°C 
OAKRI3GEq TN.  D R S I j l  1 h!U!?FQEFq>CQO, TlJ 

FMPC FERN4LDe OH19 
J 0 2  VUMSER UY'!756 

REYOVABLE/RESIDUAL I N F I L  TOThLS 5?Y Y I N I - S Y S T t M  

T O T  4L 1 0 9 3 7 6 0 1 6  5 3 0 5 9 4  4 7 77806hr3 

. 
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-UBU 5-8 
1115 

LOCKUOOD GREENE ENGINEERS I N C .  UYNNE ASSOCIATES I N C  
OAKRI3GE9 TN. P R S 5 1 1  MURFREESROROq TN 

FMPC FERNALD, O H I O  
J O R  NUMBER YYh(756 

R E H A B I L I T A T I O N  METHOD OCCURRENCE SUMMARY PAGE 1 

R E H A B I L I T A T I O N  METHOD 
REPLACE S E C T I O N  OR E N T I R E  M A I N  L I N E  

i i A i N  iiNE [UP T O  2 5  LF 

REPLACEMENT 1 
A I R  TEST AND C H E M I C A L L Y  GROUT M A I N  L I N E  
EXCAVATE AND R E P A I R  P O I N T  SOURCE OF S f R -  

V I C E  L I N E  I N  YARD 
MU F( I C I P A  L 

P R I V 4 T E  
EXCAV4TE AND R E P A I R  F A U L T Y  M A I N  L I N E  TAP 

R E A L I S V  AND GROUT C A S T I N G 9  MANHOLE IRl 

CLEAN MH Y A L L S r F I L L  9YALL 
C R 4 C K S  (UATERPR OOF U A L L S  

CLEAN YH WALLSIPLUG LARGE CRACKS9 

CLEAV YH U A L L S q P L U S  LARGE CRACKS, 

C L E A N q T V 9 A I R  TFST 4 GROUT L I r J E  SEGMErJT 

UNCIZR EASEYENT 

E 4 SE YE N T 

U A T E ~ P R C I O F  

PLAS T E R * Y 4 T E R ~ ~ O O F  

T O T A L  C O S T  E F F E C T I V E  
OCCURRENCES OCCURR E NC E S  

5 3 

4 1  
5 s  

0 
1 

6 
1 6  

0 
0 

1 0 

1 0 

3 5 

r, 

1 1 9  
2 

4 0  

. .  

TOTAL5 ?t5 3 4  

4 4  
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CONTINUOUS FLOW MONITORING 

' A.BACKGROUND: 

'Continuous Flow Monitoring was conducted at FMPC during January, 

February, and March of 1986. The purpose of the program was to meas- 

ure infiltratinn and Fnflnw in each n f  t h e  stndy  B T P B S  !minisystems 

copmprising the FMPC storm sewer system. Rainfall and groundwater 

levels were monitored concurrently with flow monitoring. 

Continuous Flow Monitoring consisted of installing electronic flow 

monitoring devices, measuring both depth and flow rate, in kay man- 

holes where total flows for each minisystem could be measured. Flows 

were recorded over a span of time sufficient to include the physical 

conditions of rainfall and groundwater normally associated with the 

following conditions: 

(a) Dry Weather Days - days of minimal ground water 
(b) High Ground Water Days - groundwater above pipe invert. 
(c) Rainfall ("Wet") Days - days with sufficient rain- 

fall to produce measureable inflow. 

Detailed results of the FMPC Continuous Flow Monitoring Program are 

tabulated in Tables FMP-2 and FMP-2 and on the separate Flow Monitor- 

ing Summamries'and hydrographs for each mini-system which are included 

in this section of the Appendix. 

B. METHODOLOGY: 

From data recorded during the flow monitoring program (FMP), the 

average flow was calculated for Dry Days, Wet Days, and High Ground- 

water Days. Theoretical Flows for each minisystem were calculated by 

1 
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CONTINUOUS FLOW MONITORING 

comparing late night flows on dry days with average dry day flow 

rates. These calculated theoretical flow rates were then compared to 

domestic, commercial, and industrial water consumption rates and found 

to vary less than two percent. 

c 

(i j D r y  w e a t h e r  ingiltretion: 

The difference in the Average Dry Day Flows and Theoretical 

Flows. This type of infiltration is normally assumed to be 

from a constant source and to occur 3'65 days per year. 

(2) Wet Day Flows: 

Wet days are those with sufficient rainfall to cause measurable 

inflow - normally a minimum of 0.25". The difference between 

Average High Groundwater Day Flow and Average Wet Day Flow is 

" Inflow". 

(3) High Groundwater Days: 

These are days when groundwater is elevated sufficiently to 

permit extraneous flow to infiltrate the sewer lines through 

such defects as cracks or open joints. The difference between 

Average Dry Day Flow and Average High Groundwater Days is 

"Infiltration". 

Flows measured during the FMP are unique to that period of time and 

the physical conditions of rainfall and groundwater present. Since 1/1 

studies are part of a long-range planning process, these measured 

flows must be projected to reflect the flow rates which can be reason- 

ably expected under the average conditions of a longer period of time. 

Since inflow and infiltration are both directly related to rainfall, 
'.- 

2 
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CONTINUOUS FLOW MONITORING 

1115 
rainfall averages are used as a common denominator in flow projec- 

tions. From a comparison of inflow producing rainfalls during the FMP 

and those over a number of "average" years, multipliers can be devel- 

oped and applied to the FMP data to project it up - or down - to the 

long-term average conditions. F o r  example, if average inflow-produc- 

ing rainfall during the FMP at Fernald was 0.50" but analysis of rain- 

fall records indicated a long-term average of such rainfalls to be 

L 

0 . 7 5 " ,  the 1/1 multiplier - or "proportioning factor" - would be 1.50 
and this factor applied to the average flow rates computed from cur- 

rent FMP data. 

For use in cost-analysis computations, the average daily 1/1 flow 

rates must be projected to total annual flow rates rates. The average 

annual number of inflow days can be calculated by taking the average 

of days on which inflow-producing rainfalls occur during some period 

of "average years". At FMPC this figure was fifty one (51) days per 

year. For each inflow day, groundwater levels are normally raised 

sufficiently to cause infiltraion for some corresponding number of 

days. If one (1) Wet Day results in two ( 2 )  High Groundwater Days and 

there are an average of 64 Wet Days per year, it is reasonable to 

assume there will be 128 High Ground Water Days per year. This type 

.- 

calculation was performed by analyzing hydrographs for each FMPC 

minisystem and computing the average annnual number of of High Ground- 

water Infiltration Days. This data is summarized in Tables FMP-1, 

FHP-2? and the individual Flow Monitoring Summaries for each minisys- 

tem, as presented at the end of this Appendix section. Note that the 

term "Inflow" in various flow monitoring tables refers to stormwater 

flow through the system - flow directly attributable to rainfall. - 

3 
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TABLE FMP-1 1115 

FLOW SUMMARY 
(Average D a i l y  1/1 Flows) 

Min i -  Theor .  Avg. Dry Dry Computed Annual Computed Annual 
sys t em Flow Weather Weather Avg. High I n f i l .  Average I n f l o w  

Flow I n i f l .  Grndwtr .  Days I n f l o w  Days 
I n f i l .  

( MGD 1 
-----e ------- ----- (MGD 1 (MGD)  (MGD 1 (MGD) -_----- ------- ----- ------- ------- 

1 .002 .028 .026 .078 119  ,896 51  

2 .003 . 1 1 4  .111 .122 119  .437 51 

3 .002 .019 .017 .074 8 5  .220 51 

4 0020 .069 .049 .017 119  .227 51 

5 0 000 .006 006 .009 119  .066 51 

TABLE FMP-2 

ANNUAL EXTRANEOUS FLOW RATES 

2 40.515 14.528 55.035 22.287 77.322 

3 6 211  6.302 12.513 11.227 23.740 

4 17.793 1.964 19.757 11.601 31.358 

5 2.029 1.074 3.103 3.383 6.486 

NOTE: The term " In f low"  in t h e s e  t a b l e s  r e f e r s  t o  s to rmwate r  f low.  



1115 

FMPC FERNALDq O H I O  FLOY A:JALYSIS 

5 0 "  L I N E  (STORM S E U E R )  MP 1 

1. LEVGTH OF SEUER L I N E S  b 5 5 0  L F  

20.536 I ' J - " ' I  

0 . 0 0 3  MGD 

0.028 Y G D  

2. I N C H - M I L E S  OF P I P E  

3 .  THEORETICAL BASE FLOV 

4 .  AVEgAGE DPY D b Y  FLOV 

5 .  HE4SURED D A I L Y  EXTRANEOUS FLC)US 

( A )  DRY UEbTHER I N F I L T R A T I 3 N  
(9) H I G H  GRDUNDUATER I U F I L T R A T I O N  
( C )  I N F L O g  

6. 111 M U L T I P L I E R  0.659 

7 .  COYPUTED AVERAGE D A I L Y  EXTSANEOUS FLOLIS 

( 4 )  H I G H  GR3UNDUATER I M F I L T R A T I O M  
( B )  I N F L O Q  

8 .  I N ' I L T R A T I O N  RATE 5074 GPO/IFI-MI 

9. AVERAGE AIJNIJAL NUYPER @F 
H I S H  GROUNDWATER DAYS 

1 l? 

1 0 .  AVEaAGE ANNUAL NUMBER OF INFLOW DAYS 51 

11. COMPUTED AVERAGE ANNUAL EXTRANEOUS FL'JUS 

( A )  DRY YCATHER I N F I L T R 9 T I 9 ' J  
(II) H I G H  GROUNDUbTER I Y F I L T R A T I O N  

SUB-TQTAL ( I N F I L T R 4 T I O M )  

( C )  I N F L O U  
TOTAL ANNUAL 111 

12. PEPK INFLOW M U L T I P L I E ' ?  2 . 2 2 6  

1 3 .  PEAK I N F L O U  RATE 3 . 1 6 2  M G O  

.- 
*-:e 



1115 

'YPC FERNALD, OHIO FLOU A N A L Y S I S  

6 0 "  L I N E  (STORM S E U E R )  YP.2 

1. LEYGTH OF SEUER L I ? J E S  1 7 1 7 0  L F  

h 4 . 8 3 9  IN-MI 2. INV=H-MILES OF P I P E  

3.  T H E O R E T I C 4 L  BASE FLOU 0 . 0 0 3  V G D  

0.114 V G n  4. AVERAGE D R Y  DAY FLOY 

5. MEASURED ' I A I L Y  EXTRANEOUS FLOUS 

( A )  D R Y  UEATHER I N F I L T R A T I O N  
( 0 )  H I G Y  GPOUNDWATER I N F I L T R A T I O N  
(C) I N F L O d  

0 . 1 1 1  YG'3  
0.185 M G D  
0.663 MGT) 

6 .  III M U L T I P L I E R  0 . 6 5 9  

7. COMPUTED AVERAGE D A I L Y  EXTRANEOUS FLQ'JS 

( A )  H I G H  GROUNDUATER I N F I L T R A T I O N  
(8) I N F L O d  

0.122 YSn 
0.437 MG!? 

8 .  I N F I L T R A T I O N  RATE 5 1 a 6  G P D I I Y - M I  

9. 4VTRAGE ANNUAL NUMBER OF 
H I 6 H  GROUNDUATER DAYS 

1 1 9  

1 0 .  AVERAGE ANNUAL NUMBER OF I N F L 9 U  DAYS 5 1  

11. COYPUTED AVERAGE ANNUAL EXTRANEOUS FLOUS 

( A )  DRY UEATHER I N F I L T R A T I O N  
(R) H I G H  SROUNOUATER I N F I L T R A T I O N  ' 

SUE-TOTAL ( I N F I L T R A T I O N )  

( C )  I N F L O ' J  
T O T A L  ANNUAL 111 

22.287 Y 5 Y  
77.322 Y5Y 

12. PEAK I N F L O Y  M U L T I P L I E R  

1 3 .  PEAK INFLOW RATE 



CYPC FERNALDv OH.10 FLOW A N A L Y S I S  

36" L I N E  (STORH SE'JEP.) YP.3 

A r j 5 i j  i F  

1 3 . 5 3 0  I N - M I  

0.002 +lGD 

0.019 !!GD 

2 0  I N C H - M I L E S  OF P I P E  

3 0  T H E O a E T I C A L  BASE FLOU 

4. AVEXAGE D R Y  DAY FLOU 

5 .  MEASURED D A I L Y  EXTRANEOUS FLOiJS 

( 4 )  D R Y  UEATHER I N F I L T R A T I O N  
( B )  H I G H  GROUNDYATER I N F I L T R A T I O N  
(C) I V F L O d  

5 0  111 M U L T I P L I E R  D a h 5 9  

70 COVPUTED dVERAGE D A I L Y  EXTR.ANEOUS F L O d S  

( 4 )  H I G H  GROUNDYATER I N F I L T R A T I O N  
(9) INFLOW 

0.074 '4F? 
3 . 2 3 0  V G ?  

8. I % F I L T R 4 T I O Y  HATE 

3 .  AVERAGE ANNUAL NUHSER OF 
H I S H  GROUN'IVATER DAYS 

10.  AVZRAGE AUNUAL NUHSER OF I N F L O Y  D A Y S  5 1  

11. COYPUTED AVERAGE ANNUAL EXTRANEOUS FLOUS 

( 4 )  DRY VEATHER I Y F I L T R A T I O N  
( B )  H I G H  GROUNOUATER I Y F I L T R A T I O N  

SUB-TOTAL ( I N F I L T R A T I O Y )  

( C )  INFLOW 
TOTAL ANNUAL 111 

11.227 q - v  
2 3 . 7 4 1  M S Y  

1 2 0  PEAK INFLOW M U L T I P L I E F !  2 . 3 2 6  

1 3 .  PEAK INFLOW RATE 0 . 7 7 7  MGD 

52 .~ . .. . 



I115 

FVPC F E R N A L D ,  OHIO FLOW 4 N A L Y S I S  

3 6 "  L I N E  (STORIY S E U E R )  YP.4 

1. L E Y G T H  OF SEUER L I N E S  

2. I N C H - M I L E S  OF P I P E  

3 .  T H E O R E T I C A L  B A S E  FLOU 

4 .  AVERAGE D R Y  DAY FLOY 

5 .  ME4SURED D A I L Y  EXTRANEOUS FLO!JS 

( A )  DPY U E a T H E R  I N F I L T R A T I O N  
( 9 )  H I G Y  GROUNDUATER I N F I L T R A T I O Y  
(C) I N F L O Q  

6. 111 M U L T I P L I E R  

7. .COYPUTED AVERAGE D A I L Y  . .EXTRANEOUS FLOzlS 

( A )  H I G H  GROUNDUATER I N F I L T R A T I O N  
( 5 )  I N F L O M  

8 .  I N F I L T R A T I O N  R A T E  

9. AVLr lAGE A V N U A L  NUMRER OF 
H I S H  GROUNDUATER D A Y S  

10. A V E T A S E  ANNUAL NUMBER OF I N F L Q U  DAYS 

11. COYPUTED 4VERAGE ANNUAL EXTRANEOUS F L O U S  

( A )  DRY YEATHER I N F I L T R A T I O P J  
(9) HXGH GROUNOYATER I N F I L T R A T I O N  

S U B - T O T A L  ( I N F I L T R A T I O N )  

( C )  I N F L O U  
T O T A L  ANNUAL 111 

1 2 .  PEAK I N F L O U  M U L T I P L I E R  

1 3 .  P E 4 K  I N F L 9 U  R A T E  

681.1 L F  

1 2 . ~ 0 7  I V - Y I  

00020 PGT! 

0.069 YGr) 

0 . 6 7 9  

11'3 

2 . 3 2 6  

0 . 8 0 3  M G 9  
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'YPC FE.SNALD9 O H I O  F L O U  A N A L Y S I S  

3 0 "  L I N E  (STORM SEWER) PfP 5 

69?S LF 1. L E N G T H  OF SEUER LINES 

2. 1N:H-YILE:S OF P I P E  

3 .  T H E O R E T I C A L  8ASE F L O U  

4 .  AVEqAGE DRY DAY F L O Y  

5 .  YE4SURED D A I L Y  EXTRANEOUS F L O U S  

( A )  DPY WEATHER I N F I L T R A T I O N  
( 3 )  H I G H  GROUNDYATER I N F I L T R A T I O N  
(C) I N F L O d  

6 .  111 W U L T I P L I E Q  0 . 6 5 9  

7 .  COYPUTED 4VERAGE D A I L Y  E X T R A N T O U S  FLOUS 

( I )  H I G H  GROUNOWATER I N F I L T R A T I O N  
( D )  I N F L O A  

R.  I N F I L T R A T I O N  S A T E  

9. A V E R A G E  A N N U A L  NUMBER OF 
H I S H  GROUNDUATER D A Y S  

119 

1 0 .  AVERAGE A N N U A L  NUMBER OF I N F L O U  D A Y S  5 1  

11. COYPUTED A V E R A G E  ANNUAL EXTRAF!EOUS FLQ'dS 

( 4 )  DRY YEATHER f N F I L T 9 4 T I O Y  
(tl)  H I G H  GROUNOWATER I N F I L T R A T I O N  

S U B - T O T A L  ( I N F I L T R A T I O N )  

( C )  IMFLOV 
T O T A L  ANNUAL 111 

3 . 3 8 3  M r . Y  

6.486 H G Y  

1 2 .  PEAK I N F L O U  M U L T I P L I E R  2 . 3 2 6  

1 3 .  PEAK I N F L O c l  R A T E  0 . 2 3 4  MGD 
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1115 

.' EXPLANATION FUR LINE X'I'RMS I N  TliE 
FLOW HUN ITORl  NG SUMMAR 1 ES 

. .  

1, LBNGTII SEWER LINES: T o t a l  l eng th  i n  l i n e a r  f e e t  ol 
grav i ty  l i n e  loca ted  w i t h i n  the  monitored a r e a . .  Serv ice  
l a t e r a l s  and fb rce  baitre a t e  n o t  included i n  this 
measuremen t . 

2,  INCII-MILES UJ P I P E :  For purposes of equotitig the lengths  
of g r a v i t y  l i n e s  among monitored a r e a s ,  and f o r  c o s ~ ~ o r i s o ~ ~  
of i n f i l t r a t i o n  r a t e a ,  i t  is convenient t o  determine the  
q u a n t i t y  of"sewer l i n e  i n  an a rea  i n  s i m i l a r  u n i t s ,  s u c h  
as  t he  inchldiameter-mile.  T h i s  is determined b y  ( 1 )  
m u l t f y l y i n g  the l eng th  i n  l i n e a r  f e e t  of  each e i z e  of pipe 

, b y  i t s  diameter i n  inches ,  ( 2 )  d i v i d i n g  the  r e s u l t s  b y  
5,280 f e e t / m i l e ,  ( 3 )  r epea t ing  these  two steps f o r  each 
diameter of p i p e  i n  t h i s  a r e a ,  (4) and s u m m i n g  a l l  of the  
r e e u l  te.  

. 3, BASE UAS'TISW.ATER FLOW: The s u m  of the r e s i d e n t i a l ,  
commercial, and i n d u s t r i a l  flow r a t e s ,  

4 ,  AVERAGE DRY, DAY FLOW: The average d a i l y  wastewater flow 
r a t e  measured d u r i n g  d r y  weather. Dry weather is defined 
as  those days when flow produced b y  r a i n f a l l  or h i g h  
groundwater i n f i l t r a t i o n  i e  not p re sen t ,  

5,  EIEASURED DAILY EXTRANEWUS FLOWS: 

( A )  UEATllER INFILTRATLON: This i s  tlie l o n g  term 
i n f i l t r a t i o n ,  defined as  tlie d i f f e r e n c e  between tlie 
average. d r y  day (Item 4) end tire ca l cu la t ed  base 
flow ( I t e a  3 ) .  

( 8 )  IIIGII,' GROUNUWATER INFIL'l'RA'TIUNr This i s  the  s l ior  t 
term . i n f i l t r a t i o n  c rea ted  b y  perched o r  e leva ted  
groundwater fol lowing a significant storm event .  

I 
" .  
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( 8 )  IIIGII G RO U N L) W A T  E R I N F 1 LTR A T  ION : C o m p u t e d  b y  
m u l t i p l y i n g  Item 7 A  b y  Item 9 .  

(C)  lNFLOW: C o p l p u t e d  by  m u l t i p l y i n g  Item 78 b y  Item 10. 

1 2 .  PEAK INFLOW M U L T I P L l E R :  A m a t h e m a t i c a l  e x p r e s s i o n  of t h e  
r e l a t i o n s h i p  o f  tlie d e s i g n  r a i n f a l l  t o  t h a t  of t h e  a v e r n g e  
i n f l o w  p r o d u c i n g  r e i n  e v e n t  d u r i n g  f l o w  m o n i t o r i n g .  ?'lie 
d e s i g n  r e i n f e l l  48 d e f i n e d  a s  t h e  2 4 - h o u r  r e i n .  eveiit w l i i c l i  
o c c u r 8  e t  2 - y e a r  i n t e r v a l s ,  w h i c h  i s  c o n s i d e r e d  a 
p r e c t i c a l  t ime p e r i o d  a l l o w i n g  d e s i g n  of p l a n t  h y d r a u l i c s  
f o r  e l a r g e r  t h e n  a n n u a l  r a inEel l ,  

1 3 ,  PEAK lNFLOW RATE: This r e p r e s e n t s  tlie p e a k  d a i l y  inflow 
p r o j e c t e d  t o  occur  d u r i n g  a d e a i g n  r a i n f a l l  e v e n t .  I t  i 8  
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1 0 - F E E - 8 6  0.00 0 0 0 9 9  3 0 0 4 3  0 0 2 0 3  0 0 0 1 7  0.089 0 . 0 1 5  
1 1 - F E 3 - 8 6  0 0 0 0  0 0 0 5 2  0 0 0 4 4  0 0 2 1 2  00020 o . O n Q  9*!) '4 
1 2 - F E 3 - 8 5  0 0 0 0  0 0 0 5 4  0 0 0 4 6  0 0 2 0 5  0 0 0 1 7  0.098 O o O 1 ?  
1 3 - F E 3 - 8 6  0 0 0 0  0 0 0 5 8  0 0 0 4 8  0 0 2 1 4  0 0 0 1 5  130073 3 . Q 1 ?  
1 4 - F E 3 - 8 6  0 0 0 0  0 0 0 5 2  0 0 0 4 5  0 0 2 1 6  0 0 0 2 3  0.090 0.013 
15-FEB-86  0 0 0 0  0 0 0 4 9  0 0 0 4 3  0 0 2 1 5  0 0 0 2 0  0 0 0 9 1  0 . 0 1 3  
i 6 - ~ ~ a - 8 6  0 . 0 0  0.056 0.047 0.220 0.021 0 . 0 r . r ~  0.01~; 
1 7 - F E 3 - 8 6  0 0 1 3  0.450 0 0 3 6 7  0 0 3 9 9  0 0 1 4 8  O o l C 4  ' l * f ! b 7  
1 8 - F E 3 - 8 6  0 0 0 0  0 0 0 5 6  0 0 0 4 5  0.294 0 . 0 2 3  O . O a ! i  0 0 0 1 '  
1 9 - F E 3 - 8 6  0 . 0 0  0 0 0 9 2  0 0 0 4 6  0 0 2 1 0  0 0 0 1 9  0 0 0 1 3 9  @.01'* 
2 0 - F E 3 - 8 6  0 0 0 0  0 0 0 9 2  0 0 0 4 7  00205 0 . 0 1 4  0.088 0 . 0 1 3  
2 1 - F E 3 - 8 6  0 0 0 0  0 0 0 6 4  0 0 0 4 7  0 0 2 0 8  0 0 0 1 9  O o O P Q  0 . 0 1 7  
22-FEi3-86 0 0 0 0  O o O A l  000313 0 0 2 8 2  0.014 P o o p 7  ' l o ? l 4  
2 3 - F E 9 - 8 6  0 . 0 0  0 0 1 1 5  0.041 0 0 2 0 1  9 0 0 1 4  ~Jonf'7 0.113 
24 -FE3-86  0 0 2 2 ~ 0 . 1 3 4  0 0 0 6 4  0 0 2 3 3  0 0 0 2 1  0.0'13 0.01,. 
2 5 - F E 9 - 8 6  0 0 0 0  0 0 0 4 3  0 0 0 4 1  0 0 2 1 1  0 0 0 2 1  13.088 0 0 0 1 4  
26 -FE3-A6  0 0 1 4 ~ 0 0 1 1 0  0 0 0 4 3  0 0 2 3 6  0.034 U.O?4 0.n.13 
2 7 - ~ ~ 3 - 8 6  0 . 0 0  0.119 0.044 0.241 0.040 0 . 0 0 3  0.014 
~ ~ - F E B - R ~  0 . 0 0  0.043 o . 0 ~  0 0 2 . 3 1  0 . 0 2 7  0 . 0 9 6  ~ n i s  

1-MA3086 0 0 0 0  0.041 Om034 0 0 2 2 8  0 0 0 2 6  0 0 0 9 5  0 . 0 1 2  
2-M43-86 0 0 0 0  0 0 0 3 8  0.032 0 0 2 2 6  0002.4 0 . 0 3 5  0.01 '  
3-HA?-86 0 0 0 0  0.042 0 0 0 3 3  0 .237  0 0 0 2 8  0 0 0 9 8  0 C 0 1 3  82 



1115 
Y 

JOB NAME :FYPC FERN4LDv OHIO F L 9 d  A N A L Y S I S  

BYPA5S 
, 4  ;> h ' A 0  c D A T  CAT E i i8i i . i  i4P.i r i r  .L  ::c.: YP.3 0 7  

TUE 4-MAR086 0.C)O 0 .041  0.033 0 0 2 1 R  0.928 0 . O P 9  r l o n l ?  
UED 5-MAR-86 0.00 0.044 0 . 0 3 6  0.185 0 . 0 3 1  0 . 0 7 1  O o C 1 '  

1.n o 

- 0 -  ---..---- ----- ------- ------- ------- ------- ------- ------- 

THR 6 - M A ? - 8 6  0.00 0.050 0 . 0 3 9  0.179 000.33  C.067 r l . p l 7  
F R I  7-MA?-86 0000 0.049 0.040 0.167 0.028 0 . 0 6 3  0.01? 
S A T  8 - M A i - 8 6  0.00 0.051 0.042 0.169 0.031 0 . 0 6 3  O o O l l  
SUN 9 - Y A 9 - 8 6  0.00 0.049 0 .041  0.174 0 0 0 3 5  0.063 7 . ? 1 3  
Y O N  1 0 - M A ? - 8 6  0.36 0 . 4 5 3  0.373 0 0 5 6 9  0.354 0.0>19 ' I o n 3 7  

TUE l l - Y A ? - R h  0.00 0.091 0 . 0 7 3  0.473 0.229 0 .107 O e r l 7 l  

WED 1 2 - M A ? - 8 6  1.29 3 0 5 2 4  2 0 6 3 0  1.734 0.864 0.718 0 . 2 1 1  
THR 13-MA?-A6  0.14 0.982 0.673 1.224 0.630 0 .3"3  0 . 1 ? 5  
F R I  1 4 - M A 3 0 8 6  0.00 0 0 2 8 8  0.032 0.000 0.006 0 . 1 5 3  0.047 

83 
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LOCKUOOD GQEENE ENGINEERS I N C a  ! iY&JNt  A 5 ; C I ) C I ' T E S  Ip*.!C 
OAKRI3GEw TN. P R S 5 1  1 ! J U 9 F P E F ? c " S O r  T N  

FYPC FERNALDv OHIO 
JOB NIJMRE R M Y  'J7E.6 

R E H A R I L I T A T I O N  M E T H O D  SU9MARY P A G E  1 

R E H A P I L I T A T I O N  METHOD 
REPLACE S E C T I O N  OR E N f I K E  N A I N  L I N E  
P O I N T  REPALR OF M A I N  L I N E  ( U P  T O  25 L F  

A I R  TEST AND C H E M I C A L L Y  G R O U T  M A I N  L I N E  
EXCAV9TE: 4ND R E P A I R  P O I N T  SOURCE OF S E R -  

V I C Z  L I N E  I N  YARD 
EXCAV4TE AFJD R E P A I R  FAULTY M A I N  L I N E  T A D  

UNDZR EASEMENT 
R E A L I G Y  AND GROUT CASTING. HANHOLE I N  

EASEVENT 
CLEAN YH WALLYwFILL S Y A L L  

CRa:KS*UATERPROOF U A L L S  
CLEAtJ MH U A L L S v P L U G  LARGE CRACKS, 

UATERPROOF WALLS 
C L E 4 N  MH WALLSIPLUG LARGE CRACKS, 

PLASTER*YATERPROOF 
C L E A N ~ T V I A I R  TEST 8 GROUT L I N E  SEGMENT 

REPLACEMEYT)  

1 / 1  CODF x O ' Y .  
I i i  5 0 .  

I!I 50. 
111 40. 

IrYFLO 7rl. 

FT L M 5 0  

I N F L O  7 0 .  

I i I F I L  7 0 .  

I N F I L  7 9 .  

I N F I L  70. 
111 40. 

400. 

2000. 

I s n  

f 5RLLT  E 

.. 8 4 



LOCKWOOD GREENE ENGINEERS INC. WYNNE ASSOCIATES INC. 
OAK RIDGE, TN. PRS511 MURFREESBORO, TN. 

... 

FMPC FERNALD, OHIO 
- JOB NUMBER WYN756 

TABLE A 
L I N E  SEGYEMT REPLACEYEN? COSTS 

(COST PER L.F. - MINIMUM OF 25 L.F.) 

PAVED AREAS 
PIPE PIPE DEPTH 

DIAMETER (FEET) 
( INCHES) 0-6 6-8 8-10 10-12 

6 60  7 5  90 1 0 5  
8 90 1 0 5  1 2 0  1 3 5  

1 0  1 0 5  ' 120  1 3 5  1 5 0  
i 2  1 2 0  1 3 5  150  1 6 5  
1 5  1 3 5  150  1 6 5  1 8 0  
18 1 5 0  1 6 5  1 8 0  1 9 5  
2 1  1 6 5  180  1 9 5  210 
24 188 1 9 5  210 225 
27 234 252 270 288 
30 234 270 288 327 
3 3  270 288 327 360 
36 309  327 3 6 3  393 
42 384  402 429 495 
48 4 5 3  495 552 579 

----- ----- ------ ------ 1 2 - 1 4  

1 0 5  
1 5 8  
1 6 5  
188  
1 9 5  
210 
225 
240 
354 
384 
420 
450 
587 
627 

14-16 

1 0 5  
150 
1 6 5  
1 S Q  
1 9 5  
210 
225 
240 
354 
384 
420 
450 
507 
627 

PIPE 
DIAMETER 
( INCHES) 

6 
8 

1 0  
1 2  
1 5  
18 
2 1  
24 
27 
30 

UNPAVED AREAS 
PIPE DEPTH 

(FEET) 
0-6 6-8 8-10 10-12  12-14 14-16 

30 4 5  60  7 5  7 5  7 5  
57  66  78  9 3  1 3 2  1 3 2  
7 5  8 4  9 9  1 1 4  1 4 1  1 4 1  
90  9 9  1 1 4  1 3 2  1 5 0  1 5 0  

1 0 5  1 2 0  1 3 5  1 5 9  1 6 5  1 6 5  
1 2 0  1 3 5  1 5 0  1 6 5  180  180  
1 3 5  1 5 0  1 6 5  1 8 0  1 9 5  1 9 5  
1 5 0  1 6 5  1 8 0  1 9 5  210 210 
1 8 9  207 225 223  309 309 
207 225 243 282 339 339 

----- ----- -----e ------ ------ ------ 

16-2(1 

1 0 5  
1 5 0  
1 6 5  
180  
1 9 5  
210 
225 
240 
354 
384 
420 
450 
587 
627 

16-20 

7 5  
1 3 2  
1 4 1  
150  
1 6 5  
180  
1 9 5  
210 
309 
339 

------ 

33 225 243  282 315  375  375  375 
36 264 28 2 318 348 408 408 408 
42 339 357 414 450 507 507 507 
48 408 450 507 534 582 582 582 

85 
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L O C K Y O O D  GREENE E N G I N E E R S  I N C .  J Y K ' N C  A S C O C T ~ T ~ S  r u c  
O A K R I 3 G E e  TNa P R S ' i l l  YURFREEc"OQ'3 ,  T Y  

FMPC FERPJALD. OH13  
J O R  NlJMBER JYiJ75h 

T a B L E  R 
P A R T I A L  L I N E  SEGMENT QEPLACEMEYT C O S T S  

(LUMP SllM COST F O R  IJP T O  1 5  L . F . 1  

D I  "E ? I P E  DEPTH - P 4 V E D  
D I  A Y  ETER ( F E E T )  
( 1;iC HES 1 0-6 6 - 1 0  1 0 - 1 4  

6 2 9 2 5  3 0 0 0  4 5 0 9  
8 2 3 5 0  3 1 S O  4 6 5 0  

1 0  2 4 0 0  3 3 0 0  4 R 0 0  
1 2  2 5 5 0  3 4 5 0  4 9 5 0  
1 5  2700 3 6 0 0  5 1 0 0  
1 9  7850 3 7 5 0  5 2 5 0  
2 1  3 0 0 0  3 9 0 0  54c10 
2 4  1 3 0 0  4 2 0 0  5 7 0 0  

3 0  39 l l0  48r)O 6 3 0 0  
3 3  4 2 0 0  5 1 0 0  6 6 0 0  
3 6  4 5 0 0  5 4 0 0  '6900 

----. ----- ----- 

2 7  q m o  4 s o o  6000 

TARLE C 
S L I P  L I N I N G  C O S T  

P I P E  S I Z E  
( I N C H E S )  

6 
8 

10  
1 2  
15 
1 8  
2 L  
2 4  
2 7  
30 
3 3  
-3 6 

TASLE 0 
CLEAN9 A I R  T E S T  AND GROUT C O S T  

P I P E  SIZE 
( I N C H E S )  

6 - 1 2  
15 - 1 %  

2 1  & OVER 

15,OO 
2 6 . 0 0  
3 2 . 0 0  

86 



LOCKWOOD G9FENE E N G I N E E R S  I N C .  rrYNNF A S S 9 C I k T E S  I ~ J C  
O A K S I I G E ,  T N .  P R S S 1 1  P U R F F E ~ S ~ n R O ,  T N  

FMPC FERNALOI  O H 1 3  
J O B  NUMBER U Y  .i756 

TARLFT E 
YANHOLE U A T E R P R O O F I N ?  

CLEAN MH 'AALLSvFILL S V A L L  
CSACKS,UATERPROOF U4LL.S 

CLEAN MH U A L L S q P L U G  L 4 R G E  CRACKS, 
4ATERPROOF U A L L S  

CLEAN YH U A L L S q P L U G  LARGE CRACKS9 
P L A S T E R + U A T E R P R O O F  

110.00 

lh0.00 

87 



EXAMPLE C A L C U L A T I O N S  
c 

ASSUME 1 0 0 0 ~ 0 0 0  GPY I N F L Q U  . 

5 0 , 0 0 0  GPY I N F I L T R A T I O N  

P L L  C 3 S T  F I G U R E S  PRESENTED H E R E I N  ARE ROUNDED TC) 

ALL L / I  9 9 T E S  PRESENTED H E R E I N  ARE ROUN3ED 1 9  
THE N E P R E S 1  DOLLAQo 

THE NEAREST GALLON. 

88 
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LOCKUOOD G9EENE ENGINEERS INC. 'YYYNE 4 S S U C l i T C S  I Y C  
OAKRI3GEq TN. P R S S l l  rJUpFpEFS':Cf?O TFil 

FYPC FEriNALLJr OH19 
J O Y  NUr-lRER WY?J756 

M I N I - S Y S T E M  1 SUMMARY b y  P R I O R I T Y  P A G E  1 

P R I O S I T Y  NCIMF3ER: 14 .68  TRANSPOQT4TIOY A N D  T q E A T M E F J T  C O P T :  Q 1 7 1 3 4  
M I N I - S  Y S T E V :  1 UPSTRE4M MANHOLE: C B 4 6  03UI \ ISTSFTAM MANHOLE: TEE 
LEAK V i J Y B E R :  1 SOOK: 1 PAGE: 2 3  
LEAK f Y T R Y :  N U N I C I P A L  M A I I J  L I N E  L E 4 K  ENTRY C r l V E R :  E@.SE'EF'T 
LEAK TYPE: I N F I L  J E I R  MEASUREVENT 
LEAK !?ATE:  1 2 9 0 2 7 0  GALLONS OF I Y F I L  YEAPLY 
P I P E  LENGTH: 4 6  FEET P I P E  D I A H E T E s :  1 C  IN.Ct iFS 
P I P E  I E P T H :  C, FEET P I P E  MATERIAL :  C L A Y  
R E H A B I L I T A T I O ' J  COST ' :  S 6 3 0  Y I V F I L  REYgVEO: 4i7 
METHOD OF S E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST II GF3LIT LI!:E S E G " F N 1  

P R I O R I  T Y  YUMBER : 3.58 TR4NSPOSTATION 4N0 T?FPT!IENT C O S T :  ? 2 3 4 9 1  
Y I N I - 3 Y S T E v :  1 UPSTREAY MANHOLE: 4R 73 'n lNSTqEPM FIAr\!'lOLE: 4 1  
LEAK Y Y Y 3 E 9 :  1 B O O K :  1 P P G E :  1 2  
LEAK E V T R Y :  Y U U I C I P A L  M A I M  L I N E  LEAK ENTi lY C 3 V E h :  FPSE?dF'JT 
LEAH TYPE: I Y F I L  WEIR YELSURFYENT 
LEAK ?ATE:  2 6 0 8 8 3 0  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 2 2 0  FEET P I D E  D1A:IETFS: 15 I N r H E S  
P I P E  I E P T H :  5 FEET P I P E  M A T E R I 4 L :  C L 4 Y  
R E H A B I L I T A T I 9 Y  CrJST: S 5 7 2 0  X I N F I L  S E Y O V E D :  41i 
YETHOO OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  TFTST 8 SRCIUT LI!'dE SF:c"FNT 

P R I O R I T Y  YUMBER: 3.06 TR4NSPORTATION AND 1REATI"IENT C O S T :  4 4 1 2 7 3  
M I N I - 5  Y STEY: 1 UPSTREPM M4UHOLC: 7 5  OOUNSTPE4"4 MAFJHnLF: YP1 
LEAK YUMBER: 1 Y O O K :  1 PAGE: 7 
LEAK ZVTRY: Y U N I C I P A L  M A I N  L I N E  LEAK ENTRY " q V E P :  E L T E V F ' . ' T  
LEAK TYPE: I N F I L  J E I R  MEASUREMENT 
LEAK ?ATE:  5 2 4 9 6 4 0  GALLONS OF I N F I L  YEARLY 
P I P E  LEYGTH: 4 2 7  FEET P I P E  D I A Y E T E Q :  5 3  I N S H Y 5  
P I P E  3 E p T Y :  1 3  FEET P I P E  M A T F S I A L :  C3NCQETF 
R E H A P I L I T A T I O N  COST: S 1 3 4 4 0  X I V F I L  REMOVED: 4'7 
METH03 OF R E H A B I L I T A T I O N :  CLEANqTVqAI i3  TEST 8 G R O U T  L I V E  S E G ' 4 F Y T  

PR I O R I  TY NUMRER: 2.81 TRANSPORTATION AND TREATMENT C ? S T :  * 2 1 2 0 5  
M I Y I -S Y S TE PA : 1 UPSTREAM MANHOLY: 39 DO'JNSTREAM YANHOLF: 4 1  
LEAK Y J M S E 4 :  1 Y O O K :  1 PAGE: 2 0  
LEAK ZYTRY: N U N I C I P A L  M A I N  L I N E  LEAK ENTSY CPVER: E C S E M f p ! T  
LEAK I Y P E :  I N F I L  d € I R  MEASUREMENT 
LEAK 7 A T E :  2699850  GALLONS OF I V F I L  YEARLY 
P I P E  LENGTY: 2 9 0  FEET P I P E  D I4METER:  1 5  INCr lES 

R E H 4 B I L I T A T I O N  COST: $ 7540  X I N F I L  REMOVE'): 4'7 
METHO3 OF S E H A B I L I T A T I O N :  C L E A N q T V g A I R  TEST g G R O U T  L I N E  S E G U C h l T  

P I P E  3EPTH: 9 FEET P I P E  rVIaTERIaL: C L A Y  
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P R I O R I T Y  NUMDER i 2m3G T R A k S D Q R T 4 T I Q N  GNO T9EATYENT C C y T :  a t  lR24 
M I N I - S Y S T E Y : 1 UPSTRE4M MPYHOLE: CB44  00WNSTQ.EAM Y A N H O L F :  TFE 
LEAK Y'JMBE?:  1 D O O K :  1 PAGE: 25 
LEAK ENTqY:  H U N I C I P A L  M A I N  L I N E  LEAK E N T R Y  C r l V E P :  E h S E M F ? I T  
LEAN TYPE: I q F I L  :JEIR M E P S U R E M E Y T  
LEAK ?ATE:  2 3 2 2 2 4  GALLONS O F  I N F I L  YEARLY 
P I P E  LENGTH: 4 5  FEET P I P E  OIAYETES:  1:) IVVrHSS 
P I P E  3EPTH: 5 FEET P I P E  H A T E R I A L :  C L A Y  
R E H A B I L I T A T I O Y  COST: S 6 7 5  '4 I N F I L  REMOVED: 41' 
METHO3 OF 3 E H A B I L I T A T I O N :  C L E A N v T V v A I R  TEST 3 3RROUT L I N E  SFG?'FFIT 

PR I O R I  T Y  NkJMbER: 2.70 TRANSPORT4TlON a149 T R E 4 T ' " i h T  C ? C T :  * 3 5 1 4  
M I N I  -S Y STEM : 1 UPSTREAM HANHOLE: C84SA DO'.JNSTqEr\M MANHOLE: C 3 4 5  
LE4K V Y M D E ? :  1 POOK: I PAGE: 25  
LEAK Z V T R Y :  M U N I C I P A L  M A I N  L I V E  L E 4 K  ENTRY 7 J V E f ' :  E f S E Y F F ! T  

LEAK ?ATE:  3 2 0 0 4 6  GALLOnlS O F  I N F I L  YEARLY 
P I P E  LENGTH: 6 2  FEET F' IPE C ) I A M E T E R :  C I N C H E S  
P I P E  I E P T Y :  2 F E E T  P I P E  M A T E S I A L :  C L A Y  
R E H 4 3 1 L I T A T I O N  C O S T :  % 3 3 0  Y, I N F I L  REYQVE7: 4'' 
METH03 OF S E H A B I L I T A T I O N :  C L F A N q T V q A I R  TEST R GR.?UT L I r J E  SEG'v lEYT 

L E A K  r w c :  IYFIL WEIR M E A S U R E M E N T  

PR I O S I  T Y  duff SER : 2.70 TRANSPORTATIOq AYO TREATVflNT C O Y T :  t 4 4 8 3  
M I  N I - S  YSTE M : 1 UPSTREAM MANHOLE: C 8 4 5  DOWNSTRE4M YANHnLE:  I C E  
LEAK VUMRER: 1 BOOK: 1 PAGE: 24  
LEAK ZYTRY: M U N I C I P A L  M A I N  L I N E  LEAK ENTRY C O V E R :  FASFYFNT 
LEAK TYPF: I N F I L  WEIR MEASUREMENT 
LEAK ?ATE:  8 3 5 3 3 0  GALLONS OF I N F I L  YEAQLY 
P I P E  LENGTH: 1 6 0  FEET P I P E  DIAMFTER:  1 0  I N C H E S  
P I P E  2EPTH: 6 FEET P I P E  MATERIAL:  C L A Y  
R E H A O I L I T A T I O Y  CO'3T: $ 2 4 0 0  Y I N F l L  REMqVE3): 4C 
METHO3 OF R E H A B I L I T A T I O N :  CLEANITVI~ IR TEST 8 G R I I J T  L I N E  SEGMFNT 

PR I O R I  T Y  NIJMP€R: 2 .70  TRANSPORTATION AN9 TREATUENT C O S T :  Q 2C27 
MINI -SYSTEM:  1 UPSTRfAM Y4qHOLK: C B 3 9 4  DDYNSTREPM MANHOLE: TEE 
LEAK VUMRER: 1 B O O K :  1 PAGE: 22 
LEAK ENTi3Y: M U N I C I P A L  M A I N  L I V E  LEAK EVTF'Y Tr )VEF:  E 4 S E M C k ! T  
LEAK TYPE: I N F I L  YF IR  HEASUREWEYT 
LEAK ? A T E :  2SROS4 GALLONS OF I Y F I L  Y E 4 2 L Y  
P I P E  LENGTH: 5n F f E T  P I P E  DIAYETER:  S I h C H E S  
P I P E  DEPTH: 6 FEET P I P E  MATERIAL :  C L A Y  
R E H 4 6 I L I T A T I O N  CO5T: I 750 X I N F I L  R E M O V E O :  4 ?  
METHO3 OF R E H A B I L I T A T I O N :  C L E A N v T V q A I R  T E S T  P GSOUT LI!dE SEGYTNT 

SO 



LOCKUOOD GREENE ENGINEERS I N C o  WYVNE A S S n C I A T F . ~  I N C  
OAKRI3GEq TN. P R S 5 1 1  V U R F R E E S ~ ~ S O ,  T?J 

FMPC FERNALD, OHIO 
JOB NUMRES UYY756  

M I N I - S Y S T E M  1 SUMMARY !3Y P Q I 0 9 1 T Y  r 4 G E  J 

PR 10,s: T Y  N2HEiER : 2 . 7 c  TR:p;Sp2fiT:TIO?i &;<c T R E d T - q i u ' i  f '  xi 5483 
M I N I - S  Y S TE M : 1 UPSTREAM MANHOLE: C 3 4 7  93JNSTREAM YA'JeClLE: 3 9  
LEAK V'JMBER: 1 BOOK: 1 PAGE: 2 1  
LEAK ZNTSY: Y U N I C I P 4 L  M A I N  L I N E  L F 4 K  ENTRY C O V E P :  P9YFMr I 'T  
LEAK TYPE: I N F I L  WE-IR MEASUFEMENT 
LEAK 3ATE:  8 2 5 3 3 0  GALLONS OF I N F I L  Y r 4 R L Y  
P I P E  LENGTH: 1 6 m T  P I P E  DIAXETE( I :  Ill I iJCYES 
P I P E  3EPTH:  7 FEET P I P E  M A T E R I 4 L :  CONCRETE 
R E H 4 9 I L I T A T I O N  COST: S 2 4 0 0  7 I Y F I L - R E M O V E g :  4 2  
METHOD OF ! 3 E H A B I L I T A T I O N :  CLEANITVIAIR TFST 8 G R O U T  L I N E  SEG'aEVT 

P R I O R I T Y  rJUMbER: 1.93 TR4NSPORT4TION r\ND TSEAT"ERT C ' Y C T :  Q 3 0 9 2  
M I N I - 3  YSTEM: 1 UPSTREAM MANHOLE: 3 5  DCIUNSTREAM !4ANtiOLr: 7 5  
LEAK VUYYEY: 1 t 3 O O K :  1 PAGE: 3 
LEAK ENTRY: M U N I C I P A L  Y A I N  L I N E  LEAK ENTRY C C V E R :  FASEMFVT 
LEAK TYPE: I Y F I L  U E I R  MEASUREMEYT 
LEAK ? A T E :  3 9 3 6 0 0  G4LLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 5 9  FEET P I P E  D IAYETER:  5 ?  IWCHE5 
P I P E  3EPTH: 12 F F E T  P I P E  M A T E R I 4 L :  C Q h ! C Q Y T €  
R E H 4 B I L I ~ A T I 3 r J  C O S T :  $ 1 6 0 0  X I h lF IL  REMOVE?: 4il 
YFTHOJ OF R E H A B I L I T A T I O N :  CLEANITVIAIS TEST 4, G R O I J T  L I N E  SEGI'EQT 

PS I O R I T Y  Y3MBER: 1.55 TRANSPORTATION arJD TREATYENT C9ZT:  ' 1 3 0 1 7  
M I N I - S  YSTEM: 1 UPSTREAM MANHOLE: 3 7  DOUNSTPEAM YANHOLE: 7 9  
LEAK VUMRER: 1 O O O Y :  1 PAGE: 2 7  
LEAK ZNTRY: Y U N I C I P A L  M A I N  L I N E  LEAK ENTRY C3VEC:  E A S f " I r N T  
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK ?ATE:  

PXPE 9EPTH:  7 FEET P I P E  M A T E R I A L :  C L 4 Y  
R E H A B I L I T A T I O N  COST: $ R346  X I r JF IL  SEYQVED: 41) 
METHO3 OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT M A I N  L I N E  

1656810  GALLONS OF I N F I L  YF4RLY - 
P I P E  LENGTH: 3 2 1  FEET P I P E  DIAMETER: 18 IKICHES 

P R I O R I T Y  NUMBER: 1 0 4 4  TRAWSPORTATION 1NO TRE4TMEhlT C O S T :  t 5 139.3 
M I N I -S Y STE M : 1 UPSTREAM MANHOLE: CS3 Dr)UnlSTpEAM MArVtiOLE: C R 4  
LEAK NUMBER: 1 BOOK: 1 PAGE: 3 
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  LEAK ENTRY C3VER: r A S E M F V f  
LEAK TYPE: L I N E  L E A K ( S )  
LEAK 7ATE:  7 5 0 3 0 0  GALLONS OF I ! V F I L  YF4RLY 
PROBA3LE CAUSE OF L I N E  L E A K t S ) :  D E F E C T I V E  J r ) I N T ( S )  
P I P E  LENGTH: 1 5 7  FEET P I P E  DIAMETER:  1Q INCHES 
P I P E  JEPTH:  7 FEET P I P E  MATERIAL :  C L 4 Y  
R E H A B I L I T A T I O Y  COST: $ 40132 X I N F I L  REMOVE!): 4C 
METHO3 OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT M A I N  L I N E  



L O C K V O O D  GREENE EVGINEERS INC. ';Y'\'NF A S S 7 C  I -1Tr.S I ?!C 
OAKRIDGE, TY. p R S ' j 1 1  "U9FPEE5r.nQO* T N  

F Y D C  FESNALDI O H I O  
J O R  NUMBES dY'J756 

M I N I - S Y S T E Y  1 SUMMARY 9Y P R I O R I T Y  O A G F  4 

- -  1 5 5  % n h  ~ n a b i ~ - n n n ~ a ~ r . % a a  ~ n r . r . . r . ~ r  PR 1 2 R  I T Y r: !J Y R ER : A . U T  I ~ P . U . J ~ U ~ I H I  A W I Y  UIVIJ I ~ L P I  - c . v t  2 3 3 7 ;  
M I  N I - 3  Y STElUl : 1 UPSTREAM MANHOLE: C 0 5 1 A  DOUNSTilEAM MANHOL!: TEE 
LEAK V ' J M B E S :  1 BQOK: 1 PAGE: 1 4  
LEAK ENTRY: MUrJ IC IPAL  M A I N  L I N E  LEAK ENTRY COVE2: EA$Fi4Fr\lT 
LEAK TYP€:  I N F I L  U E I R  YEASUREYEYT 
LEAK SATE: 99630 GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 5 ( !  FEET P I D E  D I A M E T E ? :  112 Ip4C\{FS 
P I P E  I E P T Y :  t; F F E T  P I P E  MATERIAL :  CLAY 
R E H A R I L I T A T I n V  COST: $ 7 5 0  7 I Y F I L  REY9VED: 4C 
METHO3 OF R E h a B I L I T A T I O N :  CLEANITVIAIR TEST ?, GROUT L I ' J F  SEG''TVT 

P R I O R I  TY YUMRER: 1.04 TRANSPORTATION AND TREATMfNT CI)5T: Q 2 2 8 6  
MIN I -SYSTEM:  1 UPSTREAM MANHOLE: C R 5 1  POWMSTREAP YAFlHQLF: 4'1 
LEAK VUMBES:  1 !3OOK: 1 PAGF: 1 3  
LEAK ZYTRY: Y U N I C I P A L  M A I N  L I N E  LEAK ENTRY '3;)VE": EbSEMFt?T 
LEAK TYPE: I N F I L  V E I R  MEASUREMEYT 
LEAK ?ATE:  2 9 1 0 1 8  GALLONS OF I N F I L  Y E 4 i l L Y  
P I P E  LEYGTH: 1 4 6  FEET P I P E  D14MCTES: 1 J  I N ? H E q  
P I P E  3EPTH: 7 FEET P I P E  MATERIAL :  C L A Y  
R E H A B I L I T A T I O N  COST: $ 2 1 9 0  X I N F I L  REVOVEr): 4c1 
METHOD OF R E H A B I L I T A T I O N :  CLEANITVIAIR TEST & GR'IUT L I N F  SFG"CrUT 

P R I O R I T Y  NUMflER: 0.75 TRANSPORTATION PND TREAT"EF1T CnqT: F 1 4 7 4  
MIN I -SYSTEM:  1 UPSTREAM MANHOLE: 3 6  DQUNSTREPM YANHOLFI: C941 
LEAK NUMBES: 1 ROOK: 1 PAGE: 3 1  
LEAK ZYTRY: M M N I C I P A L  M A I N  L I N E  LEAK ENTRY COVER: EASF'JENT 
LEAK TYPE: I N F I L  U E I R  MEASURFMFNT 
LEAK 3ATE:  187698  GALLONS 9F I N F I L  YEARLY 
P I P E  LENGTH: 1 3 0  FEET P I P E  D14METER: 1 9  INCHES 
P I P E  3EPTH: C, FEET P I P E  MATFT9IAL: C L 4 Y  
R E H A l 3 I L I T A T I O N  COST: t 1950 t I N F I L  REMOVEC): 4 3  
METHO3 OF R E H 4 B I L I T A T I O N :  C L E A N ~ T V I A I S  TEST P, CIRDUT L I N E  SEGMFNT 

P R I O R I T Y  NUMBER: 0 . 7 5  TR4N5PORTATIOY A;\lD TREAT'EFIT C Q C T :  1 1 7 0 2  
M I  N I  -SYSTEM : 1 UPSTREAM MAYYOLE: C641 D O J N S T Q E A M  MANHOLE: C Y 4 2  
LEAK NJMBE?:  1 BOOK: 1 P 4 G E :  3 0  
LEAK I N T R Y :  M U N I C I P 4 L  M A I N  L I V E  L E A K  ENTRY COVEI .7:  E A S F M f F J T  
LEAK TYPE: I N F I L  U E I R  MEA5UREMENT 
LEAK ?ATE:  216726  GALLOWS OF I V F I L  YE4RLY 
P I P E  LEIJGTH: 1 5 0  FEET P I P E  DIAMETES:  1 0  INCHES 
P I P E  DEPTH: 6 FEET P I P E  Y A T E S I A L :  C L A Y  
R E H A B I L I T A T I O N  COST: $ 2 2 5 0  Y I V F I L  SEMt3VEn: 4 3  
METHOD OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT M A I N  L I N E  

92 



LOCKUOOD GREENE ElJGIlVEERS INC.  ' J Y V N E  A S S C I C I A T E S  I rdc  
O A K R I I G E  9 TN. P R S r J l l  MURFREES9nROq TN 

FYPC FERNALD, O i r I O  
J O R  NUMSER IJYP'755 

M I N I - S Y S T E Y  1 SUMM4RY '3Y P R I O R I T Y  r C G C  3 

PP, IO!? !TY r ? Y # [ 3 E R  f n:75  TRAh!SPnR.T4TI13P!  L N O  TR.FAT5l . IENT C : ? Y T :  f 556 
M I N I  - S Y S T E M  : 1 U P S T R E 4 9  MANHOLE: C B 4 L  DOUNSTQ.EPM YArJHOLE: 3 7  
LEAK V'JMI?E9: 1 900K: 1 P4GE: 29 
LEAK TNTRY: M U N I C I P 4 L  V A I N  L I N E  L E A K  ENTRY COVEF;: F A S E M E N T  
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK 3 A T F :  7 0 8 4 8  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 4 9  FEET P I P E  OIAMETEK:  1 2  Ilr lCHES 
PIPF:  DEPTH: 5 F E E T  P I P E  Y A T E R I 4 L :  CC9Y 
R E H A R I L I T A T I O ! I  COST: $ 7 3 5  Y I N F I L  REH3VED: 4 "  
METHO) OF R E H A B I L I T A T I O N :  A I R  TEST A!VD C H E M I C A L L Y  GROUT V A I P J  L I N E  

PR i O R I  T Y  VUMEIER : 0 . 3 5  T R A Y S P O R T A T I O N  AN3 T S E A T " E N 1  C:>ST: Q 135.5 
M I N I - S  YSTEY: 1 UPSTREAM MANHOLE: 3 9  DOWNSTEEAM N A Y t ! 3 L F :  4r!  

LFAK T Y T R Y :  I U U N I C I P 4 L  M A I N  L I N E  L E A K  ENTRY C 3 V E Q :  ?AFEM'NT 
LEAK TYPE: L I N E  L E f i K ( S )  
LEAK ? A T E :  1 6 1 1 3 0  GALLONS OF I N F I L  YEARLY 
PROBA3LE CAUSE OF L I i J E  L E A K ( S ) :  CSAC4ED ? I P 5  
P I P E  LENGTH: 2 3 9  F E E T  P I P E  DIPMETER:  1 2  I N C H E S  
P I P E  I E P T H :  5 F E E T  P I P E  Y A T E R I 4 L :  CLIY 
R f H 4 d I L I T A T I f 3 N  CCIST: % 3 5 7 0  ?! I N F I L  REMOVED: 4 "  
METH03 O F  R E H A B I L I T A T I O N :  A I R  TEST AN0 CHEMICALLY GROUT k ' A I n '  L I N E  

L E ~ K  VUMCKR:  2 eooy :  1 P A G E :  is 

P R I O R I T Y  NUMBER : 0.34 TRArdSPOQTATION AND Tr iFAT[" fh !T CO.?T: 9 
M I N I - S Y S T E M :  1 UPSTRE4Y MANHOLE: 3 8  DOiJNSTEEAP MANHOLE: 
LEAK NUMBEQ: 3 BOOK: 1 PAGE: 15 
LEAK Z N T S Y : ' M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY C O V E " :  E PSEMFNT 
LEAK TYPE: L I N E  L F 4 K ( S )  
L E A K  3 A T E :  . 6 2 7 3 0  GALLONS OF I r J F I L  YE9RLY 
PROBAaLE CAUSE OF L I N E  L E A K t S ) :  CRACKED P I P E  
P I P E  LENGTH: 2 3 8  F E E T  P I P E  D I A Y E T E R :  1 2  I N C H F S  
P I P E  3 E P T H :  5 F E E T  P I P E  M A T E R I 4 L :  C L A Y  
R E H A B I L I T A T I O Y  COST: $ 1 8 0 0  X I N F I L  R f P ( O V E 3 :  5,: 
METHOD OF R E H A B I L I T A T I O N :  P O I N T  R E P A I R  OF M A I N  LLlVE (UP T O  ? q  L F  

REPLACEMENT) 

P R I O R I T Y  NUMRER: 0.30 T R A Q 5 P O Q T A T I O N  AND TRfATKENT C O S T :  Q 

M I N I  -S Y S TE M: 1 UPSTRE4M MANHOLE: 4 1  DOUNSTREAM M A V ' H 0 L C :  
LEAK VLJM9E9: 3 B O O K :  1 PAGC: 11 
LEAK TNTRY: M U N I C I P A L  M A I N  L I N E  LEAK ENTRY C O V E P :  EArCMEhrT 

L E A K  RATE: 1 2 3 0 0 0  GALLONS OF I N F I L  YEARLY 
PROBA9LE CAU5E OF LIWE L E A K t S ) :  CR4CKE9 P I P E  

P I P E  3EPTH:  1 0  F E E T  P I P E  MATER14L:  COPJCRFTE 
R E H A B I L I T A T I O N  COST: d 3 9 0 0  7 I N F I L  REMOVED: 5C 
METHO3 OF R E H A B I L I T A T I O N :  P O I Y T  P E P A I R  OF M A I Y  L I V E  ( U s  T O  2 5  L F  

LEAK r y p c  LIM L E A K W  

P I P E  LENGTH: 2 9 0  F E E T  PIPE DIAYFTES: 3 n  INC~IFQ 

REPLACEMENT 
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1115 

LOCYUOOD GREENE ENGINEERS I N C e  t!YNNE f iSS9CIATFS I V C  
OAKRI3GEw TNe P R S 5 1 1  YURFPEEY2n?3.  TN 

FMPC FERNALOv O H I Q  
JOB NUMBER 'dY'J756 

M I N I - S Y S T~E ?il 1 SUMM.4RY ? Y  PRIORTTY P L G E  ~4 

.-,.- PR lQ!?I?Y F?L!F?BE!? t ! l = 3 ! ?  TR4!!SPO?TAT!8!!  &?!E T?rA:!<C:;T c<; : ,7 :  n l C U P (  

M I  N 1-5  Y S TE Y : 1 UPSTREAY MANHOLE: 4 1  DO;J.NSTREPM MAI:IHOLF: 35 
LEAK VUMSER: 2 P30K:  1 PAGE: 11 
LEAK EVTRY: Y U N I C I P A L  M A I N  L I V E  LEAK ENTQY C 3 V E R :  ECISFf?E"T 
LEAK TYPE: L I N E  L E A K ( S 1  
LEAK I A T E :  1 2 3 0 0 0  GALLONS OF I N F I L  YEARLY 
PROBA3LE C4USE OF L I N E  L E A K ( S ) :  CRACKED P I P E  
PIPE L E N G T H :  290 FE'ET P I P E  D I A Y E T E S :  3rl! I N S H E S  
P I P E  3EPTH:  1 0  FEET P I P E  M A T E P I 4 L :  COVCRFTF: 
R E H A B I L I T A T I O N  C O S T :  $ 3 9 0 0  X I N F I L  REMOVED: 5 ?  
METHOD OF R E H A B I L I T A T I O N :  P O I N T  REPAIR !IF M A I N  LTUE ( U P  Tr) ? 5  L F  

REPLACEMENT) 

P R I O R I T Y  NUMEER: 0 . 2 3  TRANSPOPTATION CNl! TREATYENT C O ' j T :  0 2 1 7 4  
M I PJ I -3 Y '3 T E M : 1 UPSTREAY MANHOLE: 4 1  DOWVSTREPY VANHOLF: 5 5  
LEAK NUMBER: 1 BOOK: 1 PAGE: I 1  
LEAK CNTRY: M U N I C I P A L  M A I N  L I V E  LEAK ENTRY C O V E R :  E&SEvFh 'T  
LEAK TYPE: C I N E  L E A K ( S )  
LEAK 3ATE:  2 7 5 7 5 0  GALLONS OF I N F I L  YE4RLY 
PROBA3LE CAUSE OF L I N E  L E h K ( S ) :  CRhCKEI! O I P E  
P I P E  LENGTH: 27C FEET P I P E  DIAMETEQ: 3') IYCHES 
P I P E  3EPTY:  1 0  FEET P I P E  Y A T E R I 4 L :  CONCRETE 
R E H 4 B I L I T A T I O N  COST: % 3280  Y I Y F I L  S E Y O V E Q :  4; 
METHO3 OF ? E t I 4 B I L I T A T I O N :  A I R  TEST AN0 CHEMICALLY GROUT M A T I ' !  L I N E  

P R I O R I T Y  N'JMRER: 0.17 TRANSPORTATION 4 N D  TRE4TVEIJT C O S T :  3 1 3  
M I N I - S  YSTEY: 1 UPSTREAM MAYHOLE: 3 5  DOUYSTStAf l  MBNHCILF: 4 0  
LEAK VUMBES: 1 BOOK: 1 PAGE: 15 S M O K E  CLASS: 1 SMor)KE I ' J T E V S I T Y :  H 
LEAK TVTRY: M U N I C I P A L  M A I N  L I N E  LEAK ENTPY C r ) V E P :  E P S E Y C t ' T  
LEAK TYPE: LEAK F R O M  HOLE O R  CRACK T g  L I r J E  
LEAK I A T E :  -32421  GALLONS OF I N F L O  YE4RLY 
PROYASLE C4USE O.F HOLE OR CRACK: OFFSET OR MISALIGFIED J L l I N T ( S )  
P I P E  LENGTH: 2 3 8  FEET P I P E  DIA+IETER: 1 2  INCHES 
P I P E  3EPTH: 5 F E E T  P I P E  MATERIAL :  C L A Y  

METHO3 OF R E H A B I L I T A T I O N :  P O I N T  SEPAIR OF M 4 I N  L I N E  (UP T O  p q  L F  
R E H A B I L I T A T I O Y  COST: S 1900 Y IYFLO R E M O V E D :  5 r  

REPLACEMENT) 

P R I O R I T Y  NUMSER: 0.11  TRAfJSPOSTATION i\ND TREAT'IEYT COYT: 4 4p.3 
M I N I - S  YSTEY: 1 UPSTREAM M4rJHOLF: CR53  3P!JNSTSEAV rA4FJPPLF: TEE 
LEAK VUMSER: 1 POOH: 1 P 4 S E :  1 0  
LEAK ENTRY: M U N I C I P 4 L  M A I N  L I N E  LEAK ENTRY C9VEP: EbSEvFh'T 
LEAK TYPE: I N F I L  U E I R  YEASUREMEYT 
LEAK 3ATE:  6 1 5 0 0  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 275  FEET P I P E  DIAMETER:  1 0  INCHES 
P I P E  3EPTH: 4 FEET P I P E  MATEQIAL :  CL4Y 
R E H A R I L I T A T I O N  COST: '% 4125  X I N F I L  REMOVED: 4r! 
METHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST b GROUT L I N E  SEGMFNT 
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LOCKUOOD GREENE ENGINEERS INCm VYPdNE PSSOCIPTES I Y C  
OAKRI3GEq TNm D R S T 1 1  MURF"KFC'PSOs 1% 

FMPC FESN4LDe O H I O  
J O O  NUHRER WY '4756 

M IN I -SY S TE 1 SUMMARY f,Y P R I O R I T Y  C A G ' I  7 

P R I O R I T Y  NLJJMSER: O m 0 8  TRAp4SPORT4TIO;i 4 N @  TRE4T''F:JT C' I )CT:  Q 1 9 7  
M I N I - S Y S T E Y :  1 UDSTREAM M4NHOLE: C @  1 DO'dP!STPEAH !lANHOLE: C D 2  
LEAK VUMqE3: 1 R 3 0 Y :  1 PASE: 5 
LEAK E Y T R Y :  M U N I C I P 4 L  M A I N  L I N E  LEAK ENTRY C;)VEP: P h V F r . I F 9 1 T  
LEAY TYPE: L I N E  L E A K ( S )  
LEAK I A T E :  2 5 0 9 2  G4LLONS OF I N F I L  YE49LY 
PROBA3LE CAUSE OF L I N E  L E A K ( S 1 :  O E F E C T I V F  J O I N T t S )  

P IP !?  3EPTY:  4 FEET P I P E  Y A T E Q I 4 L :  C L A Y  
S E H 4 B I L I T A T I ' J N  COST: S 2 3 4 0  X I Y F I L  REMOVED: 4 0  
METHO3 OF R E H A B I L I T A T I O Y :  A I S  TEST A N D  CHEMICALLY GROUT M A I P J  L I N E  

P I P E  LENGTH: 1 5 6  FEET DIPE OIAFTE?: 1 2  I r i r H C s  

P R I O R I T Y  N!JMBER: O m 0 5  TRAYSPORTIT ION 4NT) TREATYFI IT C O S T :  f 149 
M I N I  -S Y STE Y : 1 UPSTREAH MPNYOLF: CR50  DOJNSTREAM MANHOLE: ?JR 
LEAK MJMBE?:  1 B Q O K :  1 PAGE: 17 
LEAK Z Y T R Y :  M U N I C I P A L  M A I N  L I N E  LEAK ENTSY COVER: CASEMrhT 
LEAK TYPE: I Y F I L  4 E I R  MEASUREMENT 
LEAK ?ATE:  1 8 9 4 2  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 4 3  FEET P I P E  OIAYETEQ:  1 0  INCHES 
P I P E  DEPTH: 5 FEET P I P E  MATERIAL :  C L A Y  

METHOD OF R E H A B I L I T A T I O N :  C L E A N q T V 9 A I R  TEST 5 GR3UT L I N E  SEG'JEVT 
R E H 4 6 I L I T A T I O N  COST: $ 2 1 4 5  Y INFIL R E M O V E D :  4rr 

P R I O R I T Y  'JUMQCR: Om06 TRA'J'jPORTATION 440 TREATVfNT C Q S T :  Q 4 (> 
M I  N I -S Y S TE Frl : 1 UPSTREAH MANHOLE: C B 8 4  OOUNSTREAM MANHnLE: TEE 
LEAK V U M S E R :  1 R O O K :  1 PAGE: 15 
LEAK ZNTRY: M U N I C I P A L  M A I N  L I N E  LEAK EVTQY r ; )VEP:  EASE'4EYT 
LEAK TYPE: I N F I L  U E I R  YEASUSEMENT 
LEAK 7ATE:  5904 GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 45 FEET P I P E  OI4NETER:  1 3  INCHES 
P I P E  3EPTH:  5 F F E T  O I P E  H 9 T E R I 4 L :  C L A Y  
R E H A B I L I T A T I O N  COST: $ 6 7 5  X I N F I L  REYnVED: 4 0  
HETHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST & GR~JUT L I N F  SFGvFNT 

PR I O R I  T Y  NdMBER : 0.05 TRAVSPORTATION PND TREATMENT C n 5 T :  T 5 2 7  
M I  N 1-5 Y S TEf l  : 1 UPSTREAH MbYHOLF: C B 5 4  DOYrYSTPEAi4 YA'JHOLF:: 3 5  
LEAK NUMBER: 1 B O O K :  1 PAGE: 9 
LEAK ENTRY: M U N I C I P A L  M4IN L I N E  LFAK ENTRY COVER: EE:SF.:)4FVT 
LEAK TYPE: I N F I L  U E I R  HEASUREYENT 
LEAK 3BTE:  57158 GALLONS OF I N F I L  YFARLY 
P I P E  LEVGTH: 3 0 0  FEET P I P E  O I B C I E T E S :  5 2  INCHES 
P I P E  DEPTH: 1 3  FEET P I P E  M A T E R I 4 L :  CONCRETE 
R E H 4 B I L I T A T ' I O N  COST: S 9 6 0 0  tc I N F I L  RE'40VE9: 4 5  
METHOD OF 8 E H A B I L I T A T I O N :  C L E A N e T V q A I R  TEST 8 GROUT L I N E  SEGVFNT 
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LOCKU3OD GSEENE ENGINEERS INC.  MYNNT ASSOCI A T F S  I V C  
OAKRIDGE I TN. P R S 5 1 1  [4USfQEES"nRQ, T N  

F Y P C  F E ~ N A L D Q  QHII) 
JOB NUMBER U Y V 7 5 6  

M I N I  -SYSTEM 2 SUMMARY FIY P R I O S I T Y  r I G E  1 

--. PR I O R I  T Y  NUYRER : 19.78 T R A N S P O R T A T ! Q N  $?!E T R E A T V E N T  C O S T :  ? : ( 1 7  
MINI -SYSTEM:  2 UPSTREAM MANHOLE: 2 4  DOUNSTPEAW M4NHOLE: 2 5  
LEAK NUHRER: 1 B O O K :  1 PAGE: 123 
LEAK EVTRY: Y U q I C I P A L  M A I N  L I N E  LEAK EVTRY CqVEF:  E A S E Y E V T  
LEAK TYPF:  I N F I L  U E I R  MEASUREMENT 
LEAK 3 4 T E :  9 9 2 5 6 0  GALLONS OF I V F I L  YEARLY 
P I P E  LEYGTH: 2 5  FEET P I P E  DIAMETER:  1 2  INCHES 
P I P E  3 E P T H :  8 FEET P I P E  MATERIAL :  C L A Y  
R E H A B I L I T A T I O Y  COST: '% 3 9 0  t: I h ! F I L  REYOVE3: 4 3  
METHOO OF 9 E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT M A I N  L I N E  

P R I O R I T Y  NUYeER: 9.16 TRANSPORTATION AND TRE4TVTNT C9ST:  a3139 
M I  N I -S  Y S TE M : 2 UPSTREAM MAYHOLE: 6 6  3r)UNSTHEAM !lANHC)LE: 2 2  
LEAK \UMBER: 1 9 O O K :  1 PAGE: 7 4  
LEAK EVTRY: MUPJICIPAL M A I N  L I N E  LEAK ENTSY CCVEP: E A S E M F r ' T  
LEAK TYPE: I N F I L  WEIS MEASUREMEYT 
LEAK 3ATE:  l - 0 6 R 0 0 0  GALLONS OF I N F I L  YE4RLY 
P I P E  LENGTH: 6 1  FFET P I P E  0 1 4 Y E T E 9 :  1 2  INCHES 
P I P E  DEPTI1: 1 0  FEET P I P E  M A T E R I 4 L :  C L A Y  
R E H A B I L I T A T I O N  COST: a 915 $: I N F I L  REMOVED: 4 2  
METHO3 OF R E H A B I L I T A T I O N :  C L E A N I T V I A I R  TFST P GR9UT L I N E  CCGYEYT 

P R I O R I T Y  N'JYSER: 6 . 3 0  TRANSPORTATION AND TRfAT:*lEnJT C 9 Y T :  e 1346a 
M I  N I - S  YSTE Y : 2 UPSTRE4M MANHOLE: C B R h  DOUNSTREAM YANHOLE: 2 1  
LEAK VUMBER: 1 BOOK: 1 PAGE: 92 
LEAK ENTRY: Y U N I C I P A L  M A I N  L I N E  LEAK ENTRY CQVER: EASERIENT 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK ;IATE: 1 m G A L L O l V S  OF I N F I L  YE9RLY 
P I P E  LENGTH: 6 1  FEET P I P E  D IAYETER:  3 6  INCHES 
P I P E  DEPTH: 1 2  FEET P I P E  MATERIAL :  CONCRETE 
R E H A B I L I T A T I O N  COST: $ 1 9 5 2  X I N F I L  REMOVED: 417 
METHO3 OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT M A I N  L I N E  

P R I O R I T Y  NUMOER: 6 .89  TRANSP'JST4TION ah3 TREAT" rNT COST: 5 7 5 3 3  
M I  N I -S Y STEM : 3 UPSTREAM MANHOLE: 8 3  DOUNSTREGM YANHOLF: C P 9 6  
LEAK VLJMRE3: I t3OOK: 1 PAGE: 93 
LEAK ENTRY: Y U t J I C I P A L  M A I Y  L I N E  LEAK ENTRY COVEil: EASEf fENT 
LEAK TYPE: I N F I L  V E I P  ME4SURFMEMT 
LEAK 3 4 T F :  4776588  GALLONS O F  I N F I L  YFARLY 
P I P E  LENGTH: 1 7 0  FEET P I P E  DIAMETES:  3 6  I N r H E S  
P I P E  DEPTH: 1 3  FEET P I P E  MATERIAL :  CONCRFTF 
REHABILITATION C O S T :  s 5440 Y I N F I L  REMOVED: 4 0  
METHOD OF R E H A B I L I T A T I O N :  A I R  TEST AN0 CHEMICALLY SROUT M41N L I N E  
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7 7 .  - P R I O R I T Y  ?IUYf?ER: 19.71J TRAkSPnR?AT!Q! ! !  A?!!! T P , ~ A T V = ~ T  ~ 0 5 : :  : 1 1 1 1  

M I  N I - S  YSTEM: 2 UPSTREAM NRNI4OLE: 2 '+ OI.3 il i\l S T P E 4 HI '4 A !.! ',.in L 2 5  
LEAK NUYQER: 1 P O O K :  1 PAGE: 1 2 3  
LE4K EYTRY: YU; \ I IC IPAL  M A I N  L I N E  L E 4 K  EYTQ.Y C q V E P :  F T A S E Y E L ' T  

LEAK TYPF: I N F I L  WEIS M E A S U R E Y E N T  
LEAK 3 4 T T :  953560 GALLONS OF I Y F I L  YEARLY 
P I P E  LEVGTi i :  2 6  FEET P I P E  C)IA!.IETEP: I 2  IrJCtIES 
P I P E  3EoTH:  B FEET P I P E  M A T E S I A L :  C L A Y  
S E H A B I L I T A T I O Y  C O S T :  B 3 9 0  Z I 5 IF IL  q E Y Q V E 3 :  4 2  
HETHO9 OF 9 E H A B I L I T A T I O N :  A I R  TEST 4Ng CHEVICALLY GROUT Flb.IFl L I N E  

P R I O R I T Y  NUYYER:  0 . 1 6  TRAYSPORTATI3N INO TREdT'tFrVT C175T: T 81.89 
V I  N I  - S  YS TEM: 2 UPSTREAM M4'UHOLE: 5 6  Dr)Ui\VST%f.AM YANtiOLE: 2 2  
LEAK VUMBER: 1 SOOK: 1 P4GE:  7 4  
LEAK C r Y T R Y :  MU'FJICIPAL W A I N  L I N E  LEAK ENTDY C C V E t :  E b S F . Y r ' ' T  
LEAK TYPE: I f d F I L  WEIR MEASUREMENT 
LEAK 3ATE:  1 0 6 8 0 0 0  GALLONS OF I N F T L  YE4RLY 
P I P E  LENGTH: 6 1  FFET P I P E  0 1 4 Y E T E ? :  1 2  INCHES 
P I P E  DEPTI i :  1 0  FEET P I P E  MATERIPL :  C L A Y  
R E H 4 B I L I T A T I O Y  COST: 5 315 % I N F I L  REi4OVED: 4':: 
METHO3 OF R E H A B I L I T A T I O N :  CLEANITVIAIR TFST ? C9?UT L I N E  STG$!FrdT 

P R I O R I  T Y  VUYSFR: 6 . 3 0  TRANSPOSTIT ION AY!7 TRFAT:JEnIT C Q ? T :  2 134Sa 
M I N I - 3  YSTE Y :  E! UPSTREhM MANHOLF: C B S h  913VNST9EAM '.l4NHOLE: 2 1  
LEAK \UMBER: 1 BOOK: 1 PAGE: 9 2  
LEAK ENTpY:  V U N I C I P A L  M A I Y  L I N E  LEAK ENTRY CQVEW: E i l S E " E Y T  
LFAK TYPE: I N F I L  Y E I R  MEASUREMEVT 
LEAK 3ATE:  1714852 G A L L O V S  OF T w I L  Y E ~ R L Y  
P I P E  LENGTH: 6 1  FEET P I P E  DIA'4ETE9:  3 5  I Y C H F S  
P I P E  3EPTY:  12 FEET P I P E  MATER14L:  CONCRETE 
R E H A B I L I T A T I O N  C O S T :  $ 1952 t I N F I L  REYOVED: 4!1 
METHO3 OF R E H A B I L I T A T I O N :  b I 9  TEST AND CHEMICALLY GROUT IdAIN L I K E  

P R I O R I T Y  NUMBER: 6 . 8 9  TRANSP'3DT4TIQY A43 TREAT""\IT C O T T :  * 3 7 5 3 s  
M I N I - S Y S T E Y :  3 UPSTREAH MAVHOLE: 8 7  DOIJNSTi7ELM '4AVHQLF: CP96 
LEAK VUHREJ:  1 t300K: 1 PAGE: 93 
LEAK E Y T R Y :  YUf iJ ICIPAL M A I Y  L I N E  L E 4 K  ENTRY COVEd: E A S F V E Y T  
LEAK TYPE: I N F I L  U E I P  MEASURFMENT 
LEAK 3 A T f :  4778588 G A L L O N S  OF I Y F I L  YEARLY 
P I P E  LEVGTH: 1 7 0  FEET P I P E  DIAMETEQ: 3 6  I N r H E S  
P I P E  DEPTH: 1 3  FEET P I P E  MATERIAL :  CQNCRFTF 

YETHOO OF R E H A B I L I T A T I O N :  A I R  TEST A V O  CHEMICALLY ;ROUT M 4 I F !  L I N E  
R E H A B I L I T A T I O N  COST: t 5 4 4 0  x I N F I L  SfYOVED:  4 0  
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LOCKY30D GRESNE ENGINEERS INC. ! . ! v r ~ t q ~ -  A S C P C I  r . r E 7  I V C  
O A K R I I G E ,  TN. PRSr l .  1 'ZUPF3.T.F S ? ? R O  9 TPJ 

F 3 P C  FERNALP, QHIO 
J O B  NUMBER 'dY'.!756 

M I N I - S Y S T E 'I 2 cU!IM4RY PY P R I O R I T Y  r 4 C '  " 

P R I O R I  T Y  N'JMC?t)ER 5 . 4 3  T5!A'.ISP'JqTATION &NO T 9 € 4 T r < 5 N T  CO;T: ' TL35  
M I N I - S Y S T E Y :  2 UPSTREAM. MAVHOLE: C B 1 7  DOIJNSTGiCA'4 MAb!HDLF ! 1s 
LEAK \I:JMRE?: 2 B[ IOK:  1 PAGE: 4 1  

LEAK TYPE: I ! d F I L  V E I R  MEASUREYENT 
LEAK 2 A T F :  462800 GALLONS O F  I N F I L  YEARLY 
P I P E  LENGTH: 4 5  F E E T  P I P E  D I A Y E T E S :  1 i l  I N C H E S  
P I P E  I E P T H :  8 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O f ' I  COST: J 6 4 5  Y I I I F I L  RE%l:2VEg! 4: 
METHOD OF R E H A B I L I T A T I O N :  C L E A N e T V q A I R  TEST 8 GROUT L I N F  SEGPFNT 

LEAK ZNTRY: Y U N I C I P A L  M A I N  L I N E  L E A K  EUTRY CCIVEi.': FBSE'JC:!ltT 

P R I O R I T Y  N!JMHER: 5 . 5 2  T R A N S P O S T 4 T I O V  AN3 TREATVTbJT C C Y T :  T. 3 5 6 5  
M I N I - S  YSTEY: 2 UPSTREAM MAYHOLE: C R 3 ?  DOUNSTREAM qANt-!nLE! 2 .I 
L E A K  VJMBEA: 1 e30K: 1 PAGC: 1 1 7  
LEAK L'dTRY: Y U N I C I P A L  M 4 l N  L I V E  L E A K  EVTRY S3VEP: ELSE''7riT 
LEAK TYPE: I Y F I L  d E I R  MEASUREMENT 
LFAK ? A T E :  4 5 3 9 0 0  GALLONS O C  I W F I L  Y F T A S L Y  
P I P E  ,F,PlrJTq: 4 3  F E E T  P I P E  D I 4 Y E T E H :  1') 1 iC: ; lES  
P I P E  I E P T H :  8 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A O I L I T A T I i l N  COST: S 6 4 5  ts I P . ! F I L  REYOVE!J! 4 "  
METHOD OF R E H A B I L I T A T I O N :  CLEAN,TV,AIR TEST 8 GRnUT L I N E  SEG'PFUT 

DR I 0 9 1  TY YIJMPFR: 5.52 T R 4 N S P O S T A T I O N  4ND TREAT'hFNT C f ' C T :  1439.1 
MI N I - 3  Y STEY : 2 UPSTRE4M MANHOLE: S L A T  DOWNST:4€4M MAYWOLF: 2 7  
LEAK V U Y 9 E S :  1 9 O O K :  1 PAGE: 1 1 6  
L E A K  T V T P Y :  MIPJICIPAL MAIN L I r i E  L E A K  EYTHY r r l V E H :  Ed$EYTr 'T  
LEAK TYPE: I N F I L  IJEIR MEASUREr4ENT 
LEAK 3ATCI: 1 7 9 4 2 4 0  GALLONS Oc I?JFIL  YC49LY 

P I P F  I E P T H :  9 F E E T  P I P E  Y A T E R I 4 L :  C L A Y  
R E H A O I L I T A T I O N  COST: $ 7 5 5 0  Y I Y F I L  R E Y ' 3 V E D :  41' 
VETHOO 3F R E t I A B I L I T A T I O H :  C L E A Y v T V e A I S  TFST 8 GRQUT L I V E  SFC'dF'IT 

P I P E  L E N q T H :  1 7 0  FEET P I D E  D I A M F T E S :  I N C H ' ?  

PR 1091 TY NUNPER Z 5.52, T R A U C P O ~ T 4 T I O N  & Y 3  TREATPFNT COST: * 2 4 7 4 2  
M I  N I - S  Y '3TE M:  2 UPSTREAM M P N H O L F :  2 8  DO'dNSTRcAM MANHT)LF: 2s 
LEAK VUMBER: 1 B O O N :  1 P4GF:  111 
LEAK Z Y T i l Y :  M U N I C I P A L  M A I N  L I f J E  L E A K  EYTRY C O V E R :  EPSFMrNT 
LEAK TYPE: I N F I L  UEI9 MEASURFYEYT 
L E A K  2 A T E :  3 0 6 0 A 8 8  GALLONS OF I N F I L  YEARLY 
P I P C  LENGTH: 2 9 0  F E E T  D I D E  D l 4 ' f E T F ? :  1 Q  I I Y r H I I ?  
P I P E  I E P T H :  8 F E E T  P I P E  M A T E S I 4 L :  C L 4 Y  
R E H A S I L I T A T I 3 N  COST: $ 4 3 5 3  X I ' I F I L  REMOVE9: 4 :  
YETHO) OF S E P A B I L I T A T I O N :  A I R  TEST A Y D  C H E Y I C A L L Y  GROlJT 'IPIFJ L I N F :  
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1115 

P R I O R I T Y  NUMEIER: 5.52 TR4NSP'lHTATION a N D  TREATVEWT C O Y T :  f 3 5 6 5  
M I  NI-3 Y S T E M  : 2 UPSTREAH M4NHr)LE: C 9 3 4  i l 3 U N S T o E A N  Y4FIHnI-F: ? ?  
LE4Y V U E 9 E R :  1 P O O K :  1 PAGE: 109 
LFAK TVTRY: V U N I C I P A L  M A I N  L I V E  LEAK EYTRY C O V E S :  F . A S E w F F ! T  
LFAK TYPE: I f d F I L  U E I R  MEPSURE4EYT 
LEAK 3ATE:  4 5 3 9 0 0  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 4 3  F E E T  PIPI! D I 4 M E T E 9 :  1 9  I ? i C H t ?  
P I P E  3EPTY:  7 FEET P I P E  M A T F Q I A L :  C L A Y  

METHO3 OF R E Y A B I L I T A T I O N :  C L E A N v T V v A I R  TFST L :',HOUT L I N E  SF:G'a'rNT 
H E H A @ I L I T A T I 9 Y  COST: $ 6 4 5  'c Ip - !F IL  R E M O V E D :  4 ?  

PR I O H I  T Y  NUR3fR :  5.52 TRArJSPOSTATION AYr)  TQE4r 'e t fJT  CCJ,CT: C 3 5 6 5  

LEAK U'JMBF?: 1 F330K: 1 P 4 G E :  1 0 6  
LEAK C V T R Y :  M U N I C I P A L  M A I N  L I N E  LEAY ENTRY C q V E " :  EASC'-?EPiT 
LEAK TYPE: I N F I L  LJEIR MEASURFYFNT 
LEAK ? A T E :  4 5 3 9 0 0  GALLONS OF I l u F i L  YEASLY 
P I P E  LENGTY: 43 FEET P I P E  DI4METEP:  1 7  I N C Y E S  
P I P F  I E P T Y :  9 FEET P I P E  Y A T E S I A L :  C L A Y  
R E H A B I L I T A T I ' J V  COTT: B 645 % I Y F I L  REMOVEn!  4 ?  
METHO3 OF R E H A B I L I T A T I O N :  CLEANvTV,AIQ TFST R GR:UT LIh!t: S F f " r k I T  

M 14 1-3 YSTE Y : 2 U P S T R E M  M A N H O L E :  C B T ~  n~wrJsTwm Y A W W O L F :  T E E  

PS I O R I  T Y  NUM9ER: 5.34 TR4NSPORT4TION A q I Y  TRE4T'AFPlT CrjCT: * 7 2 9 2  
M I N I  -S Y STEY : 2 UPSTREAM MANHOLE: C B 9 2  D9UJNSTREAM VANHOLE: 5 5  
L E 4 K  VUMRES: 1 R O O K :  1 PAGE: 58 
LEAK TNTRY: M U N I C I P A L  M A I U  L I N E  LEAK ENTQY C 7 V E I :  EFSEPnCF!T 
L f A K  TYPF:  I N F I L  WEI'R MEASUREMENT 
LEAK ? A T E :  9 2 8 4 4 8  G4LLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 9 1  FEET P I P E  DIAMETER:  lr) INCHES 
P I P E  3EPTH: 4 FEET P I P E  M A T E R I 4 L :  C L A Y  
R E H A R I L I T A T I O N  COST: b 1365 X I N F I L  SEYOVED: 4 7  
METH03 OF R E H A B I L I T A T I O N :  C L E A N ~ T V I A I R  TEST 8 GROUT L I N E  SEGMdCYT 

P R I O R I  T Y  MUMRER: 4 . 8 2  TRANSPORT4TION AND TQEATVENT C3ST: * 3 0 2 3 0  
M I  N I - S  Y S TEH : 2 UPSTREAM MANHOLE: 2 1  DOUNSTREAH MA'Jli9LE: C B 8 5  
LEAK NUMBEQ: 1 BOOK: 1 PAGE: Y ?  
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  LEAK ENTRY C n V E S :  E6SEMFf'!T 
LEAK TYPE: I N F I L  V E I R  MEASUREMENT 
LEAK ?ATE:  2575660 GALLON3 OF I N F I L  Y f 4 R L Y  
P I P E  LENGTH: 1 3 1  FEET P I P E  DI4 i4ETER: 5 4  IN r l 'ES  
P I P E  3EPTH:  1 2  FEET P I P E  MATERiAL :  CONCRETE 
R E H A B I L I T A T I O N  COST: S 4 1 9 2  X I N F I L  S E Y O V E D :  4 P  
HETHO3 OF R E H A B I L I T A T I O N :  A I R  TEST AND C H E q I C A L L Y  GROUT MAIN L I N E  
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P R I O R I T Y  NUMRER: 5.52 TRPNSPOHTATION JND TAEAT'+fP:JT C @ c , T :  7. ' 5 6 5  
r! I N 1-3 Y STEY : 2 UPSTREAi'II M4NHr)LE: C 8 3 4  03UNSTJEAbl  YAUHnLF:  2 7  
LEAK VUM9ES: 1 P O O K :  I P4GE: 109 
L F A K  CVTRY: X U N I C I P A L  M A I N  L I Y E  L E A K  ENTRY C O V E S :  FF*SE'FF'? 
LEAK T YPE: I Y F I L  WEIR MEISVRE?4EYT 
LEAK 3 A T E :  4 5 3 9 0 0  GALLONS OF I N F T L  YEAPLY 
P I P E  LENGTH: 43 F E E T  P I P E  DIAMETEO:  1 2  I?:THEC. 
P I P E  3 E P T Y :  7 F'EET P I P E  M A T E - Q I A L :  CLPY 
R E H A R I L I T A T I q h Y  COST: d 6 4 5  7 I V F I L  REYOVET): 4" 
METH03 OF R E Y A B I L I T A T I O N :  C L E A N q T V q A I R  TEST f'. 3HI)UT L I Y E  SF:G'*:rNT 

PR I O H I  T Y  UUV3ER : 5.52 TRANSPOSTATION A I J i 3  T s E 4 T ' t E r j T  C i I S T :  C 3 5 6 5  
M I q I - S Y S T E Y :  2 UPSTREAM MANHOLE: C B 3 5  n O W F d S T Q E b M  Y A Y Y O L r :  TEE 
LEAK N'JMBE3: 1 R O O K :  1 P 4 G E :  1 0 6  
LEAK T V T R Y :  M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY C O V E "  EASFYEFjT  
LEAK TYPE: I N F I L  U E I R  ME4SURKYFNT 
L E A K  ? A T E :  4 5 3 9 0 0  GALLONS OF I V F I L  Y E I S L Y  
P I P E  LENGTH: 4 3  F E E T  , P I P E  DI4METEW: 11 I i J C r E S  
P I P F  3EPTH:  9 F E E T  P I P E  M A T C R I A L :  C L 4 Y  
R E H A O I L I T A T I O Y  COST: B 645 % I r U F I L  R E Y O V E n !  4:' 
METHOI) OF R E H A B I L I T A T I O N :  C L E A N q T V t A I R  TFST P, GR._UT LI!\ii i SFS"''"1T 

P R I O R I T Y  N'JNSER: 5 . 3 4  TR4NSPORT4TIOr4 AVIY  TREAT"FPIT C O C T :  t 7 7 9 2  
M I N I - S  Y S T E Y :  2 UPSTREAM MANHOLE: C892 OOlJNSTREAM MANHOLE: 4 5  
L E A K  V U M R E R :  1 R O O K :  1 PPGF: 58 
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  L E A K  ENTQY C 3 V E 9 :  E f i $ E P t h ! T  
LEAK TYP?:  I N F I L  d E I R  MEASUREMENT 
LEAK ? A T E :  9 2 8 4 4 8  G4LLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 9 1  FEET P I P E  DIAMETER:  1 0  INCHES 
P I P E  3 E P T Y :  4 F E E T  P I P E  M A T E R I 4 L :  C L A Y  
R E H A R I L I T A T I O N  COST: t 1365 t I r J F I L  S E Y D V E n :  4? 
METHO3 OF R E Y A B I L I T A T I O N :  C L E A N t T V t A I R  TEST 8 GRq'JT L I N E  5 E G " f Y T  

PR I O R l  T Y  NUYRER : 4.82 T R A U S P U R T 4 T I O N  AND TSEATVFNT C 3 7 T :  ' 3 C 2 3 0  
M I  N I - S  YSTEM: 2 UPSTREAM MANHOLE: 2 1  DOWNSTREAM MAYlir)LE: Cot15 
L E 4 K  YUMREQ: 1 BOOK: 1 PAGE: Y ?  
LEAK ZNTRY: M U N I C I P 4 L  M A I N  L I N E  L E A K  ENTRY C, r?VE3:  FIS€wCP!T 
LEAK TYPE: I N F I L  V E I R  ME4SUREMENT 
LEAK ? A T E :  2575660  GALLONS OF I Y F I L  YF4RLY 
P I P E  LENGTH: 1 3 1  FEET P I P F  D I 4 l l E T E R :  5 4  1 N r " E S  
P I P E  3EPTH:  12  F E E T  P I P E  H A T E R I A L :  CONCRfTE 
R E H A B I L I T A T I O N  C O S T :  S 4 1 9 %  Y, I N F I L  9F:YT)VED: 4 0  
METHO3 OF Q E H A B I L I T A T I O N :  A I S  TEST AND C H E Y I C A L L Y  GROUT M A I N  L I Y E  



PR I O R I  T Y  NUMSER: 4 - 3 2  TRAYSPOSTLTION ?tND TRC4T'AFNT C O S T :  Q "3520 
fi N -s y- s E M 

LEAK N V I Y S E R :  1 ? Q O K :  1 P4GE: 7 2  
LEAK ENTRY: % U N I C I P A L  M A J V  L I N F  LE.4K E I T H Y  C q V E ? :  EASF: ldA' . !T  
LEAK TYPE:  I N F I L  U E I R  MEASUREMENT 
L E b K  i A T E :  3 0 0 8 2 0 0  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 5 3  FEET P I P E  D I  4METER: 5 4  IPJJtHES 
P I P E  3EPTH: 1 3  F F E T  P I P E  Y A T E S I A L :  CDNCPCTE 
R E H A B I L I T 4 T I O 3  C O S T :  S 4896 Y I ' U F I L  QEYOVED! 4 ?  
METHO3 OF 3 E H A B I L I T A T I O N :  CLEANITVIAIR TEST S GRI)!JT L I n J E  SE5 ' 'FNT 

2 U P S T R E A N  NANHOLE': 2 3  03iJ!JSTPEAY '*!ANtl7LE t C ? ? 7  

PR I O S I  T Y  MJJML3ER : a 0 8 2  TRA;JSPORTATION C Y D  T S E A T ' l E Y T  CPYT: 37349 
M I N I - S  Y STEM : 2 UPSTRE4Y MANHOLE: 2 3  DOLJNSTREAM M A N H O L E :  3 4  
LEAK N J Y B E 3 :  1 Y n O K :  1 PAGE: 4 4  
LEAK ZNTPY: M U N I C I P A L  M A I N  L I Q E  LEAK ENTRY C3VEFi: FJS?Pl?F\jT 
LEAK TYPE: I N F I L  WEIR HEASUREYENT 
LEAK ?ATE:  4 9 3 6 6 1 6  GALLON? 'IF I N F l L  YEARLY 
P I P E  LENGTH: 2 4 6  FEET P I P E  DIAMETER: 5 4  I N S l i E S  
P I P E  3EPTH:  1 3  FEET ' P I P E  Y A T F F I A L :  COkiCQrTF 
R E H A ! 3 I L I T A T I O N  C O S T :  d 7 8 7 2  f I I J F I L  !?EMC)VED: 4 r  
METH03 OF R E H A B I L I T 4 T I O N :  C L E A N q T V I A I R  TEST P. GR3UT L I ' JE  C , E t ? : f N T  

P R I O R I  T Y  NUM3ER : 4.75 TRAYSP3RT4TION 4rYP TPEATrtErJT C ' I S T :  r, 2 5 6 9 7  
M I N I - S Y S T E I ~ :  2 UPSTREAM MANHOLE: C B 2 7  OOUNST2EAM wA!JH;1LE: 7 3  
LEAK NUMRER: 1 B O O K :  1 P4GE: 79 
LFAK ENTHY: M ' J N I C I P A L  M A I N  L I N E  LEAK EIUTPY C O V E = . :  EASTYTVT 
L E 4 K  TYPF:  I F J F I L  WEIR MEASUREMENT 
LEAK ? A T E :  3 2 7 1 6 4 0  GALLONS OF I N F I L  YEARLY 
P I P E  LEVGTH: 1 5 9  FEET P I P E  DIANIFTE?:  5 4  I N n H F S  
P I P E  3EPTH: 1 3  FEET P I P E  H A T F R I 4 L :  C3NCQrTF: 
R E H A O I L I T A T I O Y  COST: S 5 4 0 R  X I N F I L  REMOVEQ: 4 i i  
METHO3 OF R E H A B I L I T A T I O N :  CLEAN,TV,4IR TEST S GROUT L I N E  SFGWEYT 

P R I O R I T Y  NUM3ER: 4 - 6 5  TR4NSPORTATION A Y 3  TREATMENT COFT: * 2 1 5 8 7  
M I  N I - S  Y 9TEM: 3 UDSTREAM YAFJHOLE: CB8S DOUNSTREAY MANHnLE:  2 2  
LEAK V U M R E S :  1 R O O K :  1 P n w :  8 7  
L E A K  C V T R Y :  MUNICIPAL MAIN L I r i E  LEAK ENT9Y Cr)VEP: F A S E M E r ' T  
LEAK TYPE: I N F I L  WEIR MEASUREMFNT 
LEAK ?ATE:  2 7 4 8 3 2 0  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 4 5  FEET P I P E  D14YETCI?:  5 4  I N C H E S  
P I P E  3EPTH: 1 2  FEET P I P E  MATE914L :  CONCQrTF 
R E H A S I L I T A T I O Y  COST: $ 4 6 4 0  Y I Y F I L  REMOVED: 4 ' 7  
METHO) OF S E H . 4 B I L I T A T I O N :  CLEAQ,TVqAIR TEST rS GROUT L I N F  SEG'ICVT 



LOCKWOOD GREENE ENGINEERS INC. .;Y'JNF: f i S 5 O C I L T E S  1P.C 
OAKRI3GEv TN. p Q q E l l  v U R F S E F ? " n Q D ,  T V  

FMPC FEQNf iLD,  O H I O  
J O B  NUMBEQ WY'1756 

M I N 1  -SYSTEM 2 SUMH4RY BY P R I O R I T Y  'AGF 

P R I O R I  T Y  %UMBER: 3 . 9 7  T R 4 N S P O Q T A T I 9 N  AND TREATr':El*lT CO:1T:  4 1 1 3 2 5  
M I  N I - S  Y 9 TEW : 2 UDSTREAY Y4NHOLE: 2 1  D Q U N S T F E A Y  MA'4llnLE:: 2 7  
LEAK V ' J M R E ? :  2 R O O K :  1 PAGE: 1 1 8  
LEAK ENTRY: M U N I C I P A L  M A I N  L I r J E  L E 4 Y  ENTSY C 9 V E 3 :  E ? I C E V F Y T  
LEAK TYPE: L I N E  L E A I ( ( S 1  
LEAK ? A T E :  1 1 5 3 4 4 0  GALLONS OF I N F I L  YEARLY 
pR.OBA3LE CAU5E O F  L I N E  L E A K ( S 1 :  CRACKEQ " I P E  
P I P E  LEYGTH:  1 4 1  F E E T  P I P E  D I A Y r T E " :  1 9  INCHES 
P I P E  I E P T H :  1 0  F E E T  P I P E  M A T E R I A L :  C L 4 Y  
R E H 4 R I L I T A T I 3 Y  CrJST: F 2 8 5 0  % I N F I L  REYr)VED: S i j  
METH03 OF Q E H A B I L I T A T I O N :  P O I N T  REP.4IR OF Y A I V  LL:,JF: ( U P  T O  L F  

REPLACEMENT 1 

P R I O R I T Y  rJUM9ER: 3 o R l  T R A V ' j P O Q T 4 T I O N  AND TREAT' IFRT T ' I T T :  f 1 3 9 9 1  
M I N I - S  YSTEM: 2 UPSTREAM MANHOLE: 2 6  DOANSTYEAM :4AhJJHOLF: 2 7  
LEAK VU413ER: 1 ROOK: 1 PAGE: 1 1 8  

LEAK TYPE:  I V F I L  U E I R  MEASUREMENT 
LEAK 3 A T E :  1 7 8 0 0 0 0  GALLONS OF I N F I L  YEARLY 
P I P E  LEN.3TH: 1 4 1  F E E T  PTPE D I A Y F T E ' I :  1P I N r H F ?  
P I P E  I E P T H :  1 3  F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A R I L I T A T I n V  C O S T :  S 3 6 6 6  % I N F I L  SEYOVEI): 41' 
METHO3 OF S E H A B I L I T A T I O Y :  A I R  T E 5 T  AYD C H E M I C A L L Y  GQgJUT t r 4 1 N  L I W E  

LEAK ENTRY: M U N I C I P A L  M41N L I V E  L E A K  ENTRY COVEq: F A S F M T M T  

P R I O R I  TY NUMSER: 3 . 1 8  TRA!'!SPOPT4TIOM AND T R E A T Y f N T  COST: ?' :>3_?7OD 
M I  N I - S  YSTEM: 2 UPSTREAM MANHOLE: 2 9  QiIUN'5TREPM MANH9LE:  TFE 

LEAK ENTRY: M I J N I C I P A L  M A I N  L I N E  L E A K  ENTRY C O V € ? :  EASEMrNT 
L E A K  TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK RATE:  2 9 0 2 8 2 4  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 2.75 F E E T  P I P E  D I A V f T E P :  1 5  IMCHCS 
P I P E  3EPTH:  8 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O Y  COST:. 16 7 1 5 0  Z I N F I L  REMOVED: 4C 
METH03 OF R E H A B I L I T A T I O N :  C L E A N v T V v A S S  TEST L GROUT L I N E  S E C U F N T  

LEAK VilM9ER: .1 BOOK: 1 P4GE: 107 

P R I O R I T Y  NUFIBER: 2 . 8 3  TRANSPORTATION AND TRE4TqFNT C O S T :  t. 9 9 8 2  
M I  N I - S  Y STE M : .? UPSTREAM MANHOLE: 3 3  C)OifNSTQEAM YAhlHOLF: 3 4  
LEAK VUMBFIR: 1 BOOK: 1 PAGE: 96 
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  L E A K  ENTQY COVEE: FbCEVFYT 
LEAK TYPE: I ' JF IL  V E I R  MEASUREMENT 
LEAK ? A T E :  1 2 7 0 9 2 0  GALLONS OF I r J F I L  YEARLY 
P I P E  L E Y C T H :  1 1 0  F E E T  P I P E  9 1 4 Y F T E Q :  3 2  INCUEC 
F I P F  DEPTH: 1 3  F F E T  P I P E  M A T E 9 1 4 L :  C O V C P C T F  
R E H A B I L I T 4 T T O N  COST: % 3 5 2 0  7 I Y F I L  SEMOVED: 41; 
METHOD OF R E H A B I L I T A T I O N :  CLEANITVIAIR T F S T  & GRQUT L I N E  5 F I G v C Y T  

102 
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L O C K W O O D  GREENE ENGINEERS INC.  'JYFJNE P S S O C  I A T E S '  ' f r JC  
OAKRI3GEr  TNo P R S 5 1 1  M 'JRC 'EETc ! l~O~ . ' T Y .  

FYPC FEqNALD. OHIO 
JOP NUM9ER 'rlY!*i754 

M I N I - S Y S T E Y  2 SUMHARY Q Y  P R I ! I R [ T Y  PficJF: h 

P R I O R I  T Y  NUMBER : 2 . 3 9  TRANSPORTATION i \ N D  TREATVENT C.3ST: Q 7E6'r 
M I  9 1-5 Y STE Y : 2 UPSTRE4Y MANHOLE: 2 7  03UNST9E4M YAnIHnLF: 3 0  
LEAK V I M B E ? :  3 R O O K :  1 P4GF: 115 
LEAK EYTRY: Y U N I C I P A L  M A I N  L I N E  L E 4 Y  ENT9Y COVEP.: E A S i T V T P T  
LEAK TYPE: LI I ' IE LEAK(S.1 
LEAK RATE: J301000 GALLONS OF I N F I L  YEARLY 
PROB43LE CPUSE OF L I N E  L E A K ( S 1 :  3ROKF.W O P  SHATTELfD P T P E  
P I P E  LENGTH: 3 3 3  FEET D I P E  OIAYFTEFi :  2 4  INCHES 
P I P E  3EPTH: 3 F E E T  P I P E  M A T E R I A L :  CLAY 
R E H A 3 I L I T A T I O N  COST: 'S 3 3 0 0  7 I N F I L  RE!13vE!l:  5:: 
YETHO3 OF R E 3 ~ 8 I L i T A T I O N :  P O I N T  REPAIR OF V A I %  L I % €  ( U P  T O  7 5  L F  

REPLACEMENT 1 

PR 1 0 9 1  T Y  F.!LJMRER: 2.38 TRA~JSPOO.TATTON trY0 T!?EATVEt.jT C??T :  5 7864 
M I N I - S Y S T E Y :  2 UPSTREAM MANHOLE: 2 7  nOUIJSTPEAM YAFJHOLF: .3 0 
LEPK VUM9ER: 2 BOOK: 1 PAGE: 1 1 5  
LEAK ZNTSY: 9 U N I C I P A L  M A I N  L I N E  LEAK EWTSY CPVE?: E h S E Y E F ' T  
LEAK TYPE: L I N E  L E A K ( S 1  
L E  AN ? ATE: R e 1 0 0 0  GALLONS ' IF I N F I L  YEARLY 
PROBA3LE CAUSE OF L I N E  L E A K ( S 1 :  LjROKFN 00 SHaTTFi7ED P I D F  
P I P E  i E N G T Y :  3 3 3  FEET P I P E  D IAYETER:  2 4  I N S H E ?  
P I P E  DEPTH: 9 FEET P I P E  M A T F S I A L :  C L 4 Y  
R E H A B I L I T A T I 3 3 I  C O S T :  .% 3 3 0 0  X I p d F I L  RE:IrJVED: 50 
METHOD OF R E H 4 B I L I T A T I O N :  P O I N T  REPAIR 9 F  M A I N  L T h E  ( U ?  T O  ? =  L F  

RE PLACEMENT 1 

P R I O R I T Y  NUMRER: 2 0 1 3  TRAN5PORTATlOM ANr) TSE4T"FrJT C O T T :  ' 2 1 1 4  
M I N I - S  YSTEY : 2 UPSTREAM MANHOLE: C B l n  DOVNST9EAM MANHOLF! TEE 
LEAK \JJM@ES: 1 BOOK: 1 PAGE: 39 
LEAK CNTRY: UPSTREAM MANHOLE LEAK ENTRY C ? V E S :  ECSFVFRT 
LEAK TYPF:  FAULTY MANHOLE R I N G  CIQ COVER 
LEAK ?ATE:  153792  GALLONS OF I N F I L  YEARLY 
R E H A R I L I T A T I @ V  CI)ST: $ 9 9 0  ?: I N c I L  REMQVED: 7P 
METHO3 OF R E H A B I L I T A T I O N :  CLEAN YH UALLSIPLUG LAPGE CSACWSI 

WATERDROOF V A L L S  

P R I O R I  T Y  NUMBER : 1.95 TRANSPORTATIgN AN3 TSEATXENT COST: 0 

H I  N I  - S  Y STEM: 2 UPSTREAM MAYHOLE: C B 1 7  OOWNSTREAM 3ANHT)LE: 
LEAK VUMBEQ: 1 BOOK:  1 PAGE: 4 1  
LEAK I V T R Y :  UPSTREAM MANHOLE LEAK ENTRY C J V E ? :  E L S E V F N T  
LEAK TYPE: L E A K I N G  M H  WALL, n A S E q  O R  CONE 
LEAK SATE: 1 0 2 5 2 8  GALLONS OF I N F I L  YEARLY 
R E H A B I L I T A T I O Y  COST: $ 7 2 0  % IPJFIL S F Y O V E D :  71 
METHO3 OF R E H A B I L I T A T I O N :  CLEAN M Y  U f i L L S I F I L L  SM4LL 

CRACKS rUATER3ROOF U 4 L L b  

1 4 0 q  
16 
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PR I O R I  T Y  '4UMFER : 1 . 7 4  T R A N S P O ~ T A T I O N  G W r !  TP\EAT':FYT C q S T :  SI? 
M I N I - S  YSTEM: 2 UPSTREAM VANHOLE: C B 9 3  DOdNSTt3EAH MANIiOLE: C ' J ? ?  
LEAK \UMQE9: 1 P O O K :  1 PAGE: 59 
LEAK f N T R Y :  Y U N I C I P A L  M A I N  LIFJE L E 4 K  ENTRY CnVEFi: E A S ? Y C h ! T  

LEAK 3 A T E :  7 7 9 6 4  GALLONS OF I N F I L  YE4P.LY 
P I P E  LENGTY:  2 1  FEET P I P E  D I A V E T E R :  10 I N L H E S  
P I P F  3EPTH:  Fi F E E T  P I P E  !4ATC_R14L: C L A Y  
R E H A R I L I T A T I O ? J  C O S T :  $ 3 1 5  Y I N F I L  REY13'JEQ: 4 P  
METH03 OF R E H A B I L I T A T I O N :  C L E A N v T V q A I R  TEST 9, GRnUT L IF IF  S 5 G " E ' j T  . 

L E A K  TYPE:  INFIL WEIR M E A S U R E M E N T  

P R I O R I T Y  N d Y S E H :  1.94 T R I Y S P O R T A T I 9 N  AN3 TREAT'1rNT C3ST:  2 6 2 6  
M I N I  -S YSTEM: 3 UPSTREAM YAUHOLE: N L A T  09UfdSTQCAM M A \ I ! D L t :  6 4  
LEAK N l J Y B E R :  1 H O O K :  1 PAGE: 57 
LEAK CNTRY: Y U N I C I P A L  M A I N  L I N E  LFAY ENTRY r 2 V E c :  F h S F Y r Y T  
LEAK TYPE: I N F I L  ' JEIR MEA'jURFMENT 
LEAK ? A T E :  3 3 4 2 8 4  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 9 0  FEET P I P E  D I 4 Y E T E Y :  1 9  I Y C l i E S  
P I P E  3 E P T H :  5 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O M  COFT: $ 1350  Y I V F I L  WEMOVEn: 4 $  
METHO3 OF R E H A B I L I T A T I O N :  CLEAN,TV,AIR TEST t GROUT L I N E  C F G U c Y T  

PI? I O R I  T Y  YJYRER: 1.94 T R A Y S P O R T A T I 9 N  AND TREATVFNT C O c T :  t l d 0 U  
M I  N I - S  Y S TE M : 2 UPSTREAM MbrJHOLE: 6 4  D O W I J S T K E A Y  ' IPYtrOLf  : 6 5  
LEAK VUMOE9: 1 0 0 0 K :  1 PAGE: 56 
L F A K  TYTRY: Y l J N I C I P A L  M A I N  L I N E  L E A K  ENTQY r r 3 V E Q :  E A ? F M r b : T  

LEAK ?ATE:  2 3 0 3 3 2  GALLON5 OF I N F I L  YEARLY 
P I P E  LENGTH: 6 2  F E E T  P I P E  D I A Y E T E P :  1 3  1NI"HF.S 
P I P E  I E P T H :  5 F E E T  P I P E  M A T E R I A L :  C L A Y  
P E H A R I L I T A T I O Y  C O S T :  $ 9 3 9  ? I Y F I L  REYQVE3: 4 7  

METHOI OF R E H A B I L I T A T I O N :  CLEANITVIAIR T F S T  R GQ"UT L I V E  '?ECSPZTVT 

L E A K  r w E :  I~JFIL UEIR M E A S U R E Y F Y T  

P R I O R I  TY NUMBER: 1.94 TRAfdSPORTATION 4ND TSEATVEFlT COST: ?, 5 6 9 7  
M I N I - S Y S T E H :  2 UPSTREAM YdNHOLE: 6 5  DOUNSTREbM "IAriHOLE: C R ' ? 9 A  
LEAK NUHRER: 1 BOOK: 1 PAGE: 55 
LEAK I Y T R Y :  K U N I C I P P L  M A I Y  L I M E  L E A K  ENTRY CclVEii: E P S F V F N T  
LEAK TYPE: I N F I L  U E I R  MEASUREYENT 
LEAK ? A T E :  7 2 4 1 0 4  'GALLONS OF I N F I L  Y1'45LY 

P I P E  DEPTH: 5 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A S I L I T A T I O N  COST: S 2 9 2 5  Y I N F I L  REMOVED: 4i7 

P I P E  LENGTH: 1 9 5  F E E T  P I P F  DIArr lETEA: 1 2  INZHE!?  

FIETHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V w A I R  TEST R GROUT L I V F :  ?EG!.lFFJT 

1 0 4  



P R I O R I  T Y  NUMAER : 1.94 TRAYSPOSTATI9M AN3 TR.EAT'.?Ft!T C ? C T  C 7 5 0  
M I N I - S Y S T E Y :  2 UPSTREAV WANHOLE: C 9 9 Y A  3 9 V N S T R t b Y  YAFJF!3Lr :  C 3 9 P  
LEAK NUMBER: 1 B O O K :  1 PAGE: 5 4  
LEAK SNTRY: > l ! tN ICIP4L Y A T N  L I N E  L E A K  ENTRY TClVE.3: E t S E Y E 4 T  
L E K  TYPE: I N F I L  LIEIF MEASURFMENT 
LEAK 14TF:  92916 GALLONS OF I N F I L  YEP?LY 
P I P E  LENCJTH: 2 5  FEET P I P E  D I P Y E T E ? :  1 9  IYCHES 
P I P E  3EPTH:  8 FEET D I P E  M A T E R I A L :  C L I Y  
R E H 4 B I L I T A T I O N  C O S T :  % 3 7 5  Z I N F I L  R E Y O V E D :  4 3  
METHO3 OF R E H 4 B I L I T A T I O N :  CLEAFJqTVqAIR TEST P, G R O I I T  L I N E  PEG' 'F IJT 

P9 I O R I  T Y  FtUM[IE!? : 1.89 TRAUSPORTATICIV A V f )  TSFATI'ENT C P T T :  't 1 2 2 2  
M I N I - S Y S T E Y :  2 UPSTREAM MANHOLE: Cl3.37 Q3YNSTQEAM ~ 4 A P . ! l i I ) I F :  3 1  
LEAK VUM3Ei3: 1 R 3 0 K :  1 P4SE:  1 0 2  
LEAK ENTRY: V U N I C I P A L  M A I N  L I N E  LEAK ENT3Y CCIVE? :  E P E V E b ! T  
LEAK TYPE: I Y F I L  !,fEIR MEASUREYEVT 
LEAK 7ATE:  155572 G A L L O N S  OF INFIL y c b c w  
P I P E  LENGTH: 4 3  FEET , P I P E  O I 4 ~ E T E R :  1 9  IV.:HES 
P I P E  3EPTbi: 5 FEET P I P E  M A T E R I 4 L :  C L A Y  
R E Y A B I L I T A T I O N  COST: 3 6 4 5  T I N F I L  RE!.IOVED: 4!'. 
METHOD OF R E H A B I L I T A T I O N :  CLEAWeTVqAI !?  TFST b GROUT L I N E  SEGVENT 

P R I O R I T Y  NLJMPER: 1.71 T R 4 N S P 0 9 T A T I O N  4VP TP,FATwEF!T C O C T :  t 1 1 0 7  
M I N I - S Y S T E Y :  2 UDSTREAM MANHOLE: C 8 4 F  DOVMSTWEAY MAPlHOLF: TEE 
LEAK N'JYBE3: I R O r j K :  1 PAGE: 97 
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  LEAK E'JTQY r3VF-P: EASFvFPJT 
LEAK TYPF: I N F I L  V E I R  MEASUREMEqT 
LEAK 1 4 T E :  1 4 0 9 7 6  GALLONS OF I N F I L  YE49LY 
P I P E  LENGTH: 4 3  FEET P I P E  DIAMETER:  1 0  INCHES 
P I P E  3EPTH:  1 1  FEET P I P E  M A T E R I 4 L :  C L A f  
R E H A B I L I T A T I O P J  COST: S 6 4 5  7 I Q F I L  RFIlOVED: 4 "  
WETHO3 OF R E H A R I L I T I T I O N :  C L E A N q T V q A I Q  TEST 8 GRJUT L I N F  SFCY'1TNT 

P R I O R I T Y  NUMAER: 1 .71 T S A N ~ P O R T b T I O N  AN0 TQEATh'Ef'IT C 3 ^ T :  ' 1 0 5 a  
M I N I - S Y S T E Y :  2 UPSTRE4M MdNHOLC: C E S S  90UNSTREA'C YAYHOL': C 9 3 C  
LEAK VUMBER: 1 UOOK: 1 PAGE: 1 0 4  
LEAK E Y T R Y :  P U N I C I P A L  H A l N  L I ' JE L E A K  ENTRY C3VE(": E6.SEt8Er:T 
LEAK TYPE: I N F I L  Y E I R  MEASUREMENT 
LEAK PATE: 1 3 4 2 1 2  GALLONS OE I N F I L  YF4QLY 
P I P E  LEYGTY: 4 1  FEET P I P E  D I 4 M E T E Q :  10 IFJCHES 
P I P E  3EPTH: 1 0  FEET P I P E  Y A T E R I A L :  C L A Y  
R E H A B I L I T A T I O Y  C O S T :  $ 6 1 5  X I r J F I L  REHQVED: 4 7  
METHOD OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST 6 GP'"UT LIYiC SEG';CNT 



LOCKUOOD GSEENE ENGINEERS INC. ' JY 'JFI F !I 1 C 1 3 T S I ';C 
OAKRIDGE9 TN. P R S t \ l l  ' ' U Q F " E F C ' ' n D 3 r  T:J 

FWPC FERNALO-  OH13  
JOS NUIYSER J Y " 7 5 6  

M I N I - S Y S T E :II 2 SUMMARY 3Y P Q I O S l T Y  "AGE U 

PR I O g I  T Y  IJ'JM;!FQ : 1.64 T R L ~ J S P O S T A T I O Y  4 F J r )  T Q E 4 T ' n F V T  C O C T :  1 n O L  
MINT-SYSTEM: 2 UPSTREPY VlqNHOLE: 61; n O d \ J S T 3 f h M  r 4 4 r k J t i C ) L C :  2 2  
LEAK VU.UIBER: 2 BOOK: 1 PAGE: 7 4  
LEAK ENTRY: UPSTRE4M MAYHOLE L E I K  ENTKY C?VEP: C_,fiSFb'En.!T 
LEAK TYPE: L E A K I N G  MH MALL, RASE, O R  C O N C  
LEAK 3 A T F :  1 3 1 3 6 4  GALLONS OF I N F I L  Y F 4 s L Y  
R E H 9 B I L I T A T I O ~ J  C O S T :  1 1 0 0  x I I J F I L  r iEYqVEr) :  71' 
METHO3 OF S E H 4 B I L I T A T I O N :  CLEAN l4H WALLS*PL'JG LARGE C R A C K S -  

;JATERPROOF WALLS 

PR I O 9 1  T Y  UUYEER : 1.50 TRA:JSPORTATION 4 N n  T A E 4 T " F Y T  C O C T  T 2 1 1 4  
I N I - S  Y S T E Y  : 2 UPSTREAM MANHOLE: C R R I j  DOWi'JSTHEAF1 I'IANWOLE: 2 1  

LEAK NUMSER:  2 900K: 1 PAGE: 92 
LEAK EVTRY: UPSTREAM MANHOLE L E A K  E'UT?Y COVEY: E b S T P l C Y T  
L F 4 Y  TYPE: L E A K I N G  YH V4LL9 5 4 S E ,  O R  C O N i  
LEAK ? A T E :  1 5 3 7 9 2  GALLONS O F  I N F I L  YEA9LY 
R E H 4 B I L I T A T I O N  COST: I 1 3 2 0  7 I ' J F I L  R E Y 3 v E D :  7 1  
METH03 OF S E H A B I L I T A T I O Y :  CLEI\N YH W ~ L L S I D L U G  L A q ' j F  C Q  b C < C q  

UATERPROOF U 4 L L S  

PR I 3 R I  T Y  NUMf3ER: 1.46 T R A N S P O S T 4 T I O N  4F30 TREL\ r "ENT C 3 " T :  ' 7 5 3 2  
M I  Y 1-3  Y S T E  Y : 2 UPSTRE4M MAYHOLE: 3 1 03d'JST%EAM 'IPNHOLE: 3 3  
LEAK V'JMBER: 2 n O O K :  1 PAGE: 1 0 1  
LEAY CYTSY: Y ' J N I C I P A L  MATN L I V E  L E A K  EYTRY 3 0 V f q :  E F 5 E " F f : T  
LEAK TYPE: L E 9 K  F9OM HOLE OR C R 4 C K  T O  L I t J E  
LEAK ? A T F :  2 6 8 0 6 8  G4LLONS OF I Y F I L  YE4OLY 
pROBA3LE CAUSE OF HOLE O R  CR4CK: CRACKEO ? I P r  
P I P E  LENGTH: 360  FEET P I P E  D I A Y E T C Y :  1 3  Ir jf i- iES 
P I P E  3EPTH:  h F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A E I L I T A T I 3 k  C O ' j T :  % l A O O  % I U F I L  REY3V€n: S r  
METH03 OF P E H A B I L I T A T I O N :  P O I N T  R E P A I R  OF H 4 I N  L I V E  ( I IP  TCI 7 "  LF 

REPL ACEHENTI 

P R I O R I T Y  NLJMFER: 1.42 T R 4 N S P O S T A T I O N  ANP TQEAT'JEE'VT C O C T :  * 1 ' r O "  
M I  N I - S  Y STEW : 2 UPSTREAM MANHOLE: C B 1 3  DOU'dSTREAN Y A Y 1 i 3 L F :  1 7  
LEAK VUYBER: 1 R O O K :  1 PAGE: 38 
LEAK ENTRY: UPSTREAM MANHOLE L E A K  E Y T Q Y  C Q V E Q :  5"jFh"=h'T 
L E A K  TYPE: L E A K I N G  MH U 4 L L v  OASEo O R  CC)Vr 
LEAK ? A T E :  1 0 2 5 2 8  GALLONS OF I N F I L  YF4PLY 
R E H A B I L I T A T I O Y  C O S T :  % 9 9 1  Y I ' J F I L  R F Y 9 V E D :  71! 
HETHO3 OF R E H A B I L I T A T I O N :  CLEAN YH W 4 L L S q F I L L  S M A L L  

U 4 L L q  C S  A C  KS 9 UA TER P 9  90 F 
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P R I g a I  ? Y  N U M B E R :  I e 4 f l  T R b . h ! S P ! - j ? T b T j r ) N  A.MD T i?EaT\ . !F&T  C n y T r  t !';P24 
M I N I - S Y S T E Y :  2 UPSTREAH MANHOLE: 2 7  DOiJNST%EdM !?Jt!HOLF: 3 2  
LEAK Y 3 M S E 3 :  1 3 O O K :  1 PAGE: 1 1 5  
LEAK ZNTRY: Y U N I C I P A L  M 4 I N  L I N E  L E A K  ENTRY C O V E E :  Er;SEh'E%T 
L E l l K  TYPE: I N F I L  ' J E I R  M F J S U S F Y E Y T  
LEAK 3 A T E :  1 3 1 2 7 R I l  G4LLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 3 3 3  F E E T  P I P T  DIAYETEQ.: 2 4  I N C H F S  
P I P E  DEPTH: 9 F E E T  P I P E  M A T E R I A L :  C L 4 v  
R E H A R I L I T A T I O N  COST: $ 1 ? 5 5 6  Y I ? J F I L  REMOVED: 4: 
HETH33 OF R E H A B I L I T A T I O Y :  A I R  TEST AND C H E Y I C A L L Y  G F O V T  h!AIP .1  L I Y E  

PR I O Q I  T Y  YUMSER: 1 0 3 0  TRAYSPORTAfIObJ A N 3  TX'ATdCYT C O P T !  .t 1 4 0 ' 3  
M I N I - S Y S T E Y :  3 UPSTRE4M MANHOLE: C 3 8 5  DOUNSTU,EAM YAYHr lLE:  '2 
LEAK VUIYRE3: 2 POOK: 1 PAGE: 8 7  
LEAK ENTRY: UPSTREAM MANHOLE L E A K  E W R Y  C W E C  E % s E * i r r  T 
LEAK TYPE: L E P K I N G  Y H  'IALL9 BASE, OR C9N' 
LEAK I A T C :  1 0 2 5 2 8  GALLONS OF I N F I L  VFAi ILY 
R E H A B I L I T A T I O N  COST: C 1 9 R 3  7 I N F I L  S E Y a V E D :  7r 
METHO3 OF R E H A B I L I T A T I O N :  C L E 4 N  YH WILLS9FILL SNALL 

CR ACKS 9 Y A T  ER FRDOF U PLLS 

P R I O R I  T Y  NUYBER: 1.16 T R I N S P O S T A T I O N  An10 TSEAT;fENT C O S T :  7 3816, 
M I N I - S Y S T E M :  2 UPSTREAM MbNHOLE:: 5 8  D9dNSTREAM YANt lCLF:  C09,Q 
LEAK U U M R E i I :  1 BOOK: 1 PAGE: 5 0  
LEAK I Y T R Y :  M U M I C I P A L  M A I N  L I V E  L E A K  ENTRY CnVE3.Z E A S E V " . ! f  
L E A K  TYPE:  I N F I L  'dEI r \  YEASUREYEWT 
LEAK 3 A T E :  358492  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 6 1  F E E T  P I P E  DIA'AETE!?: 1 G  INCHES 
P I P E  3EPTH: 6 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A D I L I T A T I O V  COST: S 3 4 1 5  X I N F I L  SEYqVEr) :  4 P  
f lETH03 OF R E H A B I L I T A T I O N :  A I R  TEST AND C H E M I C A L L Y  GHCUT V A I N  L I N E  

P R I O R I T Y  NUFIBER: 1 .09  TRANSPORTATION AND TREAT"ENT C3ST:  4 2 0 1 6  
M I N I - S Y  S T E q  : 2 UPSTREAM MANHOLE: 7 0  OO'JNSTREAM PANHOLE: 5 9  
L E A K  NUMBER: 1 R O O K :  1 P4GE: 7 6  
L E 4 K  ZNTRY: M U N I C I P A L  M A I Y  L I V E  L E A K  EUTRY COVE?: E i S F Y F n i T  
LEAK 1 Y P E :  I N F I L  U E I R  MEASUREYCNT 
LEAK ? A T E :  3 7 1 3 0 8  GALLONS OF I l v F I L  YEARLY 
P I P E  LENGTH: 1 7 8  FEET P I P E  DI4YETEW: 1.7 I N C H E S  
P I P E  DEPTH: 5 F E E T  D I P E  Y A T E q I A L :  C L A Y  
R E H A S I L I T A T I O N  C O S T :  t 2670 f I V F I L  R E H 9 V E 9 :  4C. 
METHOD OF 3 E H A B I L I T A T I O N :  CLEAN,TVwAIR TEST P, GR3UT L I N E  S F G U r V T  
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~ I , I O ~  P R I O R I T Y  NUY8ER: 1.06 T H 4 N S P O R T P T l O N  dF!I! TP. fAT i?E? !T  CQ'.T: *.. I 7 7- # 1.; 

M I N I - S Y S T E M :  2 U P S T P E M  MAYHOLE: 3 3  r ) ~ U V S T R f 4 M  VAA!HOLE: 3 4  

L E A K  TYPE: LIME L E A K W  

LEAK VUMSE?: 2 3 0 O K :  1 PASF:  96 
LEAK EYTRY:  r * i U i l I C I P A L  M A I N  L I N E  L E A K  Et ITRY r O V E P :  E45E:4CFiT 

L E A K  3 A T E :  1 2 4 6 0 0 0  G A L L O Y S  OF I N F I L  YEARLY 
PROBA3LE C.4USC OF L I N E  L E A K ( S ) :  C 9 4 C K E n  I 'IPE 
P I P E  LCVSTH:  1 1 0  FEET P I P E  9 1 4 M E T E - ? :  T t l  I N C Y E S  
P I P E  3 E P T H :  1 3  F E E T  P I P E  M A T E X I A L :  C 9 N C , Q r T E  
R E H A S I L I T A T I 9 Q  COST: B 1 3 8 0 0  X I V F I L  R E Y D V E ? :  6 :  
YETHO3 OF 2 E H A B I L I T A T I O N :  REPLACE SECTI:3:1 OR E V T i E E  !-:A l h !  LIn:(E 

t t  59 FEET I N D I C A T E D  FOR REPL4CFYENT * +  

P R I O R I T Y  !J1IMUEH: 1 e 0 3  TR4.Fl~PCJ@T.4TIiJR A?lr! T R c A T ' * ' E k J T  C O S T :  9 1 5 0 2  
M I  N I - S  Y S TE ?4 : 2 UOSTREAM MANHOLE: 1 2 4  D 0 ! 4 N 3 T ? t A M  M4NI!OLr: C Y 1 2  
LEAK V U M G E R :  1 n O O K :  1 PAGF: 52 
L E A K  ENTRY: M U N I C I P A L  M A I b l  L I V E  L E A K  ErUTRY C : 7 V E F :  FTPSF:'.'Ch!T 
LEAK TYPE.: I N F I L  LlEIR MEASUREHENT 
L E A K  2 A T E :  2 9 3 9 8 8  GALLONS OF I V F I L  YFA!?LY 
P I P E  LENGTH: 1 0 3  F E E T  P I P E  DI4UIFTES:  1 0  I ' U r H E ?  
P I P E  3 E P T H :  5 F E E T  P I P E  Y A T E R I A L :  C L A Y  

YETHO2 OF 3 E H A B I L I T A T I O q :  C L E A M q T V 9 A I R  TEST f GR.)UT LIFJF S C G U F ' J T  
H E H A ! 3 I L I T 4 T I O V  COST: $ 1545 'c I~JFIL Q E Y ~ V E X  4;: 

PR I O S I  T Y  N'JYRER: 1.03 TRANSPORTATIOY 5 N D  T9EPTYFh;T C O S T :  * 1 4 7  
M I N I - S  YSTEY: 2 UPSTREAM MANHOLE: C B 5 5  nOIdMSTPFAM MAFJtrOLE: Jn3Y 
LEAK \ ' J H F 3 € ? :  1 BOOK: 1 P 4 G E :  49 
L E A K  ENTRY: YUI 'J ICIPAL M A I N  L I r J E  L E A <  ENTRY C < l V E i i :  E A S F Y r h l T  
LEAK TYPE: I Y F I L  U E I R  M E A S U R F H E Y T  
L E A K  I A T E :  594S:! GALLONS OF I Y F I L  Y E A R L Y  
P I P F  LENGTH: 3 0  F E E T  P I P E  D I A ? E T f ? :  1 0  INC!-IEE 
P I P F  3EPTl.1: 5 FEET P I P E  M A T E q I A L :  C L A Y  
R E H A R I L I T A T I 3 Y  COST: f 4 5 0  Y I N F I L  REYOVED: 4 0  
METHOD r3F R E Y A B I L I T A T I O N :  C L E A f J e T V q A I R  TEST (1 G R Y i J T  L I K E  STG'"F'*JT 

P R I O R I T Y  NUMDER: 1 . 0 3  T R 4 N S P O R T A T I O N  4 N D  THEI!T"EErJT CC'FT: t 3 2 6 3  
M I  N I - S  Y STEM: 2 IJPSTREAM V4YYOLE: V L A T  D O U N S T F F 4 W  YANHrl)LF f J ' ! . I Y  
LEAK VUMBES: 1 BOOK: 1 PAGE: 4 7  
L E A K  I r J T R Y :  FSUNICIPAL M A I N  L I N E  L f  AK ENTRY " r ) V f ! C  : EA5FYFFIT 
LEAK TYPE: I i J F I L  WEIR MEASUREMEYT 
LEAK 2 A T E :  415452  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 2 1 3  F E E T  P I P E  9IA' lFTEQ: h INCHFIS 
P I P E  DEPTH: 5 F E E T  P I P E  M A T E R I A L :  C L A , Y  
R E H A R I L I T A T I O ! V  COST: % 3 1 5 0  % I N F I L  REMOVET): 4C 
H E f H 0 3  OF R E H A B I L I T A T I O N :  C L E A N ~ T V V A I R  TEST & GROUT L I N E  SEG:dETJT 
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LOCKU30D GREENE E N G I N E E R S  I N C o  JYNNE A S S 3 C I . I T E S  I ? J C  
O A K R I 3 G E q  TN. PqSC.11 " \ J P F P F E S 3 f l ? O q  T ? I  

FMPS F E 9 N A L O e  9!4Iq 
JOr! FIUXRC(\  U Y  '..!756 

M 1 .?d 1 - S  Y S T E Y 3. S C I ! I M A R Y  2 Y  P S I O R J T Y  : 'AG?: 1 7  

P R I O R I  T Y  N L J M 3 C R  : I.f l .3 T R A N S P O S T A T I O N  AND T' ,EAT' \ !Et!T C n r T :  .f I.?.?? 
M 1 $1 I - S  Y S T E: hl : 2 UDSTRFAV M:trUHOLE: J O q Y  QIIYNSTEEAM M A N H C L F :  C 3 ? a  
L E A K  V J M O E ? :  1 B O O K :  1 D 4 5 C :  4 6  
LEAK Z Y T R Y :  V U N I C I P A L  M A I N  L I N f l  L E A K  EYTSY C ? \ / E 4 :  E ! S T x ' r F l l  
LEAK T Y P E :  I N F I L  Y E I R  YEASUREMENT 
LEAK ? A T E :  . ,  1 3 8 4 9 4  GALLONS OF I N F l L  Y E 4 Q L Y  
P I P E  LENGTH:  7'3 F E E T  P I P E  D I A R F T E Q :  1.; IN!:HrS 
D I P €  3 E P T H :  5 F F E T  M A T E R I 4 L :  C L 4 Y  
R E H A B I L I T A T I O N  C O S T :  B 1 0 5 0  X I Q F I L  REMCIVED: 4? 
YETHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V v A I S  TEST F: GROUT L I W F  SEGvC'.!T 

PR I O R I  T Y  MUM3ER : 1.03  T R 4 ' d S P O R T A T I O N .  4dD TREAT?.!FNT CqCST: 't 1 7 1 1  
H I  N I  -S Y STEM : 2 UPSTREAM #ANHOLE: C 0 2 4  DOUNST4EAE M A Y t I O C E ?  T E E  
LEAK Y J M B E 3 :  1 P O O K :  1 PAGE: 45  
LEAK I U T R Y :  M U N I C I P A L  M A I N  L I N E  L E A K  EYTRY C?VEF:: Ff iSFptc6!T 
L F A K  TYPE: I N F I L  V E I R  YEASUREVEVT 
L E A K  ? A T E :  2 1 7 5 7 2  GALLONS OF ICIFIL YE4RLY 
D I P €  LENGTH:  1 1 0  F E E T  P I P E  DIAMETE?. :  19 I N C H E S  
P I P E  3 E P T H :  5 F F E T  P I P E  M A T E R I A L :  C L h Y  
R E H A S I L I T A T I O V  C O S T :  S 1650  Y. I N F I L  R E Y 3 V E 3 :  4i: 
METHOI  3 F  3 E H A a I L I T A T I O N :  C L E A N i T V i A I R  TFST R Sf?i)UT L I " ! F  SECX'FYJT 

P 3 I O R I T Y  VdYPER:  1 0 0 3  T R I N S P O R T A T I O N  C'JD T,HEAT'ECVT C O S T :  't 7 4  
. MI N I - S  YSTE M: 3 UPSTREAM MPYYOLE: N L A T  DO!dN.STSEAY Y A N V Q L E :  T E E  

L E 4 K  VUYBES: 1 9OOK: 1 PAGE': 44 
LEAK C Y T R Y :  M U N I C I P A L  M 4 I N  L I N :  L E A K  ENTRY C O V E R :  CtSEhlFPlT 
LEAK TYPE: I N F I L  WEIR MEASUREH.:NT 
LEAK ? A T E :  . 6 3 3 3 2 4  GALLONS :IF I f J F I L  YEARLY 
P I P E  L f N G T H :  3 2 0  F E E T  PI ;?E D I A Y E T E R :  9 I N C H E S  
P I P E  3E.PTH: 5 F E E T  
R E H A O I L . I T A T I ~ O f J  COST: $ 4800 '1 
METHO3 OF R E H A B I L I T A T I O N :  C L E A ' i e T V v A I R  TEST 0, GRCUT L I Y E  S E G ? i C h l T  

P I " €  M A T E R 1 4 L :  C L A Y  
Y I N F I L  Q E Y 9 V E n :  4 0  

P R  1 O R I l . Y  VUMRER: 1 0 0 3  T R A N S " O R T 4 T I O i J  AND T R E A r Y F N T  CqCT: * Gfia 
M I N I - S I S T E M :  3 U P S T S f A M  FI4rJ'IOLF:: C R 1 6  il!IUPJST'7EAM ? ? Q N ! i n L F :  TEE.  
L E A K  N l M B E R :  1 O O O K :  1 PAGE: 42 
L E A K  Z ~ . T R Y :  QUNICIPAL MAIN L I r J :  L E A K  ENTRY r O V E ' . :  FQ.SEUrF!? 
L E A K  Tj .PE:  I N F I L  U E I R  MEASUREY :h lT 
L E A K  3 I T E :  R 5 0 8 4  GALLONS :IF I N F I L  Y r l \ S L Y  
P I P E  LENGTH:  4 3  F E E T  PI : 'E D14!4ETE?:  1') I N C H E S  
P I P E  DEPTH: 9 F E E T  P I  .E M A T E R I 4 L :  C L A Y  
R E H A B I L I T A T I O N  COST: f 6 4 5  !! I ? I F I L  9 E Y . 3 V r D :  4 9  
METHO3 OF 9 E H A B I L I T A T I O N :  C L E A N q T V e A I R  TEST f!, G R i I d T  L I N E  SEC,:JrNT 



1115 
t 
f 

LOCKU30D GREENE ENGINEERS I N C o  ;Y'sJRIE A Y c O C f  : T C S  
OAKRI3GEg TN. P S S G l t  '4UPFVEES"CRO 

FMPC FEPY4Lr )v  ? ' ~ I I >  
J O B  YUMRER W Y  ' ! 7 5 6  

M I N I  - S Y S T E Y  2 SUMM4RV q Y  3 Q 1 0 Q I T Y  = li3 

P R I O R I T Y  NUM3ER: 0.98 TRAYSPORTATI ' IN J p l C  TSEAT"FWT C'?';T: * 
Y I 14 I -S Y S T E Y : 2 UPSTREAM MANYOLF: 3 2  UO!JJ; ISTSEAN Y4NHgLF:  
LEAK YUMBER: 1 900K: 1 PAGE: 99 
LFAK ENTRY: r r (UN1CIPAL M A T N  L I N E  L E A K  C N T H Y  33VEC. :  E L % E M t F ! T  
LFAK TYPE: I N F I L  V E I R  MEASUREMENT 
L E A K  ?ATE:  818800  GALLONS C)F I N F I L  YC4GLY 
P I P E  LENSTH: 2 5 0  FEET P I P F  D I A Y E T E 3 :  1 5  I h l C H C S  
P I P E  DEPTH: R FEET P I P E  MATERIAL:  C L P Y  
R E H A R I L I T A T I O N  COST: 6 5 0 0  f I U F I L  REMOVED: 41 
METHO3 OF R E H A B I L I T A T I O N :  C L E A N ~ T V I ~ I S  T'ST P. GSOUT L T N r  9CIC-"FhJT 

P R I O R I T Y  NUMSER:  0.78 TRANSPOSTATIOY 4 V D  T S E A T Y f M T  r 5 c T :  
M I  N I -S Y S TEY : 2 UDSTREAY YAYHOLE: C999 ? 3 l d V C T Q E A Y  '44Nl49LF: 
LEAK VLJMBES: 1 @ O O K :  1 PAGE: 53 
LEAK ENTRY: Y U N I C I P A L  M A I V  L I N E  LEAK ENTDY COVER: E A S E M E F ' T  
LEAK TYPE: I N F I L  U E I P  MEASUREMFNT 
LEAK ? ATE : 1 9 5 8 0 0  GALLONS OF I Y F I L  Y F r l R L Y  
P I P E  LENSTH:  1 3 0  FEET P I P E  D I A M E T E ? :  1 2  ThlTHES 
P I P E  3EPTH: 7 FEET P I P E  MATESIAL !  C L A Y  
R E H A B I L I T A T I O N  C O S T :  $ 1950 Y I V F I L  R E U ' I V E D :  4 "  
MFTH03 OF R E H A B I L I T A T I O N :  ATP TE$T AN9 C h E J f C A L L Y  ",OUT M A T K  LIrY 



LOCKV30D GREENE ENGINEERS INC.  w Y v N f  A';?'3CT !TES I v C  
OAKR13GEq TN. P R S ' i l l  ; . ! U ? F H K r 5 Z n ? O ,  r q  

FYPC FERNALD, OHIO 
Jon NUMYER dY 3 7 5 6  

YTNI-SYSTEM 2 SUMMARY ?Y P Q I O R I T Y  V A G I :  14 

P P , ! O R ! T Y  r!L'!!C!EP,: C z 6 C  T R A h ! S P c R T f i T I ! 2 N  L G Q  T ' ? t A T ' l ' E N T  C11::l: t 7 n 5  
M I N I  -S YS TEY : ? UPSTREAM YAYJHOLE: C 9 2 7  CqWNSTVEAq VP!.IHOLT: 2 3  
LEAK VUMRE?: 2 S O O K :  1 PAGE: 7 0  
LEAK CUTRY: UPSTREAM MANqOLE LEAK E'JTRY C 3 V E Z :  FCSE"FP!T 
LFAK TYPE: LEQKINIG VH !dALL, F)ASF,  OR CON= 
L F 4 K  ? A T F :  5 1 2 6 4  GALLONS OF I N F T L  YE4eLY 
R E H A R I L I T A T I 3 N  CQST: % 1 1 7 0  7 I Y F I L  REYOVED: 7 3  
METH33 OF R E H A B I L I T A T I O N :  CLE4F1 MH UlSLLS , F I L L  S'.t.ALL 

CR 4 C  K S  9 U A T  ER PR rl@ F V 6LLS 

@ Q I n r l I T Y  rlUMCIFR: 0.59 TRAYSPORTATION 4 N D  TREAT:,ITPJT C I I Y T :  3345 
M I N I  -3  Y S  TE Y : '1 UPSTREAM MANHOLE: C B 1 3  OO"JrJSTREP+Y MCrJHOLF: 1 4  
LEAK VUYBE?: 1 0'30Y: 1 p 4 G E :  5 1  
LEAK ENTRY: ? l U N I C I P A L  M A I N  L I N f  LEAK ENT[IY ' 3 O V E T :  EASEMCtIT 
LEAK TYPE: 1 ;JF IL  V E I R  YEASURFMENT 
LEAK SATE: 2 9 8 6 9 4  GALLONS OF I Y F I L  Y € B I ? L Y  
P I P F :  LEFIGTH: 1 5 1  FEET P I P E  D IAVETER:  1 5  INTHCS 
P I P F  I E P T Y :  ci FEET P I P E  MATERIAL :  C L 4 Y  
R E H A B I L I T A T I O Y  CO5T: S 3 9 2 6  X I r l F I L  REYOVEO: 41- 
HETHO3 OF R E d A B I L I T A T I O N :  C L E A N i T V v A I R  TEST 4 GRnUT L I V F  SEG:jFNT 

P R I O R I T Y  NUMrjER: 0.59 TRANSPORTATION 4ND TREAT4EYT CO.;T: 57 3 ' \00  
MIN I -SYSTEM:  2 UPSTREAY MANHOLE: CB1S OOdNSTPEAY blAYP.(OLr: 1 5  
LEAK W'JMSF.?: 1 BOOK: 1 PAGE: 49 
LEAK ENTRY: Y U N I C I P A L  M A I Y  L I V E  LEAK f N T R Y  C3VE3:  ELcr I 'EFfT 
LEAK TYPE: I Y F I L  WEIR MEASURFYENT 
LEAK ? A T E :  4 8 4 8 7 2  GALLONS OF T i J F I L  YE4RLY 
P I P E  L E Y G T H :  2 4 5  FEET P I P E  DIAf4ETEE:  1 Q  INCHES 
P I P E  I E P T H :  9 FEET P I P E  MATE9 I A L: C L A Y  
R E H A B I L I T A T I O N  C O t T :  $ 6 3 7 0  X I F I F I L  REiIOVE7: 4 ?  
METHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V v A I R  TEST ti G Q 3 U T  L I N T  SECi"TNT 

O R  I O R I  TY PJilMSER : O.S2 TR4VSPORT4TION A N 0  TREATYEVT C O C T :  Iz 1 7 4 g  
M 1 Y l - S  YSTEY : 2 UPSTREAM MAYHOLE: 3 0  DOWNSTFIEAM YANHOLF:: 3 3  
LEAK N L J M B E ~ :  4 YOOK: 1 PAGE: 1 0 3  
LEAK CYTRY: l l J N I C I D A L  M A I N  LIPJE L E A K  E Y T R Y  C W E Y  E A S F : - ~ ' I U  
L E A K  r w E :  L E A K  F R O M  HOLT. O R  C S A C K  T O  LVJE 
LEAK 3ATE:  1 7 8 0 0 0  G A L L O r J S  OF I ' J F I L  YEARLY 
PRORA3LE CAUSE OF HOLE O B  C R A C K :  C R A C Y E I )  P I P E  
P I P E  LENGTH: 396 FEET P I P E  DIA'4FTEfJ:  2 4  I?JCrET 
P I P €  3EPTH: 10 FEET P I P E  Y A T F R I A L :  CDNC9'TE 
R E H A P I L I T A T I O N  COST: $ 3 3 0 0  X I N c I L  REYqVED: 5 r  
METHO3 OF R E H A B I L I T A T I O N :  POI 'UT REPAIR OF Y P I N  L I f , f  ! Y P  T O  2"  L F  

HFPLACEHENT 1 



LOCK'AOOD GQEENE ENGINEERS INC.  !,!y?!>!F .qcr.?c 1 \ T < s  1 " : ~  
OAKRI3GEw TN. P R S 5 l l  " !UDFnFESCP"Qq T V  

F'4PC FERFJbLnr 3 H I  r) 
J o g  NUMRER !JY " 7 5 4  

M I N I - SY S T E rl 2 SUMMARY 2Y P R I O R I T Y  r 4 G C 1. 3 

P R I O R I  T Y  NUMYER: 0.52 T R A N S P O Q T 4 T I 3 N  hFJT) T?EAT!.?ch:T T S C T :  1 7 4 E  
M I N I - S Y S T E Y :  2 UPSTREPM YANHOLE:  3 9  OOUNSTRFIAY M4Nti3LC: 7 .3 
LEAK V ! J M S E ? :  3 9C)OK:  1 PAGE: 1 0 3  
LEAK ENTRY: Y U N I C I P A L  M A I N  L I V E  LEAK ENTRY C J V E c ' :  r rSEWF8:T 
LEAK TYPE: LEAK FROM HOLE OQ C R A C K  T O  L I N E  
LEAK ?ATE:  1 7 8 0 0 0  G4LLr)W.S PF I N F I L  YEASLY 
PROBP3LE C4USE OF HOLE 0 9  C R A C K :  CRACKE9 D I D ' :  

P I P E  3EPTY:  I O  FEET P I P E  H A T E R I A L :  C3NCPETE: 
R E W 4 ! 3 I L I T A T I O p ~  C?ST:  B 3 3 0 0  Y IPIFIL REMiJVE?: 5 ?  
P'ETHOS OF Q E 3 A B I L I T A T I O N :  P O I N T  PEPAIR OF M A I N  LTUE (IJP T O  2' L F  

P I P E  LENGTH: 396 FEET PIPE O I A Y E T E ~ :  2 4  1r.tSctics 

REPL4CEMEYT 1 

PR I O R I  T Y  UUMRER : 0.52 TRAYdSPORTATION AND TREAT?ENT r30C,T:  1 7 4 0  

LE4K ;Jl lM!3ES: 2 R O O K :  1 PAGE: 1 0 3  
LEAK ENTSY: ' 4UNICIPAL  M A T Y  LIFJE L E A K  EFJTRY C?VEA: FPSEYE&.!T 
LEAK TYPE: LEAK F R O M  HOLE OP CRACK TO L I N E  
LEAK ? A T E :  1 7 8 0 0 0  GALLONS OF I I J F I L  YE4RLY 
PROBA3LE CAUSE OF HOLE O R  C R P C K :  CRACKEI! P I P E  
P I P E  LEYCTH:  3 9 6  FEET P I P E  D IAMETE9:  2 4  IYJCHCS 
PIPE D E P T H :  i n  F E E T  P I P E  M A T E S I A L :  COYCRrTE 
R E H A H I L I T A T I O N  COST: $ 3 3 0 0  X I Y F I L  REMOVED: 51: 
METH03 OF R E H A B I L I T A T I O N :  POTNT REPAIR OF N A l N  LJ3!F (U"  TO 2 5  LF  

M I N I - 3  Y S T E !4: 2 UPSTREAM MAYHOLF: 3 0  !3'3UNSTRCAM WPNtir)LE: 3 3  

REPLACEMENT) 

P R I O R I T Y  NUMBER: 0.51 TRAFISPORTATION AND TREbT'dEhiT CO:T: 2 7 9 5  
M I N I  -3 Y S T  E Y  : 2 UPSTREAM MAYHOLE: 3 1  DOUNSTREAM YAYHC)LC: 3 2  
LEAK NUMBES: 1 EOOK: 1 PAGE: 1 0 1  
LEAK ENTRY: M U N I C I P A L  HATN L I Y E  L E A K  E'UTRY C O V E R :  EASEWFNT 
LEAK TYPE: I N F I L  WEIR MEASUREMENT 
L E 4 K  7 A f E :  3 5 6 0 0 0  GALLONS OF I Y F I L  YF45LY 
P I P E  LENGTH: 3 6 0  FEET P I P E  DIAMETER:  1 2  IhlPHF:S 
P I P E  3EPTH: 6 FEET P I P E  MATERIAL :  CL4Y 
R E H A B I L I T A T I O N  COST: S 5 4 0 0  X I N F I L  H E Y O V E D :  41 '  
METHO3 OF R E H A B I L I T A T I O N :  A I R  TEST AND CHE'd ICsLLY r J S C U 1  P ' A I P J  L I N E  

PR I O S I  T Y  hlUYi3ER : 0.49 TRPMSP09T4TION AND TREAT*'ENT C 0 C . T :  t. ? 2 1  
MIN I -SYSTEM:  2 UPSTREAM Y4YHOLE: 69 DOUNSTREAM MANHOLF: 5 6  
LEAK VUYRER: 2 BOOK: 1 PAGE: 7 5  
LEAK ENTPY: M U N I C I P A L  H A I N  L I N E  LEAK ENTRY COVEK: EASEYEP.T 
LFAK TYPE: L I N E  L E A K t S )  
LEAK 3 4 T E :  . 8 3 6 6 0  GALLONS OF I N F I L  YEAPLY 
PROBA3LE CAUSE OF L I N E  L E A K t S ) :  BROKEN OR SHATTEFiFl! P I P E  
P I P E  LENGTH: 1 4 3  FEET P I P E  DIAMETER:  1 9  INCHES 
P I P E  DEPTH: 6 FEET P I P E  MATERIAL :  C L A Y  
R E H 4 B I L I T A T I O N  Cr)ST: !% 1650 X I Y F I L  REYOVEr): 5 0  
METHOD OF S E Y A B I L I T A T I O N :  P O I N T  SEPAIR O F  WAIN L I N E  (UP 19 2c; L F  

RE PLACEHE N T )  



LOCKWOOD GSEENE ENGINEER5 INC. L'YNNF: A5Sr)Cf I T E S  I h l C  
OAKRI3GEq T N .  P R S 5 1 1  Y U R F P E E S ' I O S G r  T V  

F M O C  FEI IN4CDq DHTO 
JOP NUYQER 5JY'!?S6 

Y I Y I - S Y S T E M  2 SUMMARY F Y  P S I O S I T Y  r'4GCI 16 

P R I O R I  T Y  VJMSER : 0.49 TRALIIPnRTAfLOb! .??!? T R E h T ' * ' y N T  C:??r: '< ' i 2 i  
M I  N I - S  YS TE M : r? UPSTRE4M !4AI\IHJLE: 59 .39UYST9EAY MAr iPqLT:  5 6  
L E A K  YUY9E'I: 1 800K: 1 P 4 G E :  75 
LEAK 5NTRY: Y U N I C I P 4 L  M A I N  L I V E  LEAK ENTSY COVE": F _ ~ . C F : ! l ~ h : T  
LEAK TYPF: L I N E  L S A K ( S )  
L E A K  ? A T E :  8 3 6 6 0  GALLONS OF I Y F I L  YE4qLY 
PFlOBA3LE CAUSE OF L I N E  L E 4 K t S ) :  BROKEN O R  SHATTE'?ED C'IPE 
P I P E  LENGTH: 1 4 3  FEET P I P E  DIAYEfTEd:  1 9  I N C ' . i E j  
P I P E  I E P T H :  5 FEET P I P E  M A T E S I 4 L :  C L A Y  
R E H A B I L I T A T I O b J  COST: % 1650 X IrVFIL REYCIVE9: q p  

METHO3 OF R E H A B I L I T A T I O N :  P O I Q T  REPAIR 3F M A I N  L I r !E  (UP TO 2 -  L F  
REPLACEMENT) 

OF! I O R I T Y  rd'JHSfR: 0.47 TRArJSPORTATION bND TREAT'?E&T C n 3 T :  5 ? 9 2  
Y IhJ  I -S Y STEM : 3 UPSTRE.iM MANHOLE: 3 ?  DOWNST3EAM r4AMliOLE 3 3  
LEAK VJV!3€3: 1 PClOK: 1 PAGE: 1 0 3  
LEAK EUT9Y:  3LJPJICIPAL MAJN L I q E  L E 4 K  CNT9Y C 3VEE: FhSrwFhiT  
LCAK TYPF:  I N F I L  Y E X R  MEASUREMEVT 
LEAK ? 4 T E :  7 S 2 9 0 R  G4LLONS [IF I h l F I L  YEARLY 
P I P E  LENGTH: 3 9 6  FEET P I P E  I I I A Y E T E S :  24 I> lL! ikS 
P I P E  3EPTY:  1 0  FEET P I P E  " I T E i l I A L :  COrUCDcTE 
R E H A F i I L I T A T I ~ N  COST: B 1 3 6 7 2  Y I X F I L  REMQVED: 4'7 
METHO3 OF R E H A B I L I T A T I O N :  A I 9  TEST AND CHEMICALLY G S : ? U T  V A I N  L I V E  

PR 1 0 6 1  T Y  V!JYSES : 0.44 TRANSPORT4TIOiY AND TRE4Tt4EpJT C Q Y T :  ' 2 8 5  
M I N I - S Y S T E Y :  2 UPSTREAM MAPJHOLE: C 8 2 6  OQidNST?EAY MAYHCLE: C 3 6 5  
L E 4 K  V U M R F Q :  1 R O O K :  1 PAGE: Q8 
LFAK E Y T R Y :  V U N I C I P A L  M A I N  L I N E  L E 4 K  ErYTQY COVE": EbSEVrNT 
LEAK TYPE: I N F I L  U E I R  MEASURFYENT 
LEAK ? A T E :  36312  GALLONS O F  I N F I L  YEARLY 
P I P E  LENGTH: 4 3  FEET P I P E  D I A Y € T E S :  1 0  I N C H E S  
P I P E  9 E P T H :  9 FEET P I P E  MATERIAL :  C L 4 Y  
REHASILXTATIO iU  COST: B 6 4 5  X I N F I L  R E Y O V E I I :  4 p  
METHOD OF R E H A B I L I T A T I O N :  CLEANr  T V e A I R  TEST 3 3R3IJT L I N F  SCG'LrnJT 

PR I O R I  1 Y  NiJM3ER: 0.35 T R I Y S P O S T A T I D N  4 N D  TREAT' IE~JT C95T :  1 3 9 9  
M I N 1 - j  YSTE M: 2 UPSTREAM MANHOLE: 1 4  DOrlNST4EAP f * ' A Y i i O L r :  C A I  3 
LEAK HUMEER: 1 BOOK: 1 P4GE: 57 
LEAK SNTRY: ' I V N I C I P A L  M A I N  L I N E  LEAK ENTSY C 3 V E " :  E A 5 c Y F l h l T  
LEAK TYPE: I U F I L  WEIR MEASURFqEYT 
LEAK ?ATE:  1 7 A 0 0 0  GALLONS 9f  I r JF IL  YFARLY 
P I P E  LEYGTH: 1 5 1  FEET P I P E  DIAYETER:  1 5  IWCL1FS 
P I P E  DEPTH: 9 FEET P I P E  MATEHIAL :  C L 4 Y  
R E H A R I L I T A T I O N  COTT: S 3925 t I Y F I L  REYlOVEn: 4J 
METHO) OF R E H A B I L I T A T I O N :  A I R  TEST Ahlo CHEMICLLLY GR3UT M A I M  L I N F  

114 



PR, I O R I  T Y  ViJMqER : 0.35 TRAnJSPORT4T ION I ' J D  TREAT?CP:T (1.711.T: : 1399 
M I N I -3 Y S T E Y : 2 UP$TRE9M MPIJYOLE: 1 7 09  W N S T .P E 4 Y 11 A L E ! 3 4  
LEAK UUMRER: 1 P O O Y :  1 P 4 G E :  3 7  
LEAK I Y T R Y :  Yi . INICIP.AL M A I N  L I N E  L E A K  E N T O Y  C ~ V C P :  F A c F ~ ' ~ Y ~  

LEAK TYPE: L I N E  LF I4K(S)  
LEAK ? A T E :  1 7 8 0 0 0  GALLONS OF I N F I L  YF4OLY 
P 9 0 5 A 3 L E  CAUSE OF L I N E  L E 4 K t S ) :  CRACKED ? I P F  

DIPF:  1EPTt-I: 1 2  FEET P I P E  Y A T E R I A L :  Cr)!JC;lFTF 
R E H A R I L I T A T I O V  COST: ' S  3 9 6 8  % I N F I L  R E M O V E D :  4? 
METHOI OF R E H A B I L I T A T I O N :  A I R  TEST 4?10 CHEYICALLY GR9UT ? A I ' !  L T N E  

P I P E  LENGTH: 1 2 4  FEET P I P E  D I A Y E T E P :  2 4  1Nb:HCS 

P R I O R I T Y  YlJMBfR: 0.27 TR4NSPO9T4TIClN AND TQE4T'.IFNT C7;T: P 1 3 1 1  
M I  N I - S  YSTE M : 3 UPSTREAM MANHOLE: IC, D3UNST9E4M blA'Ii-!OLF: 1 7  
LEAK VUYSER: 3 HOOK: 1 P4GFI: 40 
LEAK INTRY: MUNICIPAL MAIN L r N E  LFPK ENTSY C 3 V E Q :  EaqEk lFhT 
LEAK TYPE: LEAK F R O M  HOLE O R  C R A C K  T O  L I V E  
LEAK ? A T E :  133500  GALLONS OF I N F I L  YEARLY 
PROSA3LE CAUSE OF HOLE OR C R 4 C K :  D E T E R I O ? A T E q  P I n E  
P I P E  LENGTH: 2 6 8  FEET P I P E  DIAMETER:  2 1  I N C H € $  
P I P F  I E P T Y :  11 FEET P I P E  M A T F R I A L :  C L A Y  
R E H A B I L I T A T I O N  C9ST:  f 4 9 0 0  L I N F I L  REMIOVE9): 51' 
YETHO3 OF R E H A B I L I T A T I O N :  P O l Y T  REPAIR OF M A I N  L I V E  ( U P  T O  2 =  L F  

REPLPCEMENT 1 

PR T O K I  TY YUMBER : 0 . 2 7  TRAhSPORTATION AND TREAT*Et.iT C O C T :  1?11 
M I N I - S Y S T E M :  2 UP3TSEAY MANHOLE: 1 6  ?OUNSTR€4P MAIJH9L.E: 1 7  
LEAK VtlMBER: 2 BOOK: 1 PAGF: 4 0  
LEAK ENTRY: M I J N I C I P A L  M A I N  L I N E  LEAK ENTRY C O V E G :  EASFMFNT 
LEAK TYPE: LEAK F R O M  HOLE O R  C S A C K  TO L I f J E  
LEAK SATE: 1 3 3 5 0 0  GALLONS OF I N F I L  YE4RLY 
PROBA3LE C4lJSE OF HOLE O R  CRACK: OETERIORATE3 P I P E  
P I P E  LENGTH: 248 FEET P I P E  D I A Y E T E 9 :  2 1  I N r H F c  

R E H A B I L I f A T I 3 N  COST: S 4 R 0 0  % I rJFIL REYOVE3: 5 "  
METHOD OF R E H A B I L I T A T I O N :  P O I N T  REPAIR OF M A I N  LIrJF: (UP T3 2 5  LF 

P I P E  3EPTH: 11 FEET PIPE MATERIAL: C L A Y  

REPLACEMENT) 

P R I O R I T Y  NUMBER: 0.27 TRASJSPQSTATION b N D  TSEAT'AENT C95T :  9: 1 3 1 1  
Y I N I  -S YS TEM: 2 UPSTREAM M4YHOLE: 16 DOWNST2EAM M A N H O L Y :  1 7  
L E A K  YJMBE?: 1 R O O # :  1 DAGE: 4 0  
LEAK ENTRY: Y U Y I C I P A L  M A I N  L I V E  L E 4 K  ENTRY C Q V E P :  E A S F M C Y T  
LEAK TYPE: LEAK F R O M  HOLE OR C R A C K  T 3  LI ' !E 
LEAK SATE: 1 3 3 5 0 0  GALLONUS A F  I N F I L  YE45LY 
PROBA3LE CAUSE OF HOLE C)R C R A C K :  DETEQIOPATED P I P E  
P I P E  LENGTH: 268  FEET P I P E  3 I A M E T E Q :  2 1  INCHES 
P I P E  DEPTH: 11 FEET P I P E  MATERIAL :  C L A Y  
R E H A B I L I T A T I O N  COST: S 4 8 0 0  X I H F I L  REMOVED: 5 0  
METHO3 OF R E H A B I L I T A T I O N :  P O I N T  REPAIR OF M A I N  L I N E  (UP T O  2 5  L F  

. 115 REPLACEMENT) 



LOCKU300 GREENE ENGINEERS I Y C o  L!YYNE 4SSOCTtTES I ? I C  
0 4 K R I 3 G E t  TN. P R S ' i l l  MUQFHEFSU090r  Th' 

FMPC FER:JALI) 9 9 H I  
JOE? NUMBER JY 'J755 

M 1 N I - S Y S T EM 2 SUMM4RY SY P S I O F i I T Y  r n ~ c  19 

P R I O R I T Y  NUMBER: 0.2.6 TRAbJSPOQTbTION AhJ9 TOEA TUCf-JT C D T T :  J 1 3 7 6  
f l I N I - 3 Y S T E M :  2 UPSTREAM MAFJHOLE: 15 DOWNSTEEAM MAVH9L'I:  1 7  
LEAK MUMHE9: 4 B O O K :  1 PAGE: 4 0  
LEAK ENTRY: f ? U V I C I P A L  Y 4 1 N  L I N E  LEAK ENTRY 5 9 V E F :  E i S E " ' E F ! T  
LEAK 1YPE:  L r A K  F R O M  HOLE OR CQPCK T O  LI 'JF:  
LEAK 3PTE:  1 2 9 9 4 0  G4LLOrJS OF I N F I L  Y E A R L Y  
P R O B A 3 L f  CAUSE OF HOLE O R  C R A C K :  DETFRIOOATE3 F I E F  
P I P E  LENGTH: 2 6 4  FEET P I P E  DIA i4ETFP:  2 1  In.!CtiE5 
P I P E  3EPTU:  11 FEET P I P E  MATEP.IPL:  C L A Y  
R E H A R I L I T A T I O Y  C O S T :  f 4800 Y I Y F I L  9EY3VF-3:  S ?  
METI103 OF $ E H A B I L I T A T I O N :  P O I N T  S E P A I R  O F  V A I N  L I p ! E  ( U P  T O  3c' LF 

REPLPCEMENTI 

P R I O R I T Y  I43M3EH : 0 0 2 5  T R A Y S P 0 4 T 9 T I O N  AND T!?EAr:,iE'JT CCCT: * h ? ?  
M S NS-S Y S I E  M : 2 UPSTREAM MANHOLE: I?, D O ; I : J S T R € A W  MANHOLE: CP13  
LEAK i'JUflRE9: 3 3004: 1 PAGE: 53 
LEAK ZNTRY: Y U N I C I P 4 L  M4TN L INF :  LEAK ENTRY C a V E ? :  E@SEVCFIT 
LEAK TYPE: LFAK FROM HOLE C)R C R A C K  TO L I V C  
LEAK 7ATE:  7 1 2 0 0  GALLDNS OF IVFF IL  YFARLY 
FROBA9LE CAUSE O F  HOLE OR C R A C K :  DETERIO?ATED 
P I P E  LENGTH: 151 FEET P I P E  OIAt4ETF3:  1 s  INC:YE% 
P I P E  2 E P T H :  9 FEET P I P E  F lATEo IAL :  C L A Y  
R E H A D I L I T 4 T I O Y  CClST: Ti 2 7 0 0  % I \ F I L  R E Y q V E 9 :  5: :  
METHO.3 OF R E H A B I L I T A T I O N :  P O I N T  REPAIR OF M A I N  Llr:!F fU;J T O  ?<, L F  

R f  P L  4CEMEYT 1 

P R I O R I T Y  NUMBER: 0.23 TRANSPORTATION &NIT) TSEAT'.lENT C O ' T :  * 4 3 5  
M I N I - S  Y S T E M : 2 UPSTRE4w MANHOLE: CB9P DOWNSTSEAV : IAYHqLF:  1 4  
LEAK U l l M 3 E 9 :  2 P O O K :  1 PAGF.: 53 
LEAK TVTRY: Y U N I C I P A L  M A I N  L I V E  LEAK ENTRY C 3 V E D :  EASFVFKT 
LEAK TYPE: L l Y E  L E A K t S )  
L € A K  ?ATE:  51588  GALLONS OF I N F I L  YEARLY 
PROBA3LE CAUSE OF L I N E  L E A K t S ) :  n F F S F T  O P  M I S 4 L I $ N F D  J Q I V T ( S 1  
P I P E  LENGTH: 1 3 0  FEET PTPE D I A V F T E S :  17 I N C H E Q  
P I P E  3EPTH: 7 FEET P I P E  M A T E S I A L :  C L 4 Y  
R E H A R I L I T A T I O N  C3ST:  S 2550 7 I f J F I L  RE"lVE9Z 5; 
METHO3 OF R E H 4 B I L I T A T I O Y :  POI ' JT  FEDAIR 3 F  M 4 1 N  LI'JC t!JP T3  3 5  L F  

REPLACEMENT 1 

P R I O R I  TY N'JMBER: 0 0 2 1  TqhNCPORTATION AND TREAT'lENT C O C T :  'C 3 2 4  
M I N I - S  YSTEY: 2 UPSTREAM M4NHOLE: C B 9 9  O O U N S T G E A M  Y6NHC)L': C U Q 4  
LEAK YUYSER:  1 UOOK: 1 PAGE: 8 1  SY!IKE C L 4 S S :  .? S Y O Y F  IYTFP!STTY:  H 
LEAK ENTRY: ' .qUNICIPAL M A I N  L I N E  LEAK ENTRY CqVE'?. :  FASEPEFlT 
LEAK TYPE: LEAK F R O M  HOLE: O q  CRACK T O  L I N E  
LEAK 3ATE:  2 8 5 4 1  GALLONS OF I N F L O  Y F A R L Y  
PROBA3LE CAUSE OF HOLE OR CRACK: DETERIORATED P I " E  
P I P E  LENGTY: 7 0  FEET P I P E  D IAr lETEK:  1 0  INCHES 
P I P E  3EPTH:  6 F E E T  P I P E  YATER14L:  C L A Y  
R E H A B I L I T A T I O N  COST: $ 1 0 5 0  x I~JFLO R E Y W E D :  4r! 
METH03 OF Q E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST % GROUT L I N F  SEG"FrJT 

116 



Ilk5 

O R I O P I T Y  V U M i i E R :  0.17 TSAf ' l '3P9STATIOb~I AND T R t A T ' ! C ? d T  C G C T t  '. 4 3 r: 
M I Y I - S  YSTEY:  2 UPSTREAY MPNHOLE: 1 4  DI);INSTRF_GY YANYQLF:  C Y 1 3  
LEAK NLIMYE!?: 2 i?OOK: 1 P d G F :  50 
L E A K  Z N T Q Y :  Y U ' J I C I P A L  M A I N  L I N E  L E 4 K  ENTRY C O V E P :  EdSEWEPI'T 
L E A K  TYPE:  L E A K  F R O M  HOLF O R  C R A C K  T O  LIVE 
LEAK I A T E :  4 9 4 8 4  G 4 L L O N S  OF I N F I L  Y E A g L Y  
PHOBA3LE CAUSE OF HOLE O R  CRACK: D E T E R I O R A T E 3  m1P.F 
P I P E  LENGTY:  1 5 1  FEET P I P E  D I A E Y E T E ? :  1 5  IrJc!+Es 
P I P E  DEPTH:  9 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O Y  COST: S, 2 7 0 0  X I V F I L  !?EYrlVE!l! S" 
METHOI  OF R E H A B I L I T A T I O N :  - P O I N T  R E P A I R  OF M 4 T N  L l N E  ( ! !P T O  7 c  L F  

R E P L  4CEMEN T 1 

P R I O R I T Y  NJVMOER: 0.12 T R 4 N S P O R T A T I O N  LND TTEATI IEWT Ct1';T: ' 6 6 1  
i l  I N I -S Y S TEi4 : 7 UPSTREAM MAiJHOLE: 1 7  DDU:JST@CAF! UbL't I f iLF: 34 
L E 4 K  V U Y R E R :  3 POOK: 1 PAGE: 37  
L E A K  I N T Q Y :  M l J N I C I P 4 L  Y 4 T N  L I q I F  L E A K  ENTRV c3VE":  F!37WFZ'T 
L E A K  TYPE:  L E 4 K  FRqM H O L F  OR C H A C Y  TO L I V E  
L E A K  ? A T E :  6 7 2 8 4  GALLONS OF 1:JFIL YEASLY 
P R O B A 3 L E  CAU5E OF HOLE OR CR4CK: CRACr(E9 P I P F  

P I P E  3 E P T H :  1 2  F E E T  P I P E  Y A T F S I A L :  COiVCY'TE 
R E H A ' 3 I L I T A T I O N  COST: S 4 1 0 0  7 IhJFIL REMOVED: r i p  
M E T H O I  OF R E H A B I L I T A T I O N :  P O I N T  9 E D A I R  3 F  M d I V  L I V E  ( U P  T O  22; L F  

P I P E  LENGTH:  1 2 4  F E E T  P I P E  D I A , * f T E n :  2 4  I N T H E 5  

REPLACEMENT)  

Pi3 I O R I  TY NUMBER: 0 . 1 1  T R A N S P O R T A T I O N  AND TREATNENT C O S T :  63P 
Y I N  I - S  Y S TEM: 2 UPSTREAM YAYHOLCT: 3 4  OOWPJSTSEAM MANHOLF: C R 5 4  
L E A K  NYMRES: 1 ROOK: 1 PPGE: 3 5  
L E A K  f V T P Y :  Y U N I C I P A L  M A I N  L I N E  L E A K  ENTRY COVES: EA.FF#FF!T 
L E A K  T Y P F :  I N F I L  Y E I R  MEASUREMENT 
L E A K  3 A T E :  81168 GALLONS OF I N F X L  Y E 9 9 L Y  
P I P E  LENGTH:  1 7 9  F E E T  P I P E  D I A M E T E Q :  5 2  I N C H E S  
P I P E  3 E P T H :  1 4  F E E T  P I P E  M A T F S I A L :  C q Y C Q i ' T L  
R E H A H I L I T A T I O N  COST: '3 5 6 3 6  X I I U F I L  ?lF.MOVEC: 4 p  
METHO) OF R E Y A B I L I T A T I O N :  C L t A N v T V , A I R  TEST S GR7UT L I N E  9EG'dErJT 

P R I O R I T Y  NUMRER: 0 . 1 0  T R A ' J S P O S T I T I O Y  4MC)  TREGT' IENT C 3 C T :  ;ns 
H I  N I - S  Y STEM: 2 UPSTREAM MANqOLC: E L A T  D3UNSTREAM f lAFlH3LE:  C d 2 P  
L E A K  VUYBER: 1 B O O K :  1 P A S F :  49 
L E A K  CNTRY: R U N I C I P 4 L  MATN L I > l c l  L E A K  EVTRY C O V E R :  E i S F Y F P i T  
L E A K  TYPE:  I N F I L  WEIR MEASUREVENT 
L E A K  ? A T E :  3 6 3 1 2  GALLONS nF I N F I L  Y E b R L v  
P I P E  LENGTH:  1 9 0  F E E T  F I o E  D I A Y E T E @ :  1 0  I n l T H E S  
P I P E  3 E P T H :  2 F E E T  P I P E  M A T E S I A L :  C L 4 Y  
R E H A R I L I T A T I O Y  COST: S 2 8 5 0  V, I 'JFIL R E Y T V E D :  4@ 
HETHO) OF R E H A B I L I T A T I O N :  C L E A N v T V q A I Q  TEST S, GqDUT LIAJUE SFT-gFNT 



L O C K W O O O  GREEUE ENGINEERS I N C .  '-iY;;!\IF A S S n C l  hTES I R C  
O A K R I ~ G E I  TN. P R S 5 1 1  flURFSFFCFOOH0, TN 

FMPC FESNb.LD, SHI'3  
J O R  NlJMqER I* IY b!7c\6 I 

M I N I - S Y S T E M  2 SUMMARY ?Y D R I O S I T Y  D P G F  2 7  

P R I O R I  T Y  VLJMtiER : 3.OR TRANSPORTATION'  hNC? TQE4T'-!FNT CO?T: 'r 785; 
2 G p s T R E A ~  ;.:A?;i;r;LE: E L A T  ~ ! - j : * ; ? ~ S i ~ E k y  *.!&?<;+qic: 2 2  ..-.I* -..--r... 

1.1 1 1'1 1 - > T 3 I L "I . 
LEAK Y'JYllnER: 1 R O O K :  1 PA,G;E: 7.3 
LEAK T h J T R Y :  M U N I C I P A L  M A I N  L I N F  LEAK E'JTRY C'IVE?: 5E:SE'tFr:T 
LEAK TYPE: I I 1 F I L  WE19 MEASUREVENT 
LEAK ? A T E :  3 5 3 1 2  GALLONS OF I N F I L  YEARLY 
P I P E  LEMGTl i :  2 3 0  F E E T  P I P E  DIA--lETES: INCHES 
P I P E  9 E P T H :  0 F E E T  P I P E  M A T E q I A L :  C L A Y  
? E H A B I L I T A T I ? V  C O Y T :  B 3 4 5 0  X I Z J F I L  RE'CITVEr): 4.' 
METHi33 OF R E H A B I L I T A T I O N :  CLEAMITVIAIR TCST q, C,R3'.JT L I N F  5FG'"'NT 

P R I O R I T Y  N'JMBER: 0 . 0 7  T R 4 N S P O 3 T A T I O N  ArJD T Q E A T ' A C N T  C O $ T :  ; 2 8 5  
M I  N 1 - 5  Y '3 TE M : 2 UPSTREAV YANHOLE: WLAT G9WiJSTdEAF1 HAttHOLE: 2 9  
LEAK \UMBER: 1 B O O K :  1 PAGE: 108 
L E A K  Z V T R Y :  MUFJICIPAL M A I N  L I N E  L E A K  ErYTOY " n V E @ :  EbSE'4'"'T 
LEAK TYPK: I i J F I L  U E I R  MEASURFHENT 
LEAK ? A T E :  3 6 3 1 2  GALLONS OF I F J F I L  YEASLY 
P I P E  LENGTH: 2 5 0  F E E T  P I P E  D I A ! j E T f Q :  1 9  IICHES 
PIPE X P T H :  a F E E T  D I P €  M l \ T E r l I A L :  C L 4 Y  
R E H 4 9 1 L I T A T 1 3 Y  COST: $ 3 7 5 0  % I P J F I L  REMOVEq: 4 n  
METHO1 OF R F . H A B I L I T A T I O Y :  CLEQNvTV,AIR T r S T  & CR?'JT L I V E  S F C " r ' l T  

PP I O R I  T Y  PJUMaTR : 0.04 T R A Y 9 P O P T 4 T I O N  AN3 TSEATYCh!T S O S T :  ' 9 3  
M I N I - 3 Y S T E S :  2 UPSTREAM HfiNHOLE: C 9 3 3  DJWYSTIIE A M  MARHOLF: C 0 4 0  
LEAK YUMBER: 1 B O O K :  1 PAGE: 9R 
LEAK I N T S Y :  M U N I C I P A L  MATN L I N E  L E A K  ENTRY ' :OVEP: EASEeErJT 
LEAK TYPE: I N F I L  V E I R  MEASURFVENT 
LEAK 2 A T E :  11748 GALLONS OF I N F I L  YEARLY 
P I P E  L E N G T Y :  1 4 1  FEET P I P E  DIAHETEQ:  1 Q  I N T H F S  
P I P E  3EPTH:  11 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A R I L I T A T I O N  COST: S 2115 % I N F I L  REMOVED: 4 p  
METHO3 OF R E H A B I L I T A T I O N :  A I R  TEST AND C M Y I C A L L Y  6 S O l J T  Y A T q  L I V E  
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LOCKYaOD GREENE LNGINE€RS IrJC. . J Y ~ V N [ T  G S Y C C I  ! T ~ S  I Y C  
P R S S 1 1  : ' U r F Q E E S . ' f ' 9 i ! *  TFJ 0 4 K R I 3 G E g  TN. 

FYPC FFRNAL9.  O H I O  
J O H  NUMRES UY' i756 

M I N I - S Y S T E y  3 SUMMARY 9 Y  P R I O R I T Y  r 4 ~ ; c  1 

P R l Q R I T Y  NUM3ER : 6 . R 1  TRAh!SPORT9TION !NO TREAT"ENT CQ!<T :  r. 2 I> 1 5 5 
M I N  1-3 Y S TEY : 3 UPSTREPY MCMHOLE: 1 Q  DOU3JSTRELP ? lAKHnLF:  C E 2 ?  
LEAK NUMRER: 1 R O O K :  1 PAGE: 1 3 6  
LEAK ENTRY: Y U N I C I P A L  YATN L I N E  LEAK ENTRY COVEQ: FdCFf#FIL 'T  
LEAK TYPE: L I N E  L E A K ( S )  
L E A K  ? A T E :  2 2 2 0 0 0 0  GALLONS OF I N F I L  Y F 4 R L Y  
P 9 0 9 4 3 L E  CAUSE OF L I N E  L E A K t S ) :  ! ')ETERIORATEO P I P [ .  
P I P E  LENGTH: 1 4 1  FEET P I P E  DIAMETER: 2 4  I N C H E S  
P I P E  3EPTH:  n FEET 0 I p E  MATERI.4L: C L 4 Y  
R E H A B I L I T A T I O N  COST: R 31340 X I N F I L  REYOVED: 6 3  
METHO3 OF ? E H P B I L I T A T I O N :  REPLACE SECTIC)?J O R  E N T I Q E  M A I N  L I " E  

t t  3 2  FEET I N D I C A T E 0  F O R  RLPLACFMENT + +  

P R l O R I T Y  NUMdER: 4 . 3 0  TRAYSPOQTATIOPJ A V D  TRFAT"ENT C n T T :  Q 1 9 2 A F  
MINT - S  Y S T E Y  : 3 UPSTREAM MANHOLE: 1HA 9OLirJSTSE4M YANHOLE: 18 
LEAK rY3MRE3: 1 R O O K :  1 PAGE: 1 7 7  
LEAK ENTRY: M U N I C I P A L  M 4 I N  L I N E  LEAK ENTRY C 3 V E n :  r4SFfJFFhlT 
LEAK TYPE: I N F I L  U E I R  ME4SUREYF.fUT 
LEAK 3ATE:  3 4 5 5 3 2 0  GALLONS OF I N F I L  YEASLY 
P I P E  LENGTH: 1 4 0  FEET P I P E  D I A Y E T E P :  74 INCHES 
P IPF :  3EDTY: 8 FEET P I P E  M A T F R I A L :  C L A Y  
R E H 4 E I L I T A T I O N  COTT: S 4 4 5 0  7 I N F I L  RE??L)VED! 4 n  
METHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V v A I R  T E S T  2 GR3UT LIPILT SCT,"ChJT 

P R I O R I T Y  \JJflBER: 3 . 6 6  TRANSPORTATION AND TRE4T' IFNT C O S T :  * 5n57 
r4 I rJ I -s y s  T E  Y : 3 UPSTREAM Y4NHOLE: ?'! DO'JNSTFEAP MArJtlnLE: ? I  
LEAK VUMBFR: 2 BOOK: 1 PAGE: 9 0  
LEAK Z Y T R Y :  UPSTR€AM MANHOLE LFQK ENTRY 7.7VEP: FASEvr' 'T 
LEAK TYPE: L E A K I N G  Y H  VQLLI BASE, 9R CONE 
LEAK 3ATE:  4 2 6 2 4 0  GALLONS OF I N F I L  YEARLY 
R E H 4 B I L I T A T I O N  C O S T :  5 1 6 0 0  7 I V F I L  REMOVED: 7 3  
METHO3 OF R E H A B I L I T A T I O N :  CLEAN MH U4LLSqPLUG LARGE C R A C K S -  

PLASTER+U4TERpROOF 

P R I O R I T Y  NUMBER: * 1.69 TRANSPOST4TION 4Nll  TREATvEUT C O C T :  1 2 2 1  
H I N  I-S Y S TEM : 3 UPSTRE4M MAYHOLF: 1 8  DOWNSTREAM YANHqLE:  CP20  
LEAK NdMDES: 2 BOOK: 1 PAGE: 136 
LFAK ENTRY: IJPSTREAM MANHOLE LEAK ENTRY CCIVEQ: EASEMEPJT 

L E A K  ?ATE:  8 8 8 0 0  GALLONS OF I N F I L  YEAQLY 
R E H A S I L I T A T I O N  COST: t 7 2 0  X I Y F I L  P . E Y O V E D :  7rl 
METHO3 OF Q E H A B I L I T A T I O N :  CLEAN MH U 4 L L S q F I L L  S f l A L L  

LEAK TYPE: L E A K I N G  MH IalALL, R A S E ,  O R  CE)NT: 

C R A C K S  , Y A T E R  PROOF w a u s  
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i '  PIP5 
LOCKU3OD GREENE ENGINEERS LNC. t i Y  NNE 4 S S C ) C  1 @ l F 5  I \ IC 
OAKRI3GE TN. D R S 5 1 1  "URFQEFS"f'!?Ov TN 

FYPC FERN4LDv O H I O  
JOB NUYBER ' iY ' . l756  

M I N  I - S Y  S T E Y  3 SUYM43Y ?.Y P R I O R I T Y  P A G E  , . .  ? 

P R - I O R I  T Y  NUMBER: 1 . 6 4  TRANSPORTATION AND TREATi4FNT C O q T :  3 3 5 4  
m i iv i - 3  T 3 I L 1-1 . 
LEAK VUMRER: 1 OOOK: 1 PAGE: 1 7 6  

LEAK TYPE:  I W F I L  U E I R  VEaSUS7MEYT 
LEAK I A T E :  3 7 7 4 0 0  GALLONS OF I N F I L  YF.42LY 
P I P E  L E h J G T Y :  1 2 0  FEET P I P E  DIAMETER:  6 I N C H E S  

R E H A B I L I T A T I 9 N  COS,T: '% l R O O  X I N F I L  REMQVED: 4f.l 
METHOD OF R E Y A B I L I T A T I O N :  C L E ~ N ~ T V I A I R .  TEST S GROUT L I N E  SEG?!E'IT 

4 7  8 . F . C l t r . r  1 . .  .... 1 1 1 m 1  r .  j u r . 3 1  n ~ a r i  I * I Y I Y I ~ L L .  PiLAT 2 G i i . i S T ? E L : - i  ! - ? A i . j i i G i E :  ..*..* -.. ---..I 

' LEAK ENTRY: Y U N I C I P A L  M A I N  L I ? J E  L E A K  E!lTRY C ~ V E I ? :  FTbSF_:?FFiT 

P I P E  I E P T H :  5 F E E T  PIPE MATFRIAL: cLay  

PR I O R I  TY WUYBER: 1.59 TRANqPOQTATIOY AN3 TPF4TYFhlT C O S T :  3 5 3 2  
f l I N I - S Y S T E M :  3 UPSTREAM MANHOLF: 48A OOWNSTRLAM MANHOLE: T E E  
LEAK VJMBE'I: 1 BOOK: 1 PAGE: 1 7 4  
L E A K  ZNTRY: Y U N I C I P A L  M A I N  L I N E  LEAK ENTRY S Q V E R :  EASFVCLIT 
LEAK TYPE: I N F I L  J E I R  MEASUREMENT 
LEAK S A T E :  3 5 5 0 7 2  GALLONS O F  I V F I L  YEASLY 
P I P E  LENGTH: 1 1 0  F E E T  P I P E  D I A M E T E P :  G INCHES 
P I P E  JEPTH:  6 F E E T  P I P E  M A T E R I A L :  C L 4 Y  
R E H A O I L I T A T I 3 Y  COST: S 1 6 5 0  % I Y F I L  REY3VCD: 4 7  
METHOD OF R E H A B I L I T A T I O Y :  CLEANITVIAIS TEST S G93UT L I Y E  FEG'ENT 

P q  I O Q I T Y  VUMBER: 1.59 TRAVSPORTATIOrJ 4ND TREATYENT C 3 S T :  Q 1 4 3 4  
M I  N 1-3 YSTEM: 3 UPSTRE4M MANHOLE: N L A T  30!dN3TREAM MAh'HOL?: C948 
LEAK \UMBER: 1 BOOK: 1 PAGE: 173 
LEAK EVTRY: M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY COVEE: E L S r Y r V T  
LEAK TYPE: I q F I L  U E I R  M E A S U R f Y E Y T  
LEAK RATE: 1 1 8 2 6 3 2  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTt1: 6 0  FEET P I P E  D I A Y E T E ? :  C, I V C Y F ?  
P I P E  DEPTH: 0 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A R I L I T A T I O V  COST: S 9 0 0  % I N F I L  REHQVEn: 4 1  
METHOD OF R E H A B I L I T A T I O N :  C L E A N I T V q A I R  TEST 8 GROUT L I rYE S F G ' r E N T  

P R I O R I T Y  NUMSER: 1.59 TRANSPORTATION ANI1  TREATYENT COST: 4 7 3 6  
M I  N I - S  Y 8 TEM : 3 UPSTREAM MANHOLE: C B 6 f I  DOVNCTSEAM VANMOLE: 4 9  
LEAK V i J M R E S :  1 R O O K :  1 PAGE: 1 7 2  
LEAK ENTRY: M U N I C I P A L  M A I Y  L I N E  L E A K  ENTRY C 3 V E R :  E 6 S F : p * r r b I T  
LEAK TYPE: I N F I L  U E I R  YE4SUREYEYT 
LEAK SATE:  602952  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 9 8  F E E T  PIPF:  D I A M E T E S :  1 2  INCHES 
P I P E  3EPTH:  6 F E E T  P I P E  M A T E R I 4 L :  C L A Y  
R E H A B I L I T A T I q N  COST:  S 2970  X I U F I L  REklOVED: 4P 
HETHOD OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST & GROUT L I N E  SEGKf-NT 
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LOCKUOOO GREENE ENGINEERS INC.  UYNNF f iS !?c)CIarCS I F ’ C  
oAKRI~GEI TN. P 5 q 5 1 1  MUPFDEEC”“ROI T‘J 

F M ° C  FERNALD. 3 H I O  
J O O  NUMRER VYX756  

M I N I - S Y S T E Y  3 SUHMARY 9Y P R I O S I T Y  “ A G E  

P R I O R I T Y  NUM3ER: 1.35 TRAYSPORTATION AND TREhT‘ICNT C r ) \ T :  Q 5 6 7 7  
V I  N I  - 3  Y STEM: 3 UPSTREAM MPYHQLE:  C B 2 0  D O t J M S T Y t A Y  MANHDL‘: 1 9  
LEAK V U M 9 E 9 :  2 B O O K :  1 PAGE: 1 3 3  
LEAK I N T R Y :  M U N I C I P A L  M A I Y  L I N E  LEAK EYTRY CCIVEP: fAS€wEp!T 
LEAK TYPE: L I N E  L E A K ( S 1  
LEAK RATE: 4 8 1 8 8 8  GALLONS OF I N F I L  YEARLY 
PROBABLE CAUCE O F  L I N E  L E A K ( S 1 :  D E T E R I O R I T E D  P I P F  
P I P E  LEQGTH: 2 8 1  FEET P I P E  DIAMETEY:  2 7  INCHET 
P I P E  I E P T H :  9 F F E T  P I P E  M A T E R I A L :  CqrYCQFTE 
R E H A B I L I T A T I O N  COST: J 4 2 0 0  X I V F I L  REYOVFD: 6Y 
METHO3 OF R ~ t i A B I L I T A T I O N :  REPLACE SECTIO‘ I  OR E N T I Q E  “A1L.I L I Y C  

* *  2R FEET I N D I C A T E D  F 3 9  REPLACLMENT * *  

PR I O S I  T Y  N’JMBER: 1.32 TRANSPORTATION f i N 3  T 9 r A T ’ I E ‘ J T  C S C T :  7 1 1 c : 3  
M I N I - S  YSTEW: 3 UPSTREAM MANHOLE: C R 1 8 4  DOW’UST3EPM MANHOLF: TEE 
LEAK VUMBER: 1 BOOK: 1 PAGE: 1 5 8  
LEAK ENTRY: f 4 U Y I C I P A L  M A I Y  L I M E  LEAK ENTRY CnVE;’: FdSFMFNT 
LEAK TYPE: I N F I L  U E I R  YEASUREMENT 
L E 4 K  SATE: 4 0 5 2 2 4  GALLONS OF IFJFIL YF4r7LY 
P I P E  LENGTH: 7 5  FEET P I P E  DIAIUIETER: 2 1  I V T H E 5  
P I P E  3EPTH: 9 FEET P I P E  Y A T E S I 4 L :  C L h Y  
R E H A P I L I T A T I O Y  C O S T :  $ 2 4 0 0  S: I f ’ !F IL REMOVED: 4 f )  
METH03 OF R E H A B I L I T A T I O ~ J :  CLEAM*TV,AIR TEST 2 GQCJUT LI”U’F: SFGh’FflT 

P R I O R I T Y  NUMaER: 1 . 1 3  TRAYSPORTaTION 5 N ’ l  TREbThlFNT C O S T :  ‘1. 3 4 8 7  
M I N I - S  YSTEM: 3 UPSTREAM MANHOLE: 4 7  DOUYSTREPM M4NHOLF: C 7 6 8  
LEAK VUYBER: 1 B O O K :  1 P4GE: 1 7 5  
LEAK ZYTRY: M U N I C I P A L  M A I N  L I N E  LEAK ENTQY C O V E ? :  F tSEwrP iT  

LEAK ?ATE:  4 4 4 0 0 0  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 2 0 5  FEET P I P E  D I A Y E T E ? :  1 0  INCYES 
P I P E  DEPTH: 5 F E E T  P I P E  MATERIAL :  C L A Y  
R E H A B I L I T A T I O Y  COST: $ 3 0 7 5  2: I V F I L  SEMOV€D: 4Y 
METHO3 OF R E H A B I L I T A T I O N :  CLEAY,TV,AIR TEST 8 GRlJUT L I N E  SEG‘IF’IT 

L E A K  TYPE: INFIL UEIR M E A S U R F Y E ~ T  

PR T O R I  T Y  NUMSER: 1 . 1 3  TRANSPORTATION P N D  TREATMENT C0C.T :  t 6 5 1  
M I N I - S  Y S TEM : 3 U P S T R f  4?4 Y4NHOLF: C B 6 h  D3VNSTHEAY MANPqLE:  TFE 
LEAK VUMBER: 1 B O O K :  1 PAGE: 1 3 4  
LEAK EYTRY: M U N I C I P A L  M A I N  L I N E  LEAK ENTQY CC)VER: EASFVCNT 
LEAK TYPE: I N F I L  Y E I R  MEASUQEYEYT 
LEAK RATE: 8 6 7 2 8  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 43  FEET P I P E  D I A Y E T E Q :  1 0  INCHFS 
P I P E  2 E P T H :  8 FEET P I P E  MATERIAL :  C L A Y  
R E H A B I L I T A T I O N  COST: $ 6 0 0  f! I N F I L  R E Y 9 V E D :  41: 
WETHO3 OF R E H A B I L I T A T I O N :  C L E A N ~ T V I A I R  TEST & GROUT L I N E  SEGf’FxT 
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LOCKUDOO GREENE ENGINEERS INC.  JYNNE A S 5 O C I t T E S  IFJC 
O A K R I ~ G E I  TNo p'9S511 kiUPFCCFqqOQO* T Y  

FMDC FERNPLI), O H I O  
JOa NUYRFR I.IYV7E6 

M [N I -SYSTEM 3 SUMMARY SY P O I O H I T Y  3&rJF 4 

P R I O R I T Y  NUMPER: 1 . 0 8  TRANSPOSTATION AN9 TREAT"1ENT C T ) S T !  T 5 1 .? 

L E A K  V U M P E ~ :  1 900~: I PAGE: 1 3 2  
MI V I -S Y STEY : ? UPSTREAM MANHOLE: C R 1 R  OOYNSTEECM Y I N H q L E :  TFE 

LEAK I ; I T R Y :  ?lUNICIpAL HATN L I N E  L'EAK ENTQY C Q V E a :  ELSEME!!!T 
LEAK TYPE: I N F I L  iJEIR MEASUREMENT 
LEAK i lATE:  5 6 0 0 8  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 15  FEET P I P E  D IAVETEC:  3 7  IFJITHES 
P I P E  I E P T H :  0 F f E T  P I P E  Y A T E R I A L :  COPJCP'TE 
R E H A i 3 I L I T A T I O Y  C Q S T :  % 4 R 0  Y I N F I L  REMOVES: 
METHO3 OF R E H A B I L I T A T I O N :  C L E 4 N q T V v A I R  TCST 8 GROUT L I N E  SF5.'.'FNT 

P R I O R I T Y  NUMSER: 1 0 0 7  Tf3AP;SPORTATION 4 N O  TREAT"EFJT CI?ST: 1 7 7 0  
M I  N I - S  Y S TEN : 3 UPSTREAM MAYHOLE: 4 7  DOUNST2EAM M4NHOLE: C S S P  
LEAK NLIM9EP: 2 SUOK: 1 PAGE: 1 7 5  
LEAK I V T R Y :  M U N I C I P A L  M A I N  L I N E  LEAK ENTRY C O V E F :  TASE"?fi!!T 

LEAK 3ATE:  1 8 0 2 6 4  GALLONS OF I N F I L  YEARLY 
PROBAaLE CAUSE OF L I N E  L E A K ( S ) :  BROKLN O R  SHATTESED P I P E  
P I P E  LENGTH: 2 0 5  FEET P I P E  D I A Y E T E ? :  1 0  IN7HHES 
P I P E  I E P T H :  5 FEET P I P E  MATE91AL:  C L A Y  
R E H A S I L I T A T I O F d  C O S T :  $ 1650 X I W F I L  REMOVED: 5 "  
METHO3 OF R E H A B I L I T A T I O N :  P O I N T  SEPAIR OF M A I N  L I N E  ( U P  T O  ? t r  L F  

L E A K  r w c :  LINE L E A K ( S )  

REPLACEMENT) 

P R I O R I T Y  NUMOER: 1004 TRAN5PORTATION 4NO TREAT'dEhlT C O Y T :  3 3 4 1  
M I  N I - S  Y STEY: 3 UPSTREAM MANHOLE: N L A T  03WrJST9EAM '4ARHnLF: C 9 2 2  
LEAK VUMOER: I q O C ) K :  1 PAGE: 3 3 1  
LEAK ZYTRY: M U N I C I P A L  M A I N  L I V E  LEAK EYTSY CqVE 9 :  EASFMCF:T 
LEAK TYPE: I N F I L  WEIR MEASUREMENT 
LEAK RATE: 2 9 8 0 7 2  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 5 0  FEET P I P E  D I A Y F T E R :  9 I V C H € S  
P I P E  3 E P T H : '  0 FEET P I P E  MATERIAL :  C L 4 Y  
R E H A B I L I T A T I O N  C O 5 f :  $ 2 2 5 0  2 I N F I L  REYQVED: 4 r  
METHO3 OF R E H A B I L I T A T I O N :  C L E A N v T V v A I R  TEST GROUT LIFJF: S C C " E n J T  

P R I O R I T Y  NUMBER: 0.80  TRANSPOQT4TION AND TREATI4EFJT C 3 ' T :  't 2 9 0 5  
M I N-I  - 3  Y S TE M : 3 UPSTREAM MArYHOLF: C 9 2 0  DfIWNSTREAY 94NHOLF.: 1 3  
LEAK Y'JMSES:  3 900K: 1 PAGC: 1 3 3  
LE-AK E Y T R Y :  M U N I C I P A L  M A I N  L I V E  LEAK ENTriY C O V E ? :  EE.SFMENT 
LEAK TYPFI: L I Q E  L E A K ( S 1  
LEAK 3ATE:  2 9 6 0 0 0  GALLONS ClF I . \ I F I L  YEARLY 
PRORA3LE CAUSE OF L I N E  L E A K ( S ) :  DROPPED OR S H E A P E D  P I P E  
P I P E  LENGTH: 2 8 1  FEET PTPE D1AYETF.p: 2 7  INCHES 
P I P E  DEPTH: 9 FEET P T P E  MATFRIAL :  CONCPETF: 
S E H A f l I L I T A T I b ? ;  COST: S 3 6 0 0  % I N F I L  REYOVEi3: 5'7 
YETHO3 OF R E H A B I L I T I T I O N :  P O I N T  REPAIR OF M A I N  L I V E  (UP T O  2 5  L F  

REPL4CEMENT) 
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LOCKUOOD GSEENE ENGINEERS I N C e  ' iYPNF A C S n C I  & T F S  I'.!c 
OAKRI3GEq TN. T rJ P !', S 5 1 1 NU R F i! F: E S L1 OR 0 9 

F M ° C  FEQNAL@r  OH19 
J ~ O  NUMRER W Y  r.!756 

M I N I - S Y S T E M  3 SUMHARY O Y  P S I O ! I I T Y  ' 4 G F  r, 

PR I O Q I  T Y  %UMI?ER: 0.69 TRANSPOQTATIOV 13Vn T Q E 6 , T ' d E Y T  COY?: ? ? 2 :. 
Y I N I - 5 Y S T E 3 : 3 UPSTREAY MANHOLF: U L A T  !IOUNSTSEAM NANHOLE:: 4 [ I  

LEAK V U M 9 E R :  1 nOOY: 1 PAGE: 1 7 1  
LEAK ENTRY: Y i J r l I C I P A L  M A I Y  L I N E  , LEAK ENTRY C9VEF:  FCSE'."rh!T 
LEAK TYPE: I N F I L  i E I S  MEASUREHENT 
LEAK SATE: 6 6 6 0 0  GALLONS O F  I N F I L  YEARLY 

P I P E  I E P T H :  2 F E E T -  P I P E  MATERIAL :  CLAY 
i 3 E H A R I L I T A T I D N  COST: S 7 5 0  % I N F I L  SCMOVEr): 4" 
METHOD OF 3 E H A B I L I T A T I O N :  C L E A N c T V e A I R  TEST R GR'JUT LIF!E SE5f"NT 

P I P E  LEN'rTH:  - 5 0  FEET PIPE D I A Y E T E C  G I N C H E S  

DR I O R I  T Y  NUMaER : 9 - 6 9  TRANSDORTATION .4N3 TREATie'EfJT C O S T :  C 2 1 0 9  
Y I N I - S  YS TE M : 3 UPSTREbM MANHOLE: 4 R  PJUNSTREAP! YANHCILr: C 3 s 4  
LEAK VUMBE9:  1 ROOK: 1 PAGE: 1 7 0  
LEAK T Y T S Y :  : - IUNICIPAL M A I Y  L I N E .  LEAK ENTRY f 3 V E c :  E P S E M E N T  

LEAK SATE: 3 6 8 4 7 2  GALLONS OF I N F I L  Y F I 4 R L Y  
P I P E  LEfJr2TY: 2 0 2  FEET PIPF:  D I A Y E T E Q :  1 2  I3J7UES 
P I P E  I E P T H :  3 FEET P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O Y  COST: 5 3 0 3 0  7 I N F I L  R E Y 9 V E 2 ) :  4? 
METHaC) OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY CROUT. Y A I V  L I N E  

L E ~ K  TYPE: IVFIL UEIR M E A S U R E M E X T  

PF I O R I  T Y  NUMSER : 0.69 TRAhSPORTATION AND TRCAT"EWT C7?T:  't 5 3 3  
H I Y I - 9 Y 5 T E M :  3 UPSTRE4M MANHOLE: ULAT 3OdNSTi3EAM YANHOLF: C 3 5 9  
LEAK NJMBES: 1 B O O K :  1 PAGE: 169 
LEAK Z V T R Y :  M U Y I C I P A L  M A I N  L I N E  LEAK ENTRY r 3 V E D :  EASEYEIIT 
LEAK TYPE: I N F I L  U E I R  MEASUREMEPJT 
LEAK ? A T E :  6 6 6 0 0  GALLONS OF IPJFIL YFARLY 

P I P E  3FPTH: R FEET P I P E  M A T E R I 4 L :  C L A Y  
R E H A B I L I T A T I O N  COST: S 7 5 0  % I N F I L  REYOVED! 4? 
HETHO3 OF 3 E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST & Gi3'.lUT L I P F  SEGM'NT 

P I P E  LENGTH: 5 0  FEET P I P E  D I A Y E T E P :  5 IN.ZHES 

P R I O R I  T Y  VUMaER: 0.64 TRA!dSPOQTATION IN9 TREATYENT C ' I S T :  4. 5H12  
M I N I -S Y S TE M : 3 UPSTREAM MANHOLE: C B 2 9  DOYNSTEEAM YANHOLE: 19 
LEAK NdJMBEP: 1 B O O K :  1 PAGE: 133 
LEAK ENTRY: M U N I C I P A L  M A I N  L I V E  LEAK ENTRY r O V E 7 :  EbSCyFNT 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK 3ATE:  7 4 0 0 0 0  GALLONS OF I N F I L  Y E A R L Y  
P I P E  LENGTH: 2 8 1  FEET P I P E  DIAMETER:  2 7  INCHES 
P I P E  DEPTH: 9 FEET P I P E  M A T F R I A L :  CONCPLTTE 
R E H 4 B I L I T A T I O N  COST: $ 9992 X I V F I L  REMOVEi): 4 0  
METHO) O F . R E H 4 B I L I T A T I O N :  A I R  TEST AND CHEMICALLY G R P V T  MAIN L I N E  
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PR I O P I  TY N'JMSER : 0.55 T R A V S P O R T A T I ~ V  WT) T R E A T Y N  C O S T :  ': 1 1 5 2  
3 U P S T R E b M  RArdHOLE: C R f C  UCIUNSTREAH .KANl IOLE:  CD18A F - * . + . , *  - \ . r r r . . r  

t l l ! ' * l - > l > l c ' ~ .  

LEAK N J M S E I :  2 Y O O K :  1 PAGE: 159 
LEAK Z V T R Y :  V U N I C I P A L  MATN L I i J E  L E A K  ENTRY CqVEP: C i S F v r b j T  
LEAK TYPE: L I N E  L E A K f S )  
L E 4 K  ? A T E :  1 1 8 4 0 0  GALLONS OF T N F I L  YFARLY 
PROBAaLE CAUSE OF L I N E  L E A K t S ) :  OP.OKEN 0 9  SHATTESED ? I P E  

P I P E  DEPTH: S F E E T  P I P E  M A T F R I A L :  C L A Y  
R E H A B I L I T A T I 9 S I  COST: S 2100 Y I V F I L  SEYOVED: I;? 

P I P E  LENGTH: 1 5 5  F E E T  PIPE DIAWTEH: i n  I r o w  

METHO) OF R E H A B I L I T A T I O N :  P O I N T  R E P A I R  OF M A I N  L I iUE (iJP Tg 3 5  L F  
REPLACEMENT 1 

PR I 0 9 1  T Y  NUMTSER: 0.46 TRAN5PORTATION 4 N 0  T9EATf"ErVT C O q T :  Q : 7 3  
M I  N I - S  YSTEM I 3 UPSTREAM M4NHOLC: C B 3 3  Dr)JNSTSFPM Y A N H 9 L C :  T C E  
L E h K  V J M R E Q :  1 3 O O K :  1 PAGE: 127 
LEAK ZrJTRY: M U N I C I P A L  M A I N  L I F l E  L E A K  ENTRY TOVEF: E b S F M C + : l  
LEAK TYPE: I % F I L  Y E I R  MEPSUREYENT 
LEAK ? A T E :  3 5 5 2 0  GALLON9 OF I N F I L  YEARLY 
P I P E  LENGTH: 4 0  F E E T  P I P E  D I A V E T E P :  1 1  I Y r H F C  
P I P E  3EPTH: 9 F E E T  P I P E  M A T E R I A L :  C L A Y  
Q E H A B I L I T A T I O N  COST: S 6 0 0  X I N F I L  REMQVED: 4 ( '  
ZETH03 OF S E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST R G S C ' J T  L I P I F  S c G ' ' C Y T  

DR I O q I T Y  NUMdER: 0.40 TRANSPORTATION AND TREAT*-iF:'uT C Q ' T :  4 9 7 9  
MI N I - S  Y S T E M  : 3 UPSTREAM MANHOLE: C B 6 4  DOUNSTHLAM VANHOLE: 49A 
LEAK VUMRER: 1 @ O O K :  1 PAGE: 1 6 8  
LEAK S Y T R Y :  M 'JNICTPAL M A I N  L I N E  L E A K  ENTQY CQVE": EASEVrb'T 
LEAK TYPE: I Q F I L  U E I R  YEhSUREMEYT 
L E A K  ? A T E :  1 1 9 5 8 4  G4LLONS OF I N F I L  YEARLY 
P I P E  LEYGTH: 90  F E E T  P I P E  DIA ' l t lTEFi :  1 5  INCHES 
P I P f  I E P T H :  @ F E E T  P I P E  M A T E q I A L :  C L A Y  
R E H A B I L I T A T I O N  COST: $ 2 3 4 0  X I Y F I L  REYOVED: 4 r  
IYETHC)3 OF R E H A B I L I T A T I O N :  A I R  T E S T  AND C H E M I C A L L Y  GROUT P A I N  L I N E  

PR I O R I  T Y  NUMBER : 0.40 TRANSPORT.&TI3N dND TREATVENT C O S T !  Q 1 2 0 q  
M I  N I - S  YSTEM : 3 UPSTREAM MANHOLE: 1 R C  D O W N S T R E A M  VPhil lOLE: 18R 
LEAK NdMAER: 2 POOK: 1 PAGE: 139 
LEAK EaTRY:  M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY CC)VED.: CLSEMFNT 
LEAK TYPE: L I N E  L E A K ( S 1  
LEAK 3 A T E :  1 2 3 1 3 6  G4LLONS OF I N F X L  YEA9LY 
PROBABLE CAUSE OF L I N E  L E A K t S ) :  SROKEN 09 SHATTE2ED P I P E  
P I P E  LENGTY:  2 0 1  F E E T  P I P E  DIAMETER:  2 1  I$JLJCYES 
P I P E  I E P T H :  9 F E E T  P I P E  M A T E S I A L :  COFJC;lFTE 
R E H A B I L I T A T I O Y  COST: f 3 0 0 0  7 II'JFIL REYOVED: 5 ;  
METHO3 OF R € H A B I L X T A T I O Y :  P O I N T  R E P A I R  OF M A I N  L I N E  CUP T O  7 5  L F  

REPL I C E H E N T  1 
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111.5 

LOCKUOOO GREENE ENGINEEQS INC. !IY*iVF A C S ? C T f i f F S  I ' ! C  .. 0 4 K R I 3 G E q  TN. DSSEl l l  t I !JSFaF.ES"QROr T R  
FMDC FESNALDq OHIO 

Jon NUMBClR 4 Y  '1756 
M I N I - S Y S T E M  3 SUPlMAPY '3Y P S I O Q I T Y  C ? G F  7 

PR T O R I  T Y  YUHF3ER: 0.39 T R A N S P O S T A T I d N  fib10 T?F4Tp,1E&T C 9 r . f :  7 15514 

L E 4 K  Y ' J Y Q E ? :  *1 i?C)OK: 1 PAGE: 159 

LEAK TYPE: I r J F I L  U E I R  MEASUREMENT 
LEAK ? P T E :  1 9 3 3 2 0  GALLONS ?)F I N F I L  YEARLY 
P I P E  LENGTH: 155  FEET P I P E  OIAiJIETEF: IF! I Y r i i E c  
P I P E  3EPTH:  6 F E E T  P I P E  H A T E R I 4 L :  C L A Y  
REHAB1 L I  T A T  I :IN C . O S T :  5 4 0 3 0  X I J J F I L  SEYOVEO: 4!' 
METHqD OF 7 E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT %A!'.! L I r J E  

M i  Q i - S  rsTE'1: 3 UPSTREAV MBNHOLE: C B f ?  0 3 W N S T R E h M  M4,NUOLF C P I s A  

LEAK I ? J T R Y :  '!!J!IICIPAL M A l Y  L I r J E  L E a K  E N ~ ~ Y  r I 3 v ~ f ; :  E ~ S E * J F V T  

P R T Q R I T Y  PJUMYER: 0.38 TAA:JSPORT4TION 4ND TREAT"ENT C O S T :  1 7 3 7  
M I N I - S Y S T E M :  3 UPSTREAM MAVHOLE: N L 4 T  nOJNSTFIL4M MAYHOLE: C P 2 3  
LEAK UUIYYEP: 1 B'3OK: 1 PAGE: 128  
LEAK EMTRY: M U N I C I P A L  M A I N  L I N E  L E A K  EVTRY C ? V E " :  EASEVFNT 
LEAK TYPE: I N F I L  V E I R  MEASURE'IEYT 
L f A K  ,?ATE: 2 2 1 1 1 2  GALLONS OF I N F I L  YF4HLY 
P I P E  LENGTH: 3 0 0  F E E T  P I P E  D I A V E T E Q :  d I Y f H F ?  
P I P E  3 5 P T H :  C F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O N  C O S T :  S 4 5 0 0  X I N F I L  REYQVF?! 4 1  
METHOI OF R E t l A a I L I T A T l O N :  C L E A N q T V e A I R  TEST ?. G R O U T  L I N E  SFG"FYT 

P R I O R I T Y  NUMPER: 0 . 3 6  TRANSPORTATIOPJ A Y i l  TRE4T:'E'lT C 0 ' ; T :  * 2 3 7  
M I  N I - S  Y S TEY : 3 UPSTREAM MANHOLE: C 8 6 4  DOANST?EAP Y4NHOLr:  18A 
LEAK Y'J'4qES: 1 900K:  1 PAGE: 154 
LEAK I U T R Y :  Y l J N I C I P A L  M A I N  L I V E  L E A K  ENTRY C O V E P :  E 4 S E w r f ' l T  
LEAK TYPE: I N F I L  U € I S  MEASUREYENT 
LEAK ? A T E :  3 0 1 9 2  GALLONS 3F I I J F I L  YEARLY 
P I P E  LENGTH: 4 3  F E E T  P I P E  DIAMETER:  1 9  INCHES 
P I P E  3EPTH: 7 F E E T  P I P E  M A T E R I 4 L :  C L b Y  
P E H A B I L I T A T I ' I N  COST: f 6 4 5  % IFIFIL SEMOVED: 4:' 
YETHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  T E S T  S GS')UT LIYJE SEG'*'FNT 

- 

P R I O R I T Y  NUMBER: 0.36 T R A Y S P O S T A T I a N  AN3 TREAT'SlENT C3ST:  ' 2 5 5  
M I N I - S  YSTEM: 5 UPSTREAf l  MANHOLE: C 8 5 7  00kfNSTREAM YAhlHOLE: 4 4  
LEAK YVPlBE9: 2 BOOK: 1 PAGE: 153 S Y O K E  CL4SS:  1 SSOKF:  I N T C b ! S I T Y :  t i  
L E A K  f N T R Y :  M U N I C I P A L  M A I N  L I N E  L F 4 K  ENTSY COVEY: E4SEVEUT 

LEAK ? A T E :  3 2 4 2 1  GALLONS OF INFL'I YEARLY 
PROBA3LE C4USE OF HOLE 05 CRACK: CRACKED D I P F  
P I P E  LENGTH: 4 7  F E E T  P I P E  OXAYETE9:  1 0  XNCHE5 
P I P E  2EPTH:  5 F E E T  P I P E  M A T E S I 4 L :  C L A Y  
R E H A B I L I T A T I O N  COST: 6 7 0 5  9: I U F L O  HE?IOVEC: 411 
METHOD OF S E H A B I L I T A T I O N :  C L E A N Q T V ~ A I R  TEST & GROUT L I N E  SEGMrWT 

L E A K  TYPE: L E A K  F R O M  HOLE O R  C R A C K  T J  LINE 
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LOCKUOOD GREENE ENGINEERS INC.  '.!YhlNF. 4 $ c : c \ C I  A T E S  I L J C  

O A K R I ~ G E I  TNo P R S ' i l l  ;!UP'=PEES"PRO* T N  
FMPC FESNALDe 9 H I 9  

J09  NUMOER YY.1756 
M I N I - S Y S T E M  3 SUMMARY i j Y  P R I O S I T Y  C A G E  ... 

PR I O R I  T Y  NIJMSER: 0 . 3 5  TRANSPOSTATIOY fiN3 T9EAT!AFFJT C n C T :  7 !i 1 Iz 
p!:-: Y S T E H :  J ur J I  IILMI-I I - I Y W ~ U L L .  CBG:>  D\^liii\iSTSZhi-i i . i A F i i i u i ' :  

LEAK VUMBES: 1 a O O K :  1 PAGE: 1 4 0  
LEAK E?JTRY: F I U N I C I P A L  M A I N  L I V E  L E A K  ENTSY C O V E % :  EASEYFFF'T 
LEAK TYPE: I Q F I L  U E I R  MEASUREMENT 
LEAK ? A T E :  104192 GALLONS OF I N F I L  YF4RLY 
P I P E  LENGTH: 1 4 8  FEET P I P E  D I A V E T F R :  1 3  I N C H E S  
P I P E  I E P T H :  4 FEET D I P E  M A T E S I A L :  C L A Y  
R E H A O I L I T A T l O Y  CC)ST: % ?220 ?: I T J F I L  F.EMCIVEO: 4 7  
METHOD OF R E H A B I L I T A T I O N :  C L E A N v T V v A I R  TEST & G R 2 U T  LIP.' SE6'* 'CYT 

7 F. E z I I ~ C T O ~ ~ U  I ~ L S I I I ~ ~  r .  

OR TOSI T Y  VUMSER : 9.33 TRANSPORTATION AND TREATi4EYT C O S T :  ? 3 7  
M I N I - S  YSTE Y :  3 UPSTREdM MANHOLE: C 0 5 7  001JN5T'iEAlu: MA'tIHQLrI: 40 
LEAK YUM3ER: 1 R O O K :  1 PAGE: 153 
LEAK EYTRY: M U N I C I P A L  M A I Y  L I N E  LEAK EYTRY Ch7VER: EASE'J"C1T 
LEAK TYPE: I N F I L  U E I R  M€PSUREYEP4T 

P I P E  LENqTH:  47 FEET P I P E  D I 4 M F T E S :  1 9  INUCHE? 
P I P E  3EPTH: 5 FEET P I P E  M A T C S I A L :  CLdY 
R E H A B I L I T A T I O N  COST: 6 705 Y I N F I L  REYOVE9): 4 n  
METHO3 OF R E Y A B I L I T A T I O N :  C L E A N v T V v A I R  TEST 2 G R S I J T  L I N L  SEC'.'FRIT 

LEAK RATE: 30192 GALLONS OF INFIL Y E A R L Y  

PR ' I O R I  TY NUM3ER: 0 0 3 1  TRANSPORTATION AND TREAT'AC'JT C C I c T :  1 q 3 q  
M I N I-S Y STEM : 3 UPSTREbY MANHOLE: 2; D O W V S T P E A M  Y ~ K P O L C :  2 1  
LEAK %UMBER: 1 ROOK: 1 PAGE: 90 
LEAK ZYTRY: Y U N I C I P A L  M A I N  L Ih !E  LEAK EYTRY ?DVEn:  E??E'dFP!T 
LEAK TYPE: I N F I L  Y E I R  MEASUREMENT 
LEAK ?ATE:  2 5 4 5 6 0  GALLONS 9F I V F I L  YFARLY 
P I P E  LENGTH: 1 9 9  FEET P I P E  D I A K E T E 7 :  3 6  INZ!iES 
P I P E  3EPTI i :  10 FEET PIPE M A T F R I A L :  C O P J C R F T E  
R E H A S I L I T A T I Q ~ J  COST: d 6 3 6 8  V, I Y F I L  REYOVED: 4': 
METHOD OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GSQUT !f lATR L I V E  

P R I O R I T Y  NUMBER: 0 . 2 6  TRAYSPOST4TIOM AND T9EAT'!EVT CO'T: ' 5 8 5  
M I N 1 -S Y S TE M : 3 UPSTREAH MANIIOLE: 493 DOdNSTEEAM r4AIJVOLF & P A  

LEAK N 'JM9f9 :  1 900K: 1 PAGE: 1 6 6  
LEAK I N T R Y :  M U N I C I P A L  M A I N  L I N E  LEAK ENTqY C O V E ? :  T f iFFYEr lT 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK 3 A T E :  4 9 1 3 6  GALLONS OF I W F I L  YEA9LY 
P I P E  LENGTH: 9 6  FEET P I P E  DIAI.1ETEH: 1 0  INCHE? 
P I P E  DEPTH: 5 FEFT P I P E  MATERIAL :  C L A Y  
R E H A R I L I T A T I O N  COST: t 1440 X I Y F I L  REMOVED:  4: 
YETHO3 OF R E H A B I L I T A T I O N :  C L E A N v T V v A I S  TEST R GR'IUT LI ' r 'E SFG!'F'JT 
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P R I O R I T Y  F l U M 3 E R :  ‘I022 TR4.*‘JSP04T4TLOed AJlO TREPT..!f‘d? C?.??: 7 4 1 2  
Y I rd I -S Y S T E W :  3 UDSTREAM MANHOLE: NLAT DOJNST‘IEAM Y4:Jl iOLE: 4 2  
LEAK YUMSEQ: 1 P G O K :  1 PAGE: 152 
LEAK : \ T R Y :  M U N I C I P A L  M A I N  L1‘;IE LEAK ENTSY C O V E S :  EASr_F!CIr\iT 

LEAK ? A T E :  5 2 3 9 2  GALLO?JS OF I N F I L  YEARLY 

P I P E  J E P T H :  I] F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H 4 8 I L I T A T I O V  COST: t 1 9 0 0  X I V F I L  S E Y O V E ? :  4’7 

LEAK TYPE: I V F I L  W E I R  MEASURE4ENT 

P I P E  LENGTH: 1 2 0  F E E T  P I P E  OIAf’ETER: & I K C I i E S  

HETHO3 OF R E H A B I L I T A T I O N :  CLEAN*TV,AIR TFST S G 9 ? U T  L 1 t J E  S C . G ” F Y T  

PR 19RI T Y  ‘JUH9ER : 0 0 2 1  TRANSPORTITICJN &NU TPEAT4EtJT C i J S T :  7 1 2 3 0  
YT N I  -3 Y STEM : 5 UPSTREAY YAIJHOLE: 4 3  QfiWNSTwEAV P b N P O L F :  C379 
LEAK V V M B E R :  1 D O O K :  1 PASF:  162 
LEAK ZNTSY: M ’ J N I C I P 4 L  M A I N  L I V E  L E A K  EhiTQY f g V E F :  E4cF”TPlT  
L F A K  TYPE: I ’ V F I L  W E I R  YEASUQEYEYT 
LEAK ? A T E :  1 5 2 7 3 6  GALLONS OF I N F I L  YFARLY 
P I P E  LENGTH: 2 1 2  F E E T  P I P E  Q I A 4 E T E Q :  13 IU”c(ES 
P I P E  J E P T H :  8 F E E T  P I P E  M A T E R I A L :  CONCPCTE 
S E H 4 B I L I T A T I O V  COST: .d 5 5 1 2  X I r J F I L  R T M 7 V F P :  4 ’  
METHO3 OF 9 E H A B I L I T A T I O N :  4 1 f f  TEST ACJD C H E # I C A L L Y  G 9 O I J T  Y 4 I Y  L I N E  

P R T O R I T Y  Y J Y t E R :  0 0 2 1  TRANCPORTATION 4ND THE4TwEYT C n c t :  c. 7 2 5 7  

LEAK VUMRER: 1 POOK: 1 PAGE: 1 2 4  
LEAK ENTRY: M U N I C I P A L  M A I N  L I V E  L E A K  ENT9Y C T ) V T @ :  F.P?E.CIFn’T 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
L E A K  ? A T E :  2 8 8 5 0 0  GALLONS T)F I N F I L  YEARLY 
P f P €  LENGTH: 3 2 6  FEET P I P E  DIAMETER:  35  I N C H E S  
P I P E  DEPTH: 11 F E E T  P I P E  M A T E R I A L :  C9rVCRFTE 
R E H A B I L I T A T I O N  COST: f 1 0 4 3 2  X I N F I L  REMOVED: 4: 
M€THOD OF ? E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY G Q 9 U T  “ A T N  L I N E  

Y I N I - S  Y S T E 4  : 3 UPSTREAM YANHOLE: 1 9  DOUNSTPEAM Y A Y t ; 3 L F *  p n  

DR I O R I  TY NUMBER: 0.18 TR4MSP’JPTATIOY 4ND TQEATMENT C Q S T :  ‘ 9 5 3  
MIYI-S YSTEM: 3 -REAH MANHOLE: 4 3  D!IUUSTREAM HANHOLC: C 9 5 8  
LEAK NUMBER: 2 R O O K :  1 PAGE: 1 4 5  
LEAK ErYTRY: UPSTREAY MANHOLE LFAK ENTRY C Q V E ? :  ECSErCh‘T 
LEAK TYPE: L E A K I N G  M H  WALL, 9ASE. O R  C O Y t  
LEAK ? A T E :  1 4 R 0 0  GALLONS OF I N F T L  YEbSLY 
R E H P B I L I T A T I O N  COST: J 1 1 2 0  X 1”JFIL R E Y J V E D :  71: 
YETHO3 OF R E H A B I L I T A T I O U :  CLEAY HH U4LLS,PLUG LARGE C R A C Y S ,  

PLbSTER+Y4TERPROOF 



1115 
LOCKU3OO GREENE ENGINEERS INC. \'YbiNE A q q i I C I A T T S  I r k C  
O A K R I I G E q  T Y .  ~ ~ ~ 5 1 1  MURF~EE?QORCI, i r d  

FYPC FERYPLDI 3YI3 
Jon NUMBER 4 Y V 7 5 6  

V T N I - S Y S T E M  3 SUMM4PY rJY P D I O R T T Y  PAGE 17 

PR I O 9 1  T Y  9UYIIOER : 0 . 1 3  T R 4 % S P O R T 4 T I O M  ANT) TP.EAT'-!FNT C r ) C T :  F 1 1 6 3  
M I V I - S Y S T E . 1 :  3 LJPSTREAM W4NHOLE: 1 H C  DOANSTEEPM MANHOLE: 1 8 B  
LEAK ?l i l# t?ER: 1 i300K: 1 P.4GE: 139  
LEAK I N T R Y :  ' I I J N I C I P A L  M 4 I N  L I N E  L E 4 K  ENTRY C J V E ? :  EASEV:F?.:T 
LEAK TYPE: I N F I L  WEIR MEASUREMENT 
LEAK ? A T E :  1 4 8 0 0 0  GALLONS OF I N F I L  Y E A P L Y  
P I P E  i E N G T c f :  201 FEET. P I P E  D I A Y E T E P :  2 1  I Y C H € S  
P I P E  DEPTH: 9 F E E T  P I P E  M A T E S I 4 L :  COYCRETE 
R E H A B I L I T A T I - y ) ! * I  CC iST :  $ 6 4 3 2  X I 8 J F I L  REY3VED: 4 3  
METHOD OF R E H A B I L I T A T I O N :  A I R  TEST A h l o  C H E M I C A L L Y  GROUT Y A I N  L I N E  

P R I O R I T Y  iV'JMqER: 0.17 TRANSPOSTATIOPJ AND TSEAT?fErVT C O C T :  ? 1 1 0 7  
M I N I - S  YSTEM: 3 IJPSTREAY MANHOLE: 1SP DOWNSTREAM MANHOLE: 1 R C  
LEAK VLIPlBES: 1 B O O K :  1 PAG€: 1 4 1  
LEAK EPJTRY: M U Y I C I P A L  M A I N  L I M E  L E A K  E'4TP.Y COVE?: EASF'E '+T  
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK RATE: 1 4 0 8 9 6  GALLONS Q C  I N F I L  Y F A n L v  
P I P E  LENGTH: 2 0 0  FEET P I P E  D14METEC.: 2 1  I N C H F S  
P I P E  I E P T H :  8 F E E T  P I P E  M A T E S I A L :  C L 3 Y  
R E H A B I L I T A T I O Y  COST: b 6 4 0 0  Y I N F I L  REYOVEC): 4" 
METHOI i ) ~  REHABILITATION: AIR T E S T  A Y O  CHEMICALLY G R C U T  ! w r d  L I R E  

PR T O R I  T Y  V l J M 3 E R :  0 .16 T R A Y S P O R T 4 T I O N  sND TREAT*,lENT C 9 C . T :  2 5 5 2  
M I N I - 3  YSTE 9: 3 UPSTREAM MAYHOLE: C B 5 8  D!I'dNJC;TREAY YPhl t l3LF!  C 3 5 3  
LEAK VJMBE'I: 1 9 O O K :  1 PAGE: 1 4 3  
LEAK CVTRY: M U N I C I P A L  M A I N  L I Y E  L E A Y  EYTRY C!>VEf-': E4SE"FFIT  
LEAK TYPE: I t J F I L  d E I R  ME4SUREMEYT 
LEAK ? A T E :  7 6 6 6 4  GALLONS OF I N F I L  YEPSLY 
P I P E  LENGTH: 2 5 0  F E E T  P T P F  D I A Y E T E Q :  1 0  1YCHT.C 
P I P E  I E P T H :  7 F F E T  P T P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O Y  COST: S 3 7 5 0  2 I P J F I L  REIYlQVEn: 4 0  
METHOD OF q E H A B I L I T A T I O Y :  C L E A N w T V q A I R  TFST 8 GR'jUT L I V E  5€G'?C\ IT  

P R I O R I T Y  NUMBER: 0 . 1 4  TRANSPORTATION AN0 TREATYENT C O C T :  P 911 
M I N  1-5  Y STEM : 3 UPSTREAM MANHOLE: It19 DOUNSTPEAM YArlHOL": 1 9 4  
LEAK VUMRER: 1 BOOK: 1 P4GE: 138 
LEAK TYTRY: M U N I C I P A L  M A I N  L I N E  L E A Y  ENTRY C O V E D :  ELSC'aFKT 

LEAK RATE: 1 1 6 6 2 4  GALLONS OF I N F I L  YEARLY 
P I P E  LEYGTH:  2 0 0  F E E T  P I P E  D I A H E T E S :  2 1  I V ' I H E 9  
P I P E  I E P I H :  9 F E E T  P I P E  M A T E S I 4 L :  C L A Y  
R E H A 6 I L I T A T I O N  COST: $ 5 4 0 0  X I Y F I L  SEM9VED: 4 7  
HETH03 OF R E H A B I L I T A T I O N :  A I R  TEST AYD C H E M I C A L L Y  GROUT M A I N  L I N E  

LEAK TYPE: 1:JFIL Y E I R  MEASUREAEYT 
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1115 

LOCKUOOD GREENE ENGINEERS I Y C .  .tYIJNE ASSOCILTES I F ‘ C  

O A K R I I G E  e TN. P S S q 1 1  MUPFPEFY’pSO* T N  
FMPC FERNALD. 3 H 1 3  

J O B  NUMBER J Y V 7 5 6  
M I N I - S Y S T E M  3 SUMMARY S Y  P R I O R I T Y  P 4 G r  11 

P R I O R I  f Y  NUYBER: 0.09 TRANSPORTATION AND TREAT:lENT C O q T :  Q 5 7 2  
M I N I - 3  Y S T E M : f UPSTREAM MAVHOLE: C 9 9 1  DOUI\ISTEEAY M4YHOLE: 1 5  
LEAK VUMBE9:  1 000K:  1 PAGE: 1 4 7  
LEAK EYTRY: Y U N I C I P A L  M A I Y  L I N E  LEAK EVTRY C 9 V f R :  E h ‘ j E Y F h ! T  
LEAK TYPE: I t \ i F I L  ‘ JEIR MEASUREMENT 
LEAK AATE: 4 7 3 6 0  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 5 2  FEET P I P E  D I A V E T E S :  1 5  I Y S H F ?  
P I P E  I E P T H :  7 FEET P I P E  MATFRIAL :  C L b Y  
P E H A R I L I T A T I O N  COST: $ 7 9 5 2  % I N F I L  REYqVED: 4: 
YETHO3 OF R E H A B I L I T A T I O N :  A I R  TEST AN3 C H E Y I C A L L Y  G R O U T  M A I Y  L I N E  

P R I O R I  T Y  NUMaER: 0 . 0 8  TRANSPORTATION AND TrlEAT’+lEYT C O S T :  ? 2 7 3  
M I N I - S  YSTEY: 3 UPSTREAM MANHOLE: 4 3  DOJNSTREAY MANHOLE: C55R 
LEAK rYUMRER: 1 B O O K :  1 PAGE: 1 4 5  
LEAK ENTRY: P U r J I C I P A L  M 4 1 N  L I N E  LEAK ENTRY C I ) V E P :  E4SFVFPIT 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK ?ATE:  3 4 6 3 2  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 2 1 1  FEET P I P E  D IAYETEY:  10 INCHES 
P I P E  I E P T H :  7 FEET P I P E  MATEQIAL :  C L A Y  
R E H A S I L I T A T I O N  COST: S 3 1 6 5  % I N F I L  REMOVED: 4 ”  
HETHOJ OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT Y A I V  L I N E  

P R I O R I T Y  YUMBER: 0 . 0 7  TRANSPORTATION AND 1REAT’”ENT COST: 1 7 3 7  
M I N  I -S Y S TE M : 3 UPSTREAM MAYHOLE: NLAT DOtfNSTREAM MANHOLE: C B 6 6  
LEAK rY3MBfl: 1 B 0 0 K :  1 PAGF: 1 3 5  
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  L E A K  ENTSY C O V E R :  FbSEMcP!T 
LEAK TYPE: I Y F I L  U E I R  MEASUREMENT 
LEAK ? A T E :  3 0 1 9 2  GALLONS OF I Y F I L  YEARLY 
P I P E  LENGTH: 2 2 @  FEET P I P E  DIAMETEA:  5 INCHES 
P I P E  3EPTH:  0 FEET P I P E  MATERIAL :  C L A Y  
R E H A B I L I T A T I O N  COST: S 3 3 0 0  % I N F I L  REM3VE3: 4 0  
METHOI OF R E H A B I L I T A T I O N :  C L E A N ~ T V I A I S  TEST Q GROUT L I V E  SEGMFNT 

P R I O R I T Y  NUMBER: 0 . 0 6  TRANSPORTATION AND TREATWENT CCIST:  9 1 4 5  
M I  N I - S  Y STEM : 3 UPSTREAM HANHOLE: 4 3  DOUNSTREAM MANHOLE: CE58 
LEAK VUWBEQ: 3 ROOK: 1 PAGE: 145 
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  LEAK ENTRY C9VEP: EASEWEb!T 
LEAK TYPE: L I N E  L E A K ( S )  
LEAK SATE: 1 4 8 0 0  GALLONS OF I N F I L  YEARLY 
PROBABLE CAUSE OF L I N E  L E A K t S ) :  BROKEN O R  SHATTEFiED P I P E  
P I P E  LENGTH: 2 1 1  FEET P I P E  DIAMETER: 1 0  INCHES 
P I P E  I E P T H :  7 F E E T  P I P E  Y A T F r i I A L :  C L A Y  
R E H A B I L I T A T I O N  COST: C 2 4 0 0  % I N F I L  R E M G V E I ? :  5 p  
HETHO) OF R E H A B I L I T A T I O N :  P O I N T  REPAIR OF M A I N  L I N E  (IJP T O  2’5 L F  

REPLACEMENT) 
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LOCKUOOD GREENE ENGINEERS INC.  slY!JNE A S S 3 C I e T E S  I ! J C  
OAKRI3GEq TN. P R S S 1 1  vURFFEESn@ROq T N  

FMoC FERNALD. O H I O  
JOB NUMPE R 1.JY " 7 5 6  

M I N 1  -SYSTEM 3 SUflPlARY !3Y P R I O R I T Y  PAGE 1 2  

P R I O R I T Y  NUMBER : 0 . 0 3  TRANSPORTATION 3ND TSEATI!FYT C n T :  B ? ?  
M I N I  -S Y STEM : 3 UPSTREAM MANHOLE: N L A T  DOYNSTREAM MANHOLE: C B 6 7  
LEAK V U M B E R :  1 R O O K :  1 PAGE: 178 
LEAK I Y T R Y :  M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY C O V E R :  EASEMFNT 
LEAK TYPE: I N F I L  WEIR MEASUREMENT 
L E A K  ? A T E :  8880  G4LLONS OF I N F I L  YE4RLY 
P I P E  LENGTH: 1 2 0  FEET P I P E  OIA?IETES: 8 INCHES 
P I P E  3 E P T Y :  5 F E E T  P I P E  M A T E R I A L :  C L A Y  
R C H 4 B I L I T A T I O N  COST: S 1 8 0 0  X I N F I L  REYOVED: 4 7  
METHOD OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST & GRsUT L I Q C  SEGMENT 

P R I O R I T Y  N'JMBER: 0 . 0 3  TRAYSPORTATION AND TREATVFVT CrlST: * 7 0  
M I  N I - S  Y STEM : 3 UPSTREAM MANHOLE: C B 5 7  DOWNSTREAM MA%HOLE: 4 7  
LEAK VUMBER: 1 BOOK: 1 PAGE: 177 
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  L E 4 K  ENTRY C O V E R :  EASEMENT 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
L E A K  ? A T E :  8890 GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 3 5  F E E T  P I P E  DI4 '4ETER:  1 0  I N C Y E S  
P I P E  3EPTH:  5 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O N  C O S T :  S 2 0 2 5  7 I N F I L  R E V 9 V E P :  4 ^  
METHO3 OF R E H A B I L I T A T I O N :  C L E A N * T V q A I R  TEST 8 GqOUT L I N E  SEGMFNT 

P R I O R I T Y  NJMBER: 0 . 0 3  TRANSPORTATION bN9 TSEATYFNT COFT: 3 101 
M I  N I  -3 YS T E M  : 3 UPSTREAM MANHOLE: 4 2  DO'rJbJSTREAM MAfJhOLE: 44 
L E A K  VUMSER: 1 BOOK: 1 PAGE: 151 
LEAN I N T R Y :  M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY T O V E K :  EA5EKEFlT 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK 3 A T E :  2 4 2 7 2  GALLONS OF I N F I L  YEASLY 
P I P E  LENGTH: 4 1 1  FEET P I P E  DIAMETER:  1 0  INCHES 
P I P E  DEPTH: 5 FEET P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I 3 N  COST: S 6165 X I N F I L  REMOVE[?: 4': 
METHOD OF R E H A B I L I T A T I O N :  C L E A b J r T V e A I R  TEST 8 GROUT L I N E  5fGwLENT 

P R I O R I  TY IUUMBER : 0 . 0 3  TRANSPORTATION AND TREAT'IIENT C O S T :  4 4  
M I N I - S  YSTEM: 3 UPSTREAM MANHOLE: C B 5 h  OOidYSTREAM YANHOLF TEE 
LEAK \UMBER: 1 BOOK: 1 PAGE: 150  
LEAK ENTRY: Y U N I C I P A L  M A I N  L I N E  LEAK ENTRY C O V E R :  F A S F M E N T  
L E A K  TYPE: I Y F I L  U E I R  flEASURFMENT 
LEAK 3 A T E :  5624  GALLONS OF I N F I L  Y f A R L Y  
P I P E  LENGTH: 9 5  F E E T  P I P E  D I A U E T E Y :  lrl I N C H E S  
P I P E  3 € P T H :  5 F E E T  P I P E  MAYERIAL:  C L A Y  
R E H A B I L I T A T I O N  COST: $. 1 4 2 5  X I Y F I L  REMOVED: 4r) 
METHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  T E S T  S GROUT L I N E  S E G M E Y T  
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L O C K U 3 0 D  GREENE E N G I N E E R S  I N C .  rIYF:h:F b 5 S ~ C T  J T F S  I ‘ ! C  
OAKRIOGE 9 T Y o  P H S S t l  ! ‘ ! J H F Q E F : ~ ’ ~ t ? J r  1’4 

FMPC F E R N 4 L D e  01113 
Jon PJUMSER IJY ‘1756 

f i I N I - S Y S T E M  3 SUMMARY t3Y 2 R I 0 9 1 T Y  “ P G F  1 5  

P R I O R I  T Y  NJ?l:3ER : 0 0 0 3  T R I X S P 3 R T A T I O N  dhl9 TSEAT ‘JEYT C S S T :  -r 6 r1 

M I ! . j I - S Y S T E Y :  3 U P S T R E A Y  MA!JHOLE: 4 4  UOIJNST9EAM ‘ Ib !JH3LE:  CSSl 
L E A K  Y t l M E I E S :  1 9 0 0 K :  1 PAGE: 1 4 9  
L E P K  TNTRY:  3 U N I C I P A L  M 4 T N  L I V E  L E P Y  E Y T S Y  C,?VFI” :  E f i ? E u E F : T  
L E A K  TYPE:  I N F I L  3 E I R  QE4SUREMENT 
L E 4 K  I A T E :  32R8  GALLONS OF I N F I L  YCPRLY 
P I P E  LEIJGTH: 7 5  F E E T  P T D E  DIA?!FTEg: 1 5  IFISL1ES 
P I P E  3EPTt-t :  8 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A S I L I T A T I 3 ? 4  COST: $ 1’376 X I V F I L  R E Y O V E O :  4 r  
METHO) OF 3 E H A B I L I T A T I O N :  A I R  T E S T  4ND C H E M I C A L L Y  G R Q U T  F A I N  L I N E  
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1115 

LOCKUOOD GSEENE ENGINEERS INC.  'JYNNE ASSOCIATES I Y C  
OAKR13GEq TN. !''IS51 1 '?!JRF?E?T.'O'I!), TN 

FMPC FE9NALr l .  3 9 1 0  
JOT! PlUMFIER WY'1756 

MIPJI-SYSTFM 4 SUMM4P.Y dY PRIOQTTY F A G C  1 

P R I O R I T Y  NUMOER: 2 T e n Q  T R A ~ , ~ P Q R T 4 T ! ~ & !  i ? N D  TRE&y'-jEF.!T C O S T :  t 2 q i 6 f i  
M I N I -S Y S TE V : 4 UPSTREAY !'!ANHOLE: ULA T D O Y N S T s E A M  MANHOLE: 5 7  
.LEAK VUMBER: 1 Ri)OK:  1 PAGE: 181  
LEAK ENTRY: Y U N I C I P A L  HAXN L I M E  LEAK E'VTRY COVE?: EPSEMFkT 
LEAK TYPE: I N F I L  W E I K  MEASUREMENT 
LEAK ?ATE:  3 0 7 5 9 1 2  G4LLONS OF I 'UFIL  YEARLY 
P I P E  LENGTH: 7 0  . F E E T  P I P E  DIAI'IETER: 5 INCi-lES 
P I P E  3EPTY:  0 FEET P I P E  M A T E P I 4 L :  C L A Y  
R E H A B I L I T A T I O N  COST: f 1 0 5 0  X I N F I L  S E M O V E r ) :  4 ?  
METHO) OF R E H A B I L I T A T I O N :  C L E A N q T V g A I R  TEST & GROUT L I N E  SEGMENT 

P R I O R I T Y  'JUYBER: 12 .73  TRANSPORTATION 4ND TSEAT"IENT C O S T :  e. 3.q 1 7  
M I N I -S Y S T E M : Q UPSTREAM MAVHOLE: E L A T  DOW'JSTREAM YP$JHrlLE: c y 7 6  
LEAK I\llJYF3ES: 1 900K: 1 P4GE: 1 8 4  
LEAK I N T R Y :  Y U N I C I P A L  M A I N  L I N E  LEAK ENTRY COVEP: E A S E Y ~ N T  
LEAK TYPE: I N F I L  V E I R  MEASUREMENT 
LEAK' -3  ATE: 48S928 GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 2 5  FEET P I P E  D I 4 Y E T E S :  5 INCHES 
P I P E  I E P T H :  5 FEET P I P E  MATERIAL :  CLAY 
R E H A B I L I T A T I O 4 l  COST: S 3 0 0  X T N F I L  REMOVED: 4 0  
METHOD OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST 8 GROUT L I N E  SEGp*'FNT 

P R I O R I T Y  IVUHRER: 5.93 TRANSPORTATION 4ND TREATYEYT C O S T :  T 2 4 8 6 2  
MINI -SYSTEM:  4 UPSTREAY MAPJHOLE: 5 8  DOWNSTriEbM Y4NHOLF.: A 3  
LEAK YUMSER: 1 B O O K :  1 PAGE: 95 
L E A K  Z N T R Y :  MUNICIPAL MAIN L I w  LEAK ENTFlY C O V E ? :  fASrh!FF.!T 
LEAK TYPE: I N F I L  U E I R  MEASUREYENT 
L E A Y  3ATE:  3 1 6 5 2 6 4  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: , 1 3 1  FEET P I P E  D IAYETES:  3 6  I 4 C H E S  
P I P E  DEPTH: 1 5  F E E T  P I P E  MATERIAL :  CONCRETE 
R E H A B I L I T A T I O N  COST: $ 4 1 3 2  X I N F I L  REY3VED:  4 9  
METHOD OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT F 4 I N  L I N E  

PR I O R I  T Y  NUflBER: 5.26 TRANSPOSTATION AND TREATMENT C O S T :  'f 3 3 1 0  
M I N I-S Y S T E H  : 4 UPSTREAM HAVHOLE: C d 7 5  DOUNSTQEAH HANHOLF: CB74  
LEAK NUMBER: 1 ROOK: 1 PAGE: 1 8 7  
LEAK E N T R Y :  M U N I C I P A L  M A I N  L I N E  LEAK ErYTRY COVES: E b F E Y E k l T  
LEAK TYPE: I N F I L  Y E I R  MEASUREMENT 
LEAK PATE: 4 2 2 5 8 6  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 4 2  FEET P I P E  DIAMETER:  1 0  INCHES 
P I P E  3EPTH: 8 FEET P I P E  MATERIAL :  C L A Y  
R E H A B I L I T A T I O N  COST: $ 6 3 0  X I N F I L  REHOVEn: 40 
HETHO3 OF R E H A B I L I T A T I O N :  C L E A N ~ T V I A I R  TEST I3 GROUT LIPIF: SFqUCNT 
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c r r ~  PR X O R I  T Y  Y?IY:',ER: 4.40 TRANSPORTATION AN!\ T Q . E ~ T ' ? ~ P 1 T  C 3 7 , ? :  * J ' 1  I 

M I N I - S  Y S T E Cl : 4 UPSTREAM MANHOLE: W L A T  OObJNSTREAM '4PI;!h3LF: 5 s  
LEAK \UMBER: 1 R O O K :  1 PAGE: 1 9 0  
LEAK ENTRY: M U N I C I P A L  M A I N  L I Q E  LEAK ErJTRY C O V E ? :  EfSF' 'E" !T 
LEAK TYPE: I N F I L  WEIR ME4SlJREMENT 
LEAK 3 A T E :  7 1 5 4 2 3  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 5 5  F E E T  P I P E  D I A Y F T E R :  G I N C t t E S  
P I P E  3 E P T H :  9 F E E T  P I P E  M A T E r l I 4 L :  C L A Y  

METHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V v A I R  TCST P, Z R e U T  L I ? ! F  S r C , " E $ I T  
S E H A B I L I T A T I O N  COST: f 1 2 7 5  X I I J F I L  R E . V ? V E S :  4it 

PR I 0 9 1  T Y  U'JM!?ER : 4 0 3 4  T R 4 N S P O S T A T I O N  4 Y n  TRE4T4TP!T C P C T :  * 7 ,021 
Y I N I - S  Y STEY : 4 UPSTREPM MANHOLE: N L A T  DOIJYSTREAM M4NHOLE: 5 5  
LEAK N Y M q E 3 :  1 R O O K :  1 PAG?: 192 
LEAK I Y T S Y :  P I U N I C I P A L  M A I N  L I V E  L E A K  ENTRY ' r ) V E Q :  EbSFYEP''T 
LEAK TYPE: I N F I L  V E I R  MEASUREMENT 
L E A K  I A T E :  9 9 5 7 2 4  G4LLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 2 0  F E E T  P I P E  D I A Y E T E R :  I; I N C Y E S  
P I P E  3 E P T H :  0 F E E T  P I P E  M A T E S I 4 L :  C L 4 Y  
R E H A B I L I T A T I O N  COST: % 1 0 0 0  Z I N F I L  REMOVEP: 4 n  
METHOD OF R E H A B I L I T A T I O N :  C L E A N v T V w A I S  TEST & GR'JUT L I N F  SFG'.'FNT 

PR IOYI TY UUMSER: 3 . 0 s  TRANSDORTATIOY AND TREAT*.'FNT C O S T :  ; 1 0 2 3  
M I  N I - S  Y STEM : 0 UPSTREAM MANHOLE: C 3 7 6  DOUNSTSEAM MANHOLE! C977 
LEAK V U M B E P :  1 R O O K :  1 PAGE: 183 
L F A K  ENTRY: Y U N I C I P A L  M A I N  L I V E  L E A K  ENT'IY C O V E R :  FASFPrn!T 
LEAK TYPE: I Y F I L  U E I P  MEASUREYEYT 
LEAK 3 A T E :  2 4 4 9 0 0  GALLONS OF 1"JFIL YE4RLY 
P I P E  LENGTH: 4 2  F E E T  P I P E  DIAYSETER: I n  I Y C Y E S  
P I P E  3EPTH:  6 F E E T  P I P E  M A T E R I A L :  C L A Y  
R F H A B I L I T A T I O N  COST: S; 6 3 0  T I N F I L  RFYOVED: 4c1 
METHO3 OF R E H A B I L I T A T I O N :  C L E ~ N ~ T V I A I R  TEST I G R O J T  L I N E  TEGMrYT 

PR IOSX TY NUMSER: 3.01 TRANSPORTATION aND TREbT"FYT CPST: ' 9 5 8 6  
M I N I - S  Y S TE M : 4 UPSTRE4M VAYHOLE: '.35 0flUYSTVE4['4 IYA!JHnLF: C P 7 4  
L E 4 K  VUMBER: 2 300K: 1 PAGE: 189 
LEAK I N T R Y :  M ' J N I C I P A L  M A I N  L I N E  L E 4 K  ENTRY C q V E n :  FACFtPT4'1 
LEAK TYPE: L I N E  L E A K t S )  
L E A K  I A T E :  8 7 4 5 4 8  GbLLONS OF I r JF IL  Y F 4 S L Y  
PROBA3LE CAUSE OF L I N E  L E A K ( S ) :  CRACKEO DIPE 
P I P E  LENGTH: 2 4 3  F E E T  P I P E  D I A q E T E R :  1 3  INCHES 
P I P E  J E P T H :  * 8 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A O I L I T A T I O N  COST: S 21350 7 I N F I L  REMi3VEr): 5 "  
METHO) OF W~ABILITATION: POINT REP~IR OF MAIN L r r J E  ( u o  TC) 3' LF  

REPLACEMENT 1 
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O R  I O R I  T Y  NIJM3ES: 2 . 5 3  TRA'~ ISPOAT9T13N ArJO T.QE4T"F"iT C:35T: .' 1 1 2 7 4  
f i i i i i - S ' T s T E p i :  

LEAK Y L I M S E ? :  1 B O O K :  1 P 4 6 F :  197 
LEAK ELITRY: m U N I C I P 4 L  M A I i V  L I N E  LEAK ENT?Y C?VE:'.: F,iCF'.'Fb'T 
LEAK TYPE: L I 4 E  L E A K G 1  
LEAK ? A T E :  1 4 3 5 3 9 2  G A L L O X S  OF 111 YE4RLY 
P H 0 3 A 3 L E  CAUSE OF L I N E  L E A K ( S 1 :  OEFECTIVF:  

4 UPSTREAY MALJHOLF:: 6 3  i)O'JrJSTkC&!I k?b?Jtlr )LE:  5 3  

P I P E  LEVGTH:  1 7 1  F E E T  P I P E  D I A Y E T E S :  1 7  It!!'ci4FS 
O I P E  I E P T H :  2 F E E T  P I P E  MATER-IAL:  CLhY 
R E H A D I L I T A T I 3 Y  CQST: B 4 4 4 5  X T / I  REM;IVf!?:  4.' 
M f T H C l I  OF S E t I A R I L I T A T I O N :  A I R  TEST 4NO C H E Y I C A L L Y  G R O L J T  " 4 I Y  LI?J;IE 

. .  
PR IORI T Y  NdM3ER 2 . 4 1  T R A a S P Q S T A T I O Y  a i l D  TREATn4F:.11 COST: 1 5 2 9 1  
M I  N I - S  Y STEM : 9 UPSTREAY M4CJHOLF:: 4 6  DOUNSTKEAM FlANtlO.LE: C 0 7 4  
LEAK VIIMPE3: 1 R O O K :  1 PPGE: 189 
LEAK ZNTRY: M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY C O V E R :  t P . S F . V C h ! T  

L E A 6  ? A T E :  1 9 4 5 5 4 F  GALLONS OF I !VFIL YEARLY 
P I P E  LENGTH: 2 4 3  FEET P I P E  D I A M E T E R :  19 INCHES 
P I P E  3 E P f H :  8 F E E T  P I P E  M A T E R I A L :  C L 4 Y  
P E H A B I L I T A T I O Y  COST: $ 6 3 1 8  V, I N F I L  R E Y O V E Q :  4 n  
M E T H O 3  OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY Sr l3UT Y b I Y  L I N E  

L E A K  r y w :  INFIL XIR M E A S U R E W Y T  

P R I O R I  T Y  N'JMRER : 2.09 T R A ' J ~ P O R T A T I 3 P I  AND TREAT'"EFJT C 9 5 T :  2 1 ' 3 4 2  
M I  N I - S  Y STE M : 4 UPSTREAM MANHOLE: C B 7 3  00YfJSTREAM MAPIHOLE: 5 7  
LEAK VUMCJER: 2 R O O K :  1 P4GE: 1 9 4  
LEAK ENTRY: UPSTREAM MANHOLE L E A K  ENTRY C O V E F :  E A S F V C b l T  
LEAK TYPE: L E A K I N G  MH U A L L q  B A S E 9  OR CONE 
LEAK ? A T E :  9 7 6 1 4  GALLONS OF I N F I L  YEARLY 
R E H A B I L I T A T I O N  COST:  $ 6 4 0  X I p J F I L  R€MI)VED: 7rt 
METHO3 OF R E H 4 B I L I T A T I O N :  CLF'4N MH WALLSIPLUG LARGE CRACKS, 

PLASTER+UATESPROOF 

P R I O S I  TY NUMBER: 1.98 TRANSPORT4TIOM ANg TRCdTYErVT CI!?T: ' 1 3 3 6  
M I N I - S Y S T f r l :  4 UPSTREAM MANHOLE: U L A T  DOVNSTHEAM MPN!IOLF: C 8 7 r  
LEAK VUMBE3: 1 BOOK: 1 PAGE: 1 8 6  
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  L E A K  ENTPY C O V E R :  EhSEMEF1T 
LEAK TYPE: I N F I L  YE I R  ME ASUREMEh!T 
LEAK ? A T E :  2 3 3 7 8 4  GALLONS OF I N F I L  YE4RLY 
P I P E  LENGTH: 6 5  F E E T  P I P E  DIA; IET€R: 5 I N f Y E S  
P I P E  DEPTH: 0 FEET P I P E  M A T E R I A L :  C L A Y  
R E H A R I L I T A T I O N  COST: $ 9 7 5  X I N F I L  REMOVED: 4 P  
# € T H O 3  OF R E H A B I L I T A T I O N :  CLEAN,TV,AIR TFST S CRQUT L I Y E  SCIC'lFWT 
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1115 
LOCKU30D GREEN€ ENGINEERS I N C o  I,IY*!QE ;I;ync T . ~ T F S  I "IC 
OAKRIDGE9 T M o  PRS511 '-'UPFREET'rs90 TnJ 

FMPC FERNALD, 7 H 1 3  
J 0 8  NUMBER d Y V 7 5 5  

!'l I N I - S Y  STEY 4 SUMM49Y 0.Y o R I 0 2 T T Y  r 9 G r  

P R I O R I  T Y  NUYEER : 1.44 TRAf'ISPOTTATION 4FJ.3 TQF4T'!T'.IT C C I Y T !  '* '! 4 5 P 
f l IN I - ;ySTE: . ;  
LEAK NUMEE7: 1 8OOK: 1 PAGE: 199 
LEAK EYTSY:  Y ? l N I C I P A L  M A I Y  L I N E  L E A K  ENTRY COVE": EASEVEKT 
LEAK TYPE: L I N E  L E A K ( S )  
LEAK ? A T E :  5 5 7 6 3 0  GALLONS OF I N F I L  YEARLY 
PSOBA3LE CAUSE OF L I Y E  L E A K ( S 1 :  D E F E C T I V Y  J q I V T ( 5 )  
P I P E  LErJGTH: 2 0 5  FEET F I P E  D I A ! I E T E ? :  1 2  II iCHE; 
P I P E  3EPTH:  7 F E E T  P I P E  Y A T E R I A L :  C L G Y  

METHO3 OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY 5 R O l l T  X A T Y  L I V E  

4 U P S T K E 4 M  MPNHOLE: C B 7 1  $OUNSTRE4H YAhjggLF:  6 2  

R E H A R I L I T A T I O U  COST: b 3 0 7 5  X I rJF IL  RF:.I!?VEn: 4,:: 

P R I O R I T Y  NLIMPER: l o 3 8  TRANSPORTATION AND TQEAT'dENT C O S T :  5 4 0 4  
C I N I - S  Y S T E ?I : 4 UPSTRE4M MANHOLE: 5 2  9qWrUSTHEAlr\ M P N H O L F :  ti2 
LEAK N'JMBER: 1 HOOK: 1 PAGE: 198 
L E A K  Z N T 9 Y :  Y U N I C I P A L  M A I N  L I V E  L E A K  ENTSY CDVE": CbSEMENT 
LEAK TYPE: I N F I L  U E I Q  MEASUREYENT 
LEAK ? A T ? :  6 Q 9 5 1 6  G A L L 9 N S  OF I V F I L  YEARLY 

P I P E  3EPTH:  4 FEET P I P E  MATER14L:  C L A Y  
R E H A B I L I T A T I O N  COST: $ 3 9 6 0  % I Y F I L  REYOVED: 4 7  
METHO3 OF R E H 4 B I L I T A T I O N :  A I R  TEST A'ID C H E Y I C P L L Y  GPOUT Y A T h l  L I ? J E  

P I P E  LENGTH: 2 6 4  F E E T  PIPE D I A Y C T C ' Y :  1 7  I r J r i j E q  

P R I O R I  TY NUYOER : 1.24 T R A N S P O R T A T I q Y  s N 3  TAE4T"FNT C O S T :  ? 1 '91  
M I  N I - S  Y S TEY : 4 UPSTREAM MANHOLE: C B 7 J  D O U Y c T S E A M  Y4NHOLC:  - L  

L E A K  VLJYYER: 1 r100K: 1 PAGE: 1 9 4  
LEAK EQTRY: ' I I J N I C I P A L  M A I Y  L I V E  L E A K  ElVTQY COVE?: EI\SEMFI?IT 
LEAK TYPE: I U F I L  U E I R  HE4SURENENT 
LEAK ? A T E :  2 4 2 0 1 0  GALLONS OF 111 YEASLY 
P I P E  LENGTH: 1 0 2  F E E T  P I P E  D I A Y E T E P :  111 IN< 'HFC 
P I P E  3EPTH:  4 F E E T  P I P E  M A T E R I I L :  : L A Y  
R E H A B I L I T A T I ' I N  COST: t 1 5 3 0  % I/I REYOVED: 4 7  
METHO3 OF R E H A R I L I T A T I O N :  A I R  TEST AND C H E M I C A L L Y  SRGUT IV1bIfJ L I N E  

c 7  

P R I O R I T Y  NJMF1ER: 0094 TRANSPOSTATION PrY9 TREAT'EIENT C O C T :  ? 2 4 ? 1  
M I N I - S  Y STEM : 4 UPSTREAM MANHOLE: 5 4  DOdNSTREAM YANHr)LF: J )  

L E A K  YlJMRE3: 1 B O O K :  1 PAGE: 195 
LEAK I N T H Y :  Y U N I C I P A L  M A I N  L I V E  L E A K  ENTRY C 3 V E Q :  EASEb"rh 'T  
LEAK TYPE: I Y F I L  WEIR MEASUREr4EVT 
LEAK 3 A T E :  3 6 0 4 6 A  G4LLONS OF I N F I L  YFARLY 
P I P E  LCNGTY: 2 0 0  F E E T  P I P E  3 I A I Y E T E 9 :  117 I k C H E S  
P I P E  DEPTH: 8 FEET P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O V  COST: % 3 0 0 0  X I i 'JFIL R E H O V E D :  4 "  
METHOD OF R E H A B I L I T A T I O N :  C L E A N q T V 9 A I S  TEST R G R 9 L I T  L I N E  S E G U F h ~ T  

' 7  
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P R I O R I T Y  Y L I M B E R :  O e Q 5  TRANSPORTATION J N Q  TREAT':E'JT C 3 ? T :  f 3.6 05 
M!P! ! -SYSTEY:  4 G?.STRci t !+  i i 4 F i H Q i E  i Cd'T'+ r\C)LJNSTHF!.,Y ??,4Np(T)LF! 57 
LEAK V ' J M B E R :  1 R O O K :  1 PAGE: 185  
LEAK EI ITRY: Y I J N I C I P A L  M A I N  L I Y E  LEAK EYTRY C D V E F :  E4$F!:EP!T 
L E 4 K  TYPE: IN!FIL WEIR MEbSURFMENT 
LEAK ? A T E :  4 5 9 0 0 0  GALLONS OF T N F I L  YE4RLY 
P I P E  LENGTH: 1 6 2  FEET PTPE DIAMETER:  1 8  I Y C H E S  
P I P E  9EPTFt: 8 FEET P I P E  M 4 T E R I A L :  C9:dCRTTE 
R E H A S I L I T A T I O N  C9ST:  $ 4 2 1 2  X 1;JFIL  i ? ? ? I l V E ? :  4 "  
METHOO OF R E H A B I L I T A T I O N :  A I R  TEST AYD CHEMICALLY G R O I J T  Y A I Y  L I N E  

P R I O 3 l T Y  NiJMBER: 0 . 7 9  TRANSPORTATIO'J 4N3 TQEAT';!ENT C ! ) C T :  t 2 2 6 6  
M I N I - S Y S T E Y :  4 UPSTREAM MANHOLE: C B 7 7  00WNST2EA"4 MkNYQLt :  TCE 
LEAK VgMBES: 1 . R O O K :  1 PAGF: 1 9 2  
LEAK ENTRY: X I J N I C I P A L  M A I Y  L I V E  LEAK EiJT9Y C J V E ? :  f rSF" IFNT 
LEAK TYPE: IhJFIL U E I R  MEASUREHENT 
LE4K :?ATE: 268558  GALLONS OF IP lF IL  YF4RLY 
P I P E  LENGTH: 1 1 0  FEET P I P E  DIAMETER.: 1 5  I N C H E S  
P I P E  I E P T H :  8 F E E T  P I P E  M A T E q I A L :  C L A Y  
R E H A S I L I T A T I O N  C O S T :  S 2 8 6 0  X I N F I L  REMOVED: 4C 
M f T H 0 3  OF R E H A B I L I T A T I O N :  C L E A N q T Y q A I R  TCST 8 GR:IUT L I U E  SFTGr.:F?JT 

PR I O R I  TY NUMBER: 0.72 T R A R S P 3 R T A T I 3 N  AN3 TREATWENT C O T T :  r. 

M I N 1-3 Y STEM : 4 UPSTREAM MANHOLE: 5 7  DOWNSTPEAM M A Y t l 3 L ' :  
L E A K  VUMRES: 4 R O O K :  1 PAGE: 179  
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  L E 4 K  ElVTSY C?VEQ:  KA9Er'rP.T 
L E A K  TYPE: L I N E  L E A K t S )  
LEAK S A T E :  2 1 7 8 7 2  GALLONS OF I N F I L  YEARLY 
PROBAaLE CAUSE OF L I N E  L E A K t S ) :  OFFSET r)P M I S A L I G N E D  J O I N T ( S 1  
P I P '  LErUGTri: 2 6 4  FEET P I P E  DIA i4ETEp:  18 II\'T.!iEF 
P I P E  I E P T H :  11 FEET P I P E  MATERIAL :  CONCRETE 
R E H A B I L I T A T I O V  COST: C 3520 :: S Y F I L  s€MrJv€n: Lt 
HETHOD OF R E Y A B I L I T A T I O N :  REPLACE S f c T I o > d  OS E'STIDE " 4 I r l  L I N T  

* *  3 2  FEET I N D I C A T E D  FOR REFLACEYEbJT * *  

P R I O R I T Y  NUMBER: 0.70 TRAWSPOqTATIOV ANT? TREAT'lIErJT COST: 'r 
H I  M I - 5  Y STEM : 4 UPSTREAf l  MANHOLE: E L A T  DOVNSTSEAM YANHr)LE: CR7i j  
LEAK YUMBER: 1 000K: 1 PAGE: 217  
LEAK ENTRY: V U N I C I P A L  M A I N  L I r J E  LEAK ENTRY CqVE!?:  EASEVFNT 
LEAK TYPE: I N F I L  Y E I R  ME4SUREMENT 
LEAK 3ATE:  1 0 7 1 0 0  GALLONS OF IhJFIL YEASLY 
P I P E  LENGTH: 8 0  FEET P I P E  DIAMETES:  6 INCI t r .9  
P I P E  2EPTH: 0 FEET P I P E  M A T E R I 4 L :  C L A Y  
R E H A B I L I T A T I O N  COST: 'S 1 2 0 0  % I N F I L  RE?IgVED: 4C 
METHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST g GRgLJT LIIJF: SFG"EYT 
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LOCKU300 GSEENE ENGINEERS INC. '*iY'.'VF 4 5 C l C  T GTEC I ' IC 
O A K R I I G E .  TN. P R S s l l  YUPF3EES'nROe T Y  

FMPC FESNALD, 3HIC) 
J O B  NUYBER dY'J756 

M I N I - S Y S T E M  4 SUMMARY 8Y 2 9 I : I R I T Y  " 4 G E  '. 
Po T O R I  T Y  WUMSER: 0.70 TRAKSPORTATION ANT! TEEAT''F?lT CPYT:  f 1 1 0 ;  
y 1 1.1 I =.; y s T E;.; : 4 . u P S r K E a n  q , & i \ j H Q L E :  

LEAK VUNRES: 1 EOOK: 1 PAGE: 2 1 6  
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY C : ? V E C :  E S E Y F V T  
LEAK TYPE: I N F I L  LJEIR MEASUREMENT 
LEAK ? A T E :  140760 GALLONS OF I N F I L  Y F A H L I  

P I P E  3 E P T H :  4 F E E T  P I P E  M A T E R I 4 L :  C P S T  T R O N  
R E H 4 B I L I T A T I O N  COST: $ 1575 Y . I h F I L  R E Y O V E 3 :  4 3  
METHOD OF R E t i A B I L I T A T I O N :  CLEAN,TV,AIR TEST R GRf?UT L I p i F  SErJ''E?iT 

5 9  DOUNSTREAM MANi iOLT:  C 2 7 S  

P I P E  LENGTH: 1 0 5  F E E T  PIPE D I A M E T E R :  i1r IrJctiEc 

Of? I O R I  T Y  IJUMOER : 0.70 TRAMSPORTATION AND TYEAT:.IENT COI ;T :  *. 1661 
M I  N I - S  Y S TUM: '4 UPSTREAM MANHOLF: CB7Y ! I O i J N 9 T R C A V  nlAYYOLF: C S 8 7  
LEAK V U M U E S :  1 300K:  1 PAGE: 215 
LEAK I Y T R Y :  M V Y I C I P A L  M A I N  L I V E  L E A K  E Y T 9 Y  C 3 V F . P :  E??FVEF!T 
L E A K  TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK 3 A T E :  2 1 1 7 5 2  GALLONS OF I N F I L  YEARLY 
P I P E  L E " J T 9 :  1 S R  FEET P I P E  D I A M E T E ? :  1 3  INCHES 
P I P E  3EPTH: Y FEET P I P E  M A T E S I A L :  CONCSETE. 
P E H A S I L I T A T I O N  C O S T :  J ? 3 7 0  X I N F I L  QEYOVED: 4 7  
METHOD 3 F  R E H A B I L I T A T I O N :  C L E P N r T V , A I R  TFST 3 GR;)lJT L I N E  S E 5 " E N T  

PR I O R I  T Y  NLlHdER: 0 . 7 0  TR4NSPORTATION P Y D  TSEATt 'E ' IT C f l c T :  Q '34 1 
Y I N I - S Y  STEM: 4 UPSTRE4M H 4 N H 3 L F :  E L A T  i ) n l N S T ? F A P  NANHOLr: COS7 
LEAK NJFlPE7:  1 000K: 1 P4GE: 2 1 4  
LEAK I N T R Y :  Y U N I C I P A L  V A I N  L I ' JE L E A K  EYTRY COVEC: EnSE'AE'.rT 
LEAK TYPE: I K F I L  WEIR MEASUREMENT 

P I P E  LENGTH: 8 0  F E E T  P I P E  D I A M E T E S :  fi INCI1E:S 
P I P E  3 f P T H :  0 F E E T  P I P E  Y A T E ' I I 4 L :  C L b Y  
R E H A B I L I T A T I O Y  C O S T :  J 1 2 0 0  f I f i ! F I L  P.EqUlr)VED: 4 5  
METHO3 OF R E H A B I L I T A T I O N :  CLEAN,TVgAIR TEST rZ GRTUT L I r J F  ' jFG ' "FNT 

LEAK ? A T E :  i o 7 1 0 1 1  GALLONS OF IYFIL Y E ~ L Y  

PR I O 9 1  T Y  NUMBER : 0 . 7 0  T R d M S P 0 9 T 4 T I J N  AN3 TREATVENT C P S T :  t 654 
Y I N I - S Y S T E 3 :  4 UPSTREAM MANHOLE: Ci387 DOVNSTREkM !-1ANHOLE: 6I lA 
LEAK IVUflSES: 1 D O O R :  1 PAGE: 2 1 3  
LEAK ZNTRY: Y U N I C I P A L  MA14 L I V E  LEAK ENTRY rOVEP: EASE'EFYT 
LEAK 1 Y P E :  I N F I L  U E I R  ME4SURFYENT 
L E A K  3 A T E :  83232  GALLONS OF I N F I L  YE4QLY 
P I P E  LENGTH: 62 FEET P I P E  OIAMETER: l ?  INCI'ES 
P I P E  3 E P T H :  R F E E T  D I P E  Y A T T P I A L :  C O N C P F T E  
R E H A B I L I T A T I O N  COST: S 9 3 0  X I N F I L  R E M O V E D :  4 n  
METHOD OF R E H A B I L I T A T I O N :  CLEAN,TV,AIR TFST 9, GRCJUT L I V E  SEGWFNT 
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LOCKUaOD GHEENE ENGINEERS INC.  'JY(.!NE ASSOCT.?TES 1°C 
OAKRIDGE* TN. D R S 5 1 1  MURF.?FFS"PRO 9 TN 

FMPC FERNALD, O H I O  
J O B  MUMBEQ VYt1756 

Y I !J I - S  Y S TFM 4 SUMMARY SY P R I O R I T Y  '-:st: 7 

PR I O R I  T Y  NilMRER : 0.79 T R A N S P O P T A T I d N  AND TREAT'!CVT C O C T :  * 1 2 6 4  

LEAK .\1UM8E;7: 1 900K: 1 PAhE:  2 1 2  
LEAK -IYTRY: M U N I C I P A L  M A I N  L I N E  L E A K  EIITYY CC)VEs: F_E.SE'I'PT 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK ? A T F :  1 6 0 9 5 6  GALLONS OF I Y F I L  Y C R L Y  
P I P E  LENGTH: 1 2 0  F E E T  P I P E  3 I A Y E T E P :  1 3  INCHES 
P I P E  3 E P T t I :  9 F E E T  P I P E  M A T 5 R 1 4 L :  C L A Y  
R E H 4 8 I L I T A T I C ) N  COST: d l R O O  T I K F I L  qEM1Z)VEn: 4'; 
METHOD OF R E H A B I L I T A T I O N :  C L E A N I T V ~ A I R  TEST 3 1;93!JT L I N E  SEF! 'E&IT 

4 i iFSTREi \F i  YBNHOLEf  6 0 4  UOUNSTPEAM MANHOLE: r. 0 1 ?.I 1 =s y 5 T E y  : 

P R I O R I T Y  Y!JMBER: 0.70 TRAf i ISPORTATION 4ND TSEAT.*lEWT C O C T :  7 1'579 

LEAK VUM3ER: 1 B O O K :  1 PAGE: 2 1 1  
LEAK I N T R Y :  M U N I C I P A L  M A I N  L I N E  L E 4 Y  ENTRY C13VEF: FLSFUCP'T 
LEAK TYPE: I N F I L  WE19 MEASUREYENT 
LEAK ? A T E :  2 0 1 0 4 2  GALLONS OF I N F l L  Y E 4 3 L Y  
P I P E  LENGTH: 1 5 0  FEET P I P E  DIAr4ETER: A 1:JCHES 
P I P E  I E P T H :  1 9  F E E T  P I P E  Y 4 T E R I A L :  C L P Y  
R E H A S I L I T A T I O N  CCIST: 'S 2 2 5 0  X I r V F I L  F E M O V E D :  4 C  
METHO3 OF R E H A B I L I T A T I O N :  C L E A N I T V I A I R  TEST 9 GPOIJT L I N E  S E 5 r ' r Y T  

M I N I - S  YSTE 3 :  4 UPSTREAM MANHOLE: E L A T  DO'rlNSTSEAM YANPOLE: 5 n  

PS I O R I  TY N'JMSER : 0.70 TR4NSPORTATION 4ND TREAT'4CVT C 7 S T :  4 4 ?  
11 1 N I -3 Y S T E #1: 4 UPSTRE4M YbYHOLE: C B 7 9  ilOilNSTREAi.1 YAIJFqLF:  TFE 
LEAK V I J M B E S :  1 900K: 1 PAGE: 208 
LEAK ENTRY: M U N I C I P A L  M 4 I N  L I N F  L E A K  ENTRY Cr)VEb: FrCcur ' :T  
LEAK TYPE: I P J F I L  WEIR MEASURFNENT 
LEAK ? A T E :  56304  GALLONS OF I N F I L  Y F A R L Y  
P I P E  LENGTH: 4 2  F E E T  P I P E  DI41YETEP: 1 3  INCHES 
P I P E  DEPTH: 4 FEET P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O 4  COST: $ 6 3 0  f I F J F I L  SEMOVEn! q f l  
METHO3 OF ? E H A B I L I T A T I O N :  C L E A N I T V I A I R  TEST 8 SROUT LIqUE SEqYENT 

P R I O R I T Y  NJMBER 0.64 TRANSPORT4TION AND TRLAT'dFPJT C'-IST: 1299 
i4 I N I -S Y S TE f4 : 4 UPSTRE 4M MArJHOLE: 6 2  DOUNSTHE A M  M A N H O L E :  5 3  
LEAK I\IUMBER: 2 B O O K :  1 PAGE: 197 
LEAK ZNTRY: UPSTREAM MANHOLE L E A K  ENTRY Z O V E F :  EASCfJ:'rP'T 
L E A K  TYPE: L C A K I N G  MH UALLI BASE, OR CON5 
LEAK 3 A T E :  1 1 0 1 6 0  GALLONS OF I N F I L  YEARLY 
P I P E  LE:JGTH: 1 7 1  F E E T  P I P E  D I A V E T E ? :  1 5  I N C t j E S  
P I P E  DEPTH: 2 F E E T  P I P E  M A T E R I A L :  C L A Y  
O I S T A V C E  F R O M  UPSTREAM MAYHOLE: 0 F E E T  
R E H 4 B I L I T A T I O N  COST: $ 2 0 0 0  'c I N F I L  QEMqVEn: 6C 
NETHO3 OF R E H A B I L I T A T I O N :  EXC4VATE 4YD R € P A I R  F A I I L T Y  VATU L I Y E  T 4 P  

UNDER EASEMENT 

138 



. -4' 

1115 

P R I O R I T Y  FJJMRER: 0 . 5 3  TRANSPORTATIOY r \ Y D  TREAT'-!Fb!T C r I Y T :  1 7 9 7  
i . i iQi-3- , .STEq i 
LEAK YiJMBER: 2 900K:  1 PAGE: 185 
LEAK TNTRY: Y U N I C I P A L  M A I N  L I N E  LEAK ENTRY COVE: ' :  r L S F w C P i T  
L E A &  TYPE: L I N E  L E A K t S )  
LEAK ? A T E :  1 9 2 9 9 8  GALLONS C)F I N F I L  YEAsLY 
PROsA3LE CAUSE OF L I N E  L E A K ( S ) :  BROKEN 03 SttATTEK.ED F I P E  
P I P E  LENSTH: 1 6 2  FEET P I P F :  D I A V E T E P :  1 8  I N C l i F S  
P I P E  3EDTY:  9 FEET P I P E  M A T C R I A L :  C O Y C S F T F :  
R E H A R I L I T A T I r I ' J  COST: S 2 8 5 0  X I h l F I L  '3EVCVED: 5 9  
METHO3 OF R E H A B I L I T A T I O N :  P O I N T  REPAIR O F  M A I V  L I?d€  ( U P  1 3  3": L F  

4 U P S T R E A M  MANHOLE:  c a 7 4  O O U N S T Q E M  M A F J W O L F :  5 7  

REPLACEMEVT 1 

PR IOPI TY N I J Y Y E R  : 3 - 5 9  TRAVSPORTATION bQL3 TQEAT"EYT CC):TT: Q 15'39 
M I N I - S  YSTEY: 4 UPSTREPH *YAhJHOLE: C B 7 1  53d 'JSTR€A' I  w a b F 3 L F :  5 2  
LEAK V J M S E 9 :  4 R O O K :  1 PAGE: 199 
LEAK CYTRY: M U N I C I P A L  M A I N  L I N E  LEAK EYT9Y Ci3VEr:  E I S E r J F V T  
LEAK TYPE: LI!rlE L E A Y f S )  
LEAK ? A T E :  1 5 3 0 0 0  GALLONS OF I N F I L  YEARLY 
PROE43LE CAUSE OF L I N E  L E A K ( S 1 :  CRACKE3 P I P E  

P I P E  3EPTH: 7 FEET P I P E  M A T E S I A L :  C L A Y  
R E H A R I L I T A T I O Y  C O S T :  $ 3 5 5 0  V, I Y F I L  RFYOVED: 5 $  
METHOO OF S E H A A I L I T A T I O N :  POI'JT REPAIR i )F N A I N  L I Y E  (UP T O  ' 5  L F  

P I P E  LENSTH: 2 9 5  FEET PIPE OIAYETEQ: 1 3  1rJrHE.T 

REPLACEYENTI  

PR I O 9 1  TY NIJMdER: 0.59 TRAYTPOSTATION 4 N ' l  TREAT'IEMT C Q S T :  i v 2  
M I  N I - S  Y STEM : 4 UPSTREAM MANHOLE: C B 7 1  DOVNSTPEAK Y A N I i O L ~ :  5 3  
LEAK \UMBER: 3 R'JOK: 1 PAGE: 199 
LEAK ENTRY: M U N I C I P A L  M A I N  L I V E  LEAK ENTl iY  CIIVEP: EASEYF"T  
LEAK TYPE: L I N E  L E A K t S )  
LEAK ?ATE:  1 5 3 0 0 0  GALLONS OF I N F I L  YE4PLY 
PROBA3LE CAUSE OF L I N E  L E A K t S ) :  CR4CKED P I P E  
P I P E  LENGTH: 2 0 5  FEET P I P C  D IANETES:  1 2  I V f H E 5  
P I P E  3EPTH:  7 FEET P I P E  MATERIAL :  C L A Y  
R E H A B I L X T A T I O N  COST: $ 2 5 5 0  % I Y F I L  R E M O V E D :  SC, 
METHOD OF R E H A B I L I T A T I O N :  P O I N T  REPAIR OF M A I N  L I V E  (UP T O  ?' L F  

REPLACEMENT) 

P R I O R I T Y  NLIMRER: 0 . 5 4  TRANSPORTATION AND TREATi IENT C q S T :  C h e 6  
H I M I - S Y S T E Y :  . 4 UPSTREAM MANHOLE: C a 7 1  DOUNSTREAM MANHOLC: 6 2  
LEAK \UMBER: 2 BOOK: 1 PAGE: 199 
LEAH ENTRY: UPSTREAM MANHOLE LEAK ENTRY COVER: EhSfuFh*T 
LEAK TYPE: L E A K I N G  NH WALL9 RA5Eq OR COYE 
LEAK 3ATE:  4 4 0 6 4  GALLONS OF I N F I L  YE9RLY 
R E H A B I L I T A T I O N  COST: $ 1 1 2 0  X I N F I L  REMOVED: 7C 
METHO3 OF R E H A B I L I T A T I O N :  CLEAN YH UALLSqPLUG LARGE CRACKS9 
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1115 

LOCKUOOD G!?EENE ENGINEESS I Y C .  dYn<i’?JF A c C ? C I : T r S  I“!C 
OAKRIaGE, TN. PRSS11 M U Q F P E E S ’ O S O ,  TN 

FMDC F E S N A L D -  i 3 H I O  
JOB tJUYE\ER i iYr.:736 

M I N I - S Y S T E M  4 SUMM4RY 9Y P R I O R I T Y  r : r \ G r  

P R I O R I T Y  NIJM3ER : 0.54 TRAf’!SPOQTATION ANI3 TREAT..!E’JT T q C T :  ‘! 9 ,y 5 
;.i 1 ;ii- j i ’s  T E  ;#i it UPSTREAM MANHOLE: N L A T  !-IO!JNSTREAM Y ~ r d t l G L C :  r,& 
LEAK QUYBER: 1 BOOK: 1 PAGE: 196 
LEAK E N T R Y :  M U N I C I P A L  M A I N  L I g E  L E 4 K  CNTRY C O V E r l :  EPSFMCr,’T 
LEAK TYPE:  I N F I L  U E I R  MEASUREMENT 
LEAK ? A T E :  1 2 5 4 6 0  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 2 0  F E E T  P I P E  D I A M E T E R :  5 I N C I - i E c  
P I P E  3EPTH:  0 F E E T  P I P E .  M A T E R I A L :  CLAY 
R E H A S I L I T A T I 3 Y  C O S T :  $ 1 8 0 0  X I i J F I L  REMOVED: 41“ 
METHOD OF R E H A B I L I T A T I O N :  C L E A N q T V v A I R  TEST S GR7UT L I N E  SEGr-’E”!T 

P R I O R I  TY YUYnER: 0.46 TRANSPORTATION 4NiJ TSEPTMENT C O S T :  T 2 4 2 0  
M I N I - S Y S T E M :  4 UPSTREAM MANHOLE: E L A T  C)OUNSTDEAM P A N H I L E :  C S 7 c  
LEAK \UMBER: 1 9 0 0 K :  1 PAGE: t R 8  
LEAK ENTRY: M U N I C I P A L  M A I W  LIPJE L E A K  SNTrlY r r ) V E ” :  FASEYFF’T 
L E A K  TYPE: I l L F I L  U E I R  MEASUREffENT 
LEAK QATE: 3 0 9 1 4 2  GALLOVS OF I N F I L  YEARLY 
P I P E  LENGTH: 3 5 0  F E E T  PTPE 9 1 A M E T E D :  8 I N r H E S  
P I P E  3EPTH:  0 FEET P I P E  M A T T R I A L :  C L 4 Y  
R E H A B I L I T A T I O N  COST: $ 5 2 5 0  X I N F I L  REMOVEC: 4: 
METH03 OF 2 E Y A B I L I T A T I O N :  C L E A N v T V v A I R  TEST E GROUT L I N E  SEGfpC?JT 

P R I O R I T Y  NUMHER: 0.40 TRANSPORTATION &NO TREATMENT C n S T :  Q L915 
M I  N I -S Y S TE M : 4 UPSTREAH MANHOLf :  6 ?  DOWNSTSEAM MANHOLF: 1 
LEAK VUMRES: 1 BOOK: 1 PAGC: 210 
L E A K  SrVTRY: M U N I C I P A L  M A I N  L I N E  L E A K  ENTPY COVER: EASEMENT 
L E A K  TYPE: I N F I L  U E I R  ME4SUREMENT 
LEAK ? A T E :  2 4 3 8 8 2  GALLONS CF I N F I L  Y E I R L V  
P I P E  LENGTH: 1 8 2  F E E T  P I P E  D I A Y E T E R :  1 s  INCHES 
P I P E  3EPTH:  1 0  F E E T  P I P E  Y A T E q I A L :  C L A Y  
R E H A B I L I T A T I Q N  COST: t 4 7 3 2  X I n J F I L  SEYOVED:  4 3  
METHO3 OF R E H A B I L I T A T I O N :  C L E A N e T V q A I R  T E S T  S GR3UT L I N F :  SFGwENT 

PR I O R I T Y  N’JflSER : 0 . 3 7  TRANSPORTATION AN3 T R r A T H E V T  C C C T :  7- 1 1 2 5  
p1 I N I -s Y S T E Y  : 4 UPSTREAM MANHOLE: 5 1  DOUNSTREAM MANHOLE: C R 7 1  
LEAK VUMBER: 1 BOOK: 1 PAGE: 2 0 1  
LEAK EYTRY: M U N I C I P A L  Y A I N  L I N E  L E A K  ENTRY CQVEH: EbSFMcP1T 
L E A K  TYPE: I N F I L  Y E I R  MEASUREYENT 
LEAK 3 A T E :  1 4 3 2 0 8  GALLONS C)F I N F i L  YE4RLY 
P I P E  LENGTH: 2 0 2  F E E T  P I P E  O I A i I E T E P :  1 0  INCHES 
P I P E  3EPTH:  5 F E E T  D I D E  M 4 T C S I A L :  C L A Y  
R E H I B I L I T A T I O Y  COST: ‘3 3 0 3 0  X IrYFIL SEM3VE3:  4 7  
METHO3 OF S E H A B I L I T A T I O N :  A I R  TEST AND C H E Y I C A L L Y  GFGUT W A T f t !  L I N E  



LOCKWOOD GREENE ENGINEERS INC. VYilNE 4 S S ? C ?  P T E S  Ir.IC 
O A K R I I G E ,  TN. O Q S T !  1 ! . f U P F ? F E S " @ R O *  TN 

FMPC FERNP.L!7* O H I O  
J O Y  NUM3ER WY'4756 

M I N I - S Y S T E M  4 SUMMARY t3Y P R . I O ? l T Y  " 3 G E  1 0  

P R I O R I  T Y  NYMUER : 0 . 3 4  T R A N S P O n T h T I 3 M  ANT) TREAT-'4ENT C q S T :  '1 3 7 3  
M Z N 1 - C  Y S T E M  t 4 !!DS??EA% !?A:JHcL:: fDcj2 i j I j Y i \ i S T 3 S n p !  v&hjk.OLE: E t !  
LEAK NUMBER:  1 030K: 1 PAGF: 2 0 3  
LEAK ENTRY: M U N I C I P A L  M A I N  L I V E  L E A K  ENTRY C O V E K :  F A S F Y E V T  
L E A K  TYPE: I q F I L  U E I 3  MEASUREMENT 
LEAK ? A T E :  4 7 4 3 @  GALLONS OF I V F I L  Y E 4 P I - Y  
P I P E  L E N G T H :  4.2 F E E T  P I P E  DIA' . lETEq:  1 9  I N i H 5 S  
P I P E  I E P T H :  1 2  F E E T  P I P E  M A T E S I 4 L :  C 3 N C Q Z T E  
R E H A B I L I T A T I O 5 J  COST: B I n 9 2  X I h F I L  SFM9VEQ: 4p. 
METHOD OF R E H 4 8 I L I T A T I O N :  C L E A N e T V e A I R  TEST S GRFUT L I N E  SEG'.'F.rJT 

PR I O R I  TY IIUM3ER: 0.33 T R 4 N 5 P O R T A T I O N  AND TRFAT'IFf'JT C f r F T :  7 1 5 0 2  
M I N I -S Y S TEM : 4 UPSTREAM MAYHOLE: 5 7  00!4NSTPE4M WARHOLE: 58  
LEAK YUMSER: 3 R O O K :  1 PASE: 1 7 9  
LEAK Z V T R Y :  V U N I C I P A L  M A l N  L I N E  L E A K  ENTPY C ? V E C :  CPSEYAEFIT 
LEAK TYPE: L I N E  L E A K ( S 1  
LEAK ? 4 T E :  1 5 3 0 0 0  GALLONS OF I N F I L  YEARLY 
PROBA3LE CA'JSE OF L I V E  L E A K ( S 1 :  OFFSET O R  N T S A L I C - U t 9  J O I N T ( S )  
P I P E  LENGTH: 2 6 4  F E E T  P I P E  DIAMETER:  1 8  IYCqlE? 
P I P E  3EPTH:  11  F E E T  P I P E  M A T E R I A L :  C(J'4CPFTCI 
R E H 4 B I L I T A T I O N  COST: B 4 5 9 0  Y I Y F I L  S E Y O V E D :  5 '  
METHO3 OF R E H A B I L I T A T I O N :  P O I N T  P E P A I R  OF M A I N  L I V E  I U D  T O  - 5  L F  

REPLACEMENT 1 

PR I O P I  T Y  NUMBER: 0.33 TRAYSPORTATION 4N0 TSEATi?CP!T C 3 C T :  7 I 4 0 3  
M I N I - S Y S T E M :  0 UPSTRE,!# MANHOLE: 5 7  D O d N q T Q E h Y  Y4NHOLE: 5 3  
L E A K  VUMBES: 2 900K: 1 PAGE: 1 7 9  
LEAK CNTRY: M U N I C I P A L  M A I N  L I N E  L E A K  E Y T R Y  COVEP: CATEYFh!T 
LEAK TYPE: L I N E  L E A K ( S 1  
L E A K  ? A T E :  1 5 3 0 0 0  GALLONS OF I Y F I L  YEARLY 

P I P E  LENGTH: 2 6 4  F E E T  P I P E  D I A W E T E Q :  lr! I t l r Y E S  
P I P E  I E P T H :  1 1  F E E T  P I P E  MATES I 4 L :  COYCRCTE 
R E H A B I L I T A T I O N  COST: S 4 5 0 0  Y I N F I L  REMOVED: 57  
METHO2 OF R E H A B I L I T A T I O N :  P O I N T  Y E P A I R  O F  M A I N  L I V E  ( U P  T O  3 5  L F  

PROBAaLE CAUSE OF L I N E  L E A K ( S 1 :  OFFSET O R  M I S A L I G  JED tJ0T'JT ( S  1 

REPLACEMENT 1 

P R I O R I T Y  NUMBER:  0.27 TRANSPORTATION hND TREATXENT C O S T :  Z 7 4 7  
M I N I - S  Y STE M: 4 U P S T R E  A M  MANHOLE: N L A T  DOYNST9EAM YANH9LE:  C Q n 0  
LEAK \UMBER: 1 BOOK: 1 PAGE: 206  
LEAK ENTRY: M U N I C I P A L  M A I N  L I W E  LEAK ENTRY COVER: E L S E P E N T  
L € A K  TYPE: X N F I L  V E I R  MEASUREMEYT 
LEAK S A T E :  95166 GALLONS OF I N F I L  YEAriLY 
P I P E  L E N G T q :  1 8 0  F E E T  D I P €  D I A Y E T E Y :  6 IPJCYF.5 
P I P E  I E P T H :  0 FEET P I P E  MATER14L:  C L A Y  
R E H A Q I L I T A T I O N  COST: S 2 7 0 0  X I Y F I L  REMOVED: 49 
METHO3 OF R E H A B I L I T A T I O N :  C L E A N g T V g A I R  T E S T  & GROUT L I N E  SrlG'qENT 



LOCKY30D GREENE ENGINEERS INC. ..IYYNF a s y o c  I A T E S  I ~ J C  
O A K R I I G E  9 TN. PR S5 1 1  b!!IIR F F  E E  7 "PQf) ,  f r ]  

FMPC FE9NALDe O H I O  
JOB NUMRER U Y N 7 5 6  

M I N  I -SYSTEM 4 SUMMARY BY P R I O R I T Y  I ' A G E  11 

P R I O R I T Y  NUMt3ER : 0.27 TRANSPORTATION AND TREAT'~EF!T C O S T :  ' 7 6 :q 
y 1 h! -s y s TE : 4 $??TRE.4!-? i4Ai i i iO i -E  C B A ! j  DOUNSTSE4Y 414NF9LF: TFF. 
LEAK UUM9ES: 1 P O O K :  1 PAGE: 205 
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY C3VER: E~SEMTPIT 
L E  4K T YPE: I Y F I L  W E I R  MEASUREF4Er4T 
LEAK 3 A T E :  9 7 9 2 0  GALLONS OF I N F I L  YEAPLY 
P I P E  LENGTH: 185  F E E T  P I P E  D I A V E T E C :  l i l  I N C H E S  
P I P E  3EPTH:  l i l  F E E T  P I P E  M A T E S I ~ L :  C L Q Y  
R E H A R I L I T A T I O h l  COST: S ' 7 7 5  Z I N F I L  REYOVEn:  4 ' ;  
METH03 OF R E H A B I L I T A T I O N :  C L E A N ~ T V I A I R  TEST 5 SHOUT L I N T  S E G \ ' F Y T  

PR I O R I  T Y  NUMYER: 0 . 2 7  TRAh*SPORTATIO:d 4ND TS€AT'.F'JT C 3 C T :  + 7 7 5  
M 1 N I -S Y S T E 4  : 4 UPSTREAY YANHOLE: C R R l  0051NST3EAM 'JIANH3LE: TEE 
LEAK \JMFIE?: 1 Y O O K :  1 PAGE: 2 0 4  
LEAK C ' V T R Y :  F4IJNICIPAL Y A I N  L I N E  L E 4 K  EYTRY C D V E ? :  FfiSFYC:NT 
LEAK TYPE: I N F I L  4 E I R  MEASUREMENT 
LEAK ? A T E :  4 7 7 3 6  GALLONS OF I N F I L  YF4RLY 
P I P E  LENGTH: 9 0  F E E T  P I P E  DIAMETER:  1 0  I N C H E S  
P I P E  3EPTH: 5 F E E T  P I P E  M A T E Q l h L :  C L 4 Y  
R E H A B I L I T A T I O N  COST: $ 1350 X I N F I L  REMOVED: 4r) 
METHO3 OF R E H A B I L I T A T I O N :  C L E ~ N , T V I A I S  TEST & GROUT L I N E  S F G U F Y T  

P R I O R I T Y  YIJMSER : 0 . 2 3  TRANSPORTATION ANfl TREAT ? E Y T  C3CT: f 2 4 5  
M I N I - S Y S T E M :  4 UPSTREAM MAVHOLE: W L A T  DOJNSTREAM YAh!t lr )L€ 59 
L E A K  NVMBE9:  1 3 0 0 K :  1 PAGE: 180 
LEAK Z Y T R Y :  i 4 l J N I C I P A L  M 4 I N  L I N E  L F A K  ENTRY C O V E ? :  EASEMrt IT  
LEAK TYPE: I N F I L  Y E I R  MEASUREMENT 
L E A K  I A T E :  3 1 2 1 2  G4LLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 7 0  FEET P I P E  D I A Y E T E S :  L I N r H E S  
P I P E  I E P T H :  1 3  F E E T  P I P E  M A T E R I A L :  C L I Y  
R E H A B I L I T A T I O N  COST: $ 1 0 5 0  9: I W F I L  REMQVEC: 4 p  
METHO3 OF R E H A B I L I T A T I O N :  CLEAN*TV,AIR TEST S GR') 'JT L I V F  SEGMFWT 

F R I O R I T Y  Y'JMBCR: 0 . 2 1  TRANSPORTATION &NO TREAT''TNT CUCT: 4 2 5  
M I N I - S Y S T E M :  4 UPSTREAM MIVHOLE:  N L A T  DOJNSTSEAP Y A F ~ P O L F !  C 3 7 1  
LEAK NUMBER: 1 9OOK: 1 PAG?: 200 
LEAK I N T R Y :  M U N I C I P A L  M A I N  L I N F :  LEAK ENTRY CqVE":  Ff.5En'FM1T 
LEAK TYPE: I N F I L  ' J E I R  MEASUREHEVT 
L E A K  3ATE:  54162 GALLONS O F  I N F I L  YEARLY 
P I P E  LENGTH: 1 3 0  F E E T  P I P E  DI4:JETER: 9 I N C H F S  
P I P E  J E P T H :  0 FEET P I P E  M 4 T E P I A L :  C L A Y  
R E H A S I L I T A T I ~ N  COST:  $ 1950 'c I Y F I L  SEMOVEP: 4'7 
METHOD OF R E H A B I L I T A T I O N :  CLEAN*TV,AIR TEST 8 GROUT LI t 'JE SEGMFNT 

1 4 2  



LOCKW30D GREENE ENGINEERS INC. '.dYFlNE A S c ? ? I  @ T f S  I b ! C  
OAKRIJGE, TN. P R S S l l  MiJRFREF?;GSO( T'J 

FWPC FESNALDq 3 H I 3  
J O B  NUMBER K Y V 7 5 6  

M I N I - S Y S T E M  4 SUMMLqY '3Y P R I O R I T Y  c.dGC_ 1 2  

PR I O R I  T Y  YiJM'3ER : 0.20 TRAQSPORTATION 4 ~ 3  T R E A T Y E Y T  C ~ T T :  7 571 
M I N I - S Y S T E M : 4 UPSTREAM MAVHOLE: S L A T  D 3 d U S T Q E A M  VAYYOLE: CB79  
LEAK 1vU!43ER: 1 P O O X :  1 PAGE: 2JY 
LEPK ENTRY: Y U N I C I P A L  M A I N  L I N E  LEAK ENTQY C O V E ? :  Er\5EY4Fr?T 
LEAK TYPE: I N F I L  WEIS MEASUREVENT 
LEAK 3ATE:  8 5 6 8 0  GALLONS OF I N F I L  YE1\!?LY 
P I P E  LEVGTH: 2 2 0  FEET P I P E  D I A ' I E T E ? :  8 INCHFS 
P I P E  DEPTH: 0 FEET P I P E  M A T E R I A L :  C L A Y  
S E H A B I L I T A T I O N  CCIET: 8 5 3 0 0  X I i l F I L  REWr?VErl: 4 ?  
METHO3 OF R E H A B I L I T A T I O N :  CLEAN,TV,AIR TFST 8' 5RC)UT L I N E  SEG'JENT 

P R I O R I T Y  iJtJMEER: 0.13 1 R A V S P O R T A T I : l N  AN3 TQEATgd1ENT C t ? S T :  * 2 4 5  
M I N I - S Y S T E f l :  4 UPSTSE9M MA?IHOLE: NLAT DOWqST7E6.M YANi iOLE:  5 1  
LEAK NUFISER: 1 EOOK: 1 PAGE: 2 0 2  
LEAK I N T Q Y :  Y U N I C I P A L  M A T Y  L I N E  LEAK ENTRY C O V E Q :  F4SE 'FNT 
LEAK TYPE: I N F I L  WEIR MEASUREMENT 
LEAK 3 A T F :  3 1 2 1 2  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 2 5  FEET P I P E  DIAIYETES: F: INCHES 
P I P E  3EPTH: 5 FEET P I P E  Y A T E R I A L :  C L A Y  
R E H A B I L I T A T I O N  COST: d 1875 X I N F I L  KE9OVEr3: 4': 
METHO3 OF R E H A B I L I T A T I O N :  CLEAW,TV,AIR TFST 8 GS13UT L I N E  SFY''11'lT 

PR 1 0 8 1  TY NllM9ER: 0.12 TRAYSPORTATION AN0 T q f A T " E N T  C O S T :  ' 9 h 3  
Y I rJ I -3 Y S TE Iy : 4 UPSTREAM M4NHOLE: 6 1  DOUNSTPIEAW YArJHOLF: CB82  
L E A K  \IUMSER: 1 BOOK: 1 PAGE: 2 0 7  
LEAK ENTRY: M l J Y I C I P A L  Y A I Y  L I N E  LEAK ENTRY C O V E ? :  ECSEMrMT 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK ? A T E :  1 2 5 1 5 4  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 2 9 4  FEET P I P E  DIAMETE?:  1 9  INCHES 
P I P E  3EPTr l :  1 1  FEET P I P E  MATERIAL :  C L A Y  
R E H A R I L I T A T I O N  COST: f 7 6 4 4  % I N F I L  REYOVED: 49 
METHOD OF R E H A B I L I T A T I O N :  A I R  TEST AYD CHEMICALLY GROUT M4TN L I N E  

P R I O R I T Y  PI'JYSER: 0 . 0 6  TRANSPORTATION AND TRE4T"IFNT COST: e 1 8 0  
M I  N1-S YSTEM : 4 UPSTREAM MANHOLE: 6 1  DC)WNSTDEAM MAVHOLF: COR? 
LEAK \UMBER: 2 BOOK: 1 PAGE: 2 0 7  
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  LEAK ENTRY C O V E S :  EASE$fEI\IT 
LEAK TYPE: L I N E  L E A K t S )  
LEAK ? A T E :  1 5 3 0 0  GALLONS OF I N F I L  YE9RLY 
PROBA3LE CAUSE OF LIFJE L E A K ( S ) :  JFFSET O R  M I S A L I S Y E D  J Q I n ! T ( 5 )  
P I P E  LENGTH: 2 9 4  FEET P I P E  DIAMETEi3:  1 3  INCHES 
P I P E  DEPTH: 11 FEET P I P E  Y A T E S I A L :  C L A Y  
R E H A R I L I T A T I O N  COST: rC, 2560 X I N F I L  RfYOVED:  6 :  
METHO3 OF R E H A B I L I T A T I O N :  REPLACE S E C T I O Y  OR E N T I Q F  M A T V  LIUurI 

t* 2 6  FEET I N D I C A T E D  FOR REPLACEMENT * *  
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LOCKUOOD GSEENE ENGINEERS INC.  '.IYAIIIJE A S C ~ ~ C I  E T E S  I?IC 
OAKR13GEv TN. P R S 5 1 1  MURFPEES'OROe TN 

FMPC FERNALD, 9HIO 
JOF3 NUMBER 'dYN7S6 

M I N  I - S Y S  TEM 4 SUMMARY 9Y P R I O R I T Y  c . C G E  1 3  

PR I O R I  T Y  N'JM'3ER : 0.04 T R 4 V S P 0 9 T A T I O N  4 r l D  TF!E:ATI.lE!.IT C Q 5 . T :  'I .3 1 
2 I M I -s y s i E  ;.; 4 U P S T 8 E . i F i  MANHOLE: C'377 CIQ!JUSTREAM M A h I H 9 I - F :  TEE 
LEAK YUMBER: 2 Rood: 1 P A G E :  182 SMOKE CLASS: 5 S M O K C  I F ! T C h I C I T Y :  :d 
LEAK C Y T R Y :  P R I V A T E  S E R V I C E  L I N E  L E 4 K  ENTRY COVEF: EASE'ACFIT 
LEAK TYPE: LEAK FROM HOLE OR C R A C K  T O  L I V E  
LEAK 3ATE:  5 9 0 8  GALLONS OF I Y F L O  YEARLY 
PROBAaLE CAUSE OF HOLE O R  CRACK: CRACKED P I P E  
SERVICE ADDRESS: 
REH4BIL ITATI ! lN  COST: B 2 0 0 0  X I N F L O  REYOVED: ' 7 9  
METHOJ OF R E H A B I L I T A T I O N :  EXC4VATE AVD REPAIR P O I N T  SOUSCCJ nF S E P -  

V I C E  L I N E  I N  YARD 

P R I O R I  T Y  NUMRER: 0 . 0 3  TRANSPORTATION A Y D  TREATYLNT COCT: 1 165  
MINI -SYSTEM:  4 UPSTREAM YANHOLE: 5 7  DOUNSTREAM MAFJHOLC: 5 9  
LEAK \1'JM9E9: 1 SOOK: 1 PAGE: 179  
LEPK C V T T Y Y :  V U Y I C I P A L  M A I N  L I N E  LEAK ENTRY 7 3 V E c :  E4SEMFh'T  
L E A K  TYPE: LINE L E A K ~ S )  
LEAK RATE: 1 6 ~ x 1  G A L L O N S  OF r N F r L  Y E A R L Y  
PROB43LE CAUSE O F  L I N E  L E A K ( S 1 :  nFFSET O H  M I S A L I q Y E D  J O I k ' T f 5 )  
P I P E  LENGTH: 2 6 4  FEET P I P E  DIA;YIETES: 1 8  I N C l l E S  
P I P E  3EPTY:  11 FEET P I P E  MATERIAL :  COYCRFTE 
R E H A B I L I T A T I O q  COST: $ 4 5 0 0  7 I N F I L  REYOVED: 5'' 
METHOD OF 3 E t i A B I L I T 4 T I O N :  POI 'UT REPAIR O F  H A I N  L I V E  ( U P  T O  L F  

REPLACEMENT 1 

P Q I O R I T Y  IJLIMBER: 0 . 0 1  T R A N F P O R T A f I 3 N  AYC! TPEATUFNT C 'JcT:  7 5  
M I N I  - S  Y STE Y : 4 UPSTREAM MPYHOLE:  5 1  C)O:4NSTS5AM MArJrlOLLT: C 9 9 2  
LEAK YUMRE?: 4 e O O K :  1 PAGF: 207 
LEAK ENTRY: Y U N I C I P A L  M A I N  L I Y E  LEAK EYTRY COVER: ELSFMchIT 
LEAK TYPE: L I N E  L E A K ( S 1  
LEAK ?ATE:  7650 GALLONc OF I N F I L  YFASLY 
PROBA3LE CAUSE OF L I N E  L E A K ( S 1 :  OFFSET O H  M I S A L I G N E D  J n I N T ( 9 )  
P I P E  LENGTH: 2 9 4  FEET P I P E  OIAMETEF!: 1 8  I?JCHCS 
P I P E  3EPTH:  11 FEET P I P E  MATERIAL :  C L A Y  
R E H A Q I L I T A T I O Y  COST: $ 4 5 0 0  X I M F I L  REf l3VEO:  5 3  
METH03 OF R E Y A B I L I T A T I O N :  P O I N T  REPAIR OF M 4 I N  L I N E  (UP T O  ? c  L F  

REPLACEYEYT) 

P R I O R I  T Y  NUMC3ER: 0 . 0 1  T R A Y S F O R T A T I O N   AN^ T S E A T U I E N T  c n x :  Q 7 E  
M I N I  -3YSTEY: 4 UPSTREAM YANHOLE: 6 1  9OVNSTqEAV NANHOLF: CR93 
LEAK V ' J M R E ? :  3 5 O O K :  1 PAGE: 2 0 7  
LEAK ENT9Y:  " U N I C I P A L  M A I N  L I N E  LEAK EYTSY C3VEP: EASEUEP'T 
LEAK TYPE: L I N E  L E A K ( S )  
LEAK ? A T E :  7650  G4LLONS OF I N F I L  YE4QLY 
PROBAaLE CAUSE OF L I N E  L E A K t S ) :  OFFSCT O R  H I S A L I G V E n  J Q I N T f S )  
P I P E  LENGTH: 294 FEET P I P E  D IAYETER:  1 8  IVCHES 
P I P E  DEPTH: 1 1  FEET P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O N  COST: $ 4 5 0 0  X I ?JF IL  REYOVED: 5C1 
METHO) OF R E H A B I L I T A T I O N :  P O I N T  REPAIR OF M A I N  L I M E  (UP T O  2 7  LF  

REPLACEHENT) 
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LOCKU30D GREENE ENGINEERS TNC. YYr.!NE f i S S ? C l  A T E 3  T V C  
OAKRIDGE, T N .  P R S 5 1 1  ~ ~ U ~ F ~ E E S ' ~ ? R O I  T Y  

FMPC F E R N ~ L D I  ? H I 0  
JO9 NUMYE R !JY "'756 

M I N I - S Y S T E M  5 SUMPIPFY BY P P , I O S I T Y  r4Gr 1 

P R I O R I T Y  N'JMRER: 0.84 TR4NSPORTATION 4 N O  TREAT' l r rJT  C93sT: * 3 1 3  
U 0 . 1  A 1 M I  e1 T A -> - 5 V C  1 3 TI? I L ''I 0 5 i j P S i R E A F i  FAbiHOLE: C 9 3  DOUNST?EA!I WA:JHOLF: TEE 
L E A K  NUMSER: 1 R O O K :  1 PAGE: 236 
LEAK ZNTRY: V U N I C I P A L  M A I N  L I N E  LEAK ENTRY C P V E R :  EAEEMFP:T 
LEAK TYPE: I N F I L  Y E I R  MEASUREHEVT , 
LEAK ? A T E :  1 1 6 2 6 6  GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 7 2  FEET P I P E  DIAMETER:  1 2  IN'31iE.S 
P I P E  3EPTH:  4 FEET P I P E  MATERIAL :  C3NCRETE 
R E H A B I L I T A T I O Y  COST: $ 1 3 8 0  Y L N C I L  REYOVEI): 4? 
METHOI OF R E H A B I L I T A T I O N :  C L E A N I T V ~ A I R  T E S T  9 GR9UT L I N E  SEGWrNT 

P R I O R I T Y  YJMBER: 0.84 TR4MSPORTATION 4ND TRF4T'JIfNT C O S T :  t 3 5 3 5  
M I N I - S Y S T E Y :  5 UPSTRE A M  MA?JH3LE: 7 DC)WNSTdEAY MPNHOLE: CES 
LEAK QUYBER: 1 EOOK: 1 PAGE: 234 
LEAK ZNTRY: Y U N I C I P A L  M 4 I N  L I V E  LEAK ENTRY COVE": E 4 S E M E t ' T  
LEAK TYPE: I r JF IL  WEIR MEASUREYENT 
LEAK ? A T E :  3 2 2 6 9 0  GALLONS OF I N F I L  YE4RLY 
P I P E  LENGTH: 2 0 0  FEET P I P E  DIAMETER:  1 0  1Yr:HES 
P I P E  DEPTH: 4 FEET P I P E  MATERIAL :  CONCRTTE 
R E H A R I L I T A T I O U  COST: % 3 0 0 0  X I N F I L  REYOVED: 4'' 
METH03 OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GPqUT " A T Y  L I N E  

P R I O R I  TY NUHIjER: 0.84 TRAPJ'jPORTATION AND TSEATYENT CIIST: q. l e 4 0  
M I N I - S Y S T E Y :  5 UPSTREAM MANHOLE: CBEI OOUNSTTEAM MANHOLE: TEE 
LEAK VUMRER: 1 €!OOK: 1 PAGE: 233 
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  LEAK ENTRY C O V E P :  E A S E Y F N T  
LEAK TYPE: I N F I L  Y E I R  MEASUREMENT 
LEAK ?ATE:  2 3 4 2 4 0  GALLONS OF I IVFIL YEARLY 
P I P €  LENGTH: 1 4 5  FEET O I P E  D I A Y E T E S :  1 2  IVCWES 
P I P E  3EPTH: 4 FEET P I P E  MATERIAL :  CONCRETE 
R E H A A I L I T A T I O Y  COST: 2 1 7 5  Y I N F I L  REMCIVE9: 4f 
MEITH03 OF S E Y A B I L I T A T I O N :  CLEAN,TV*AIR T F S T  R GR'3UT L I N F  SEGVFNT 

P R I O R I T Y  NUMBER: 0.84 TRANSPORTATION AND TREATVENT C O S T :  4 6 3 3  
M I N I  -SYSTEM : 5 UPSTREAM MANHOLE: C B 1 1  DOUNSTREAM MAYHOLE: T E E  
LEAK VUMRER: 1 ROOK: 1 PAGE: 219 
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  LEAK ErJTRY C ! l V E P :  E 4 S F ' d T N T  
LEAK TYPE: I M F I L  U E I R  MEASUREMENT 
LEAK ?ATE:  8 0 6 4 2  GALLONS O F  I N F I L  YEARLY 
P I P E  , E N G T Y :  5 0  FEET P I P E  DIAMETER:  1 0  IFJCHES 
P I P E  DEPTH: 8 FEET P I P E  M A T E R I I L :  CONCRFTE 
R E H A B I L I T A T I O N  COST: $ 7 5 0  X I Y F I L  REYOVED: 4P 
METHOD OF R E H A B I L I T A T I O N :  CLEAN,TV,AIR TEST 8 GROUT L I N E  'SEGP'ENT 



LOCKU30D GREENE ENGIFJEERS I N C o  i * y r i r J c  A C ~ O C  I J T E S  I:JC 
O A K R I I G E g  TN. P R S 5 1 1  H U R F S E C S 2 C 9 O q  Tb! 

FMPC FERNALDI OPIO 
J O 9  NlJMtlER i lY!J756 

YTNI -SYSTEM 5 SUMMATY 3Y P Q I r l R I T Y  F A C T  2 

P R I O R I  TY N!JM’1ER: 0 . 5 4  TRANSPORTATION ANT) TQEAT‘?CFJT C ? 7 c T !  f 7 7 5 1  

M I  N I - 3  YSTEM : 5 UPSTREAM f4ANHOLE: 5 DOWNSTREAM YAYtIOCE: C R 4  
L E 4 K  lUM9EQ:  1 6 f ) O K :  1 PAGC: 2 3 2  
LEAK ENTRY: M U N I C I P A L  M A I Y  L I N E  LEAK ErJTRY Cr)VEF:: FPSFVFh’T 
LEAK TYPE: I N F I L  WEIR ME4SUREMfNT 
LEAK 3ATE:  4 3 6 6 3 4  GALLONS OF I N F I L  YE4RLY 
P I P E  LENGTH: 2 0 1  FEET P I P E  DI4FSETER: 1 5  I N C H E S  
P I P E  DEPTH: 5 FEET P I P E  MATERIAL :  CONCPETF 
R E H A B I L I T A T I O X  COST: $ 5226  X I i J F I L  RE’IOVET): 4 “  
METH03 OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT P A I N  L I N E  

P R I O R I T Y  NdMYER: 0 . 5 4  TR4Y’ jPORTATIOY AN3 fS€AT’EF:b!T CCIST: C 2 3 1 5  
M I N I - 5  Y S T E  41 : 5 UPSTREAM MANHOL€: C B 4  DOUV3TREAM [UIAhlHOLE: 6 
LEAK \UMBER: 1 BOOK: 1 PAGE: 2 3 1  
LEAK EVTRY: M U N I C I P A L  M A I N  L I r J E  L E 4 K  ENT2Y C O V E ” :  EPSFMEKIT 
LEAK TYPE: I N F I L  Y E I R  MEASUREMENT 
LEAK SATE: 3 7 1 4 9 0  GALLONS OF I N F I L  YEAQLV 

P I P E  3EPTH:  8 FEET P I P E  MATERIAL :  CClqCQrTE 
R E H A R I L I T 4 T I O ~ ~  COST: $ 4 5 5 0  % I N F I L  REYCIVEC): 411 
METHOD OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEHICALLY GROUT PAIR! L I N E  

P I P E  LENGTH: 175  FEET PIPE DIAYETEQ: I Y  mews 

P R I O R I  T Y  YUYBER: 0.53 TRANYPOQT4TION 4N0 T Q E A T w F h ! T  C . 3 C T :  0 2 4 1  
M I N I - S Y S T E H :  5 UPSTREAM MANHOLE: 2 DOUNSTREAM Y4NHOLE: C92 
LEAK VUNSER: 3 BOOK: 1 PAGE: 2 4 1  
LEAK E‘UTSY: UPSTREAM MANHOLE L F 4 K  ENTRY C 3 V E Q :  E f i S E w E N T  
LEAK TYPE: L E A K I N G  MH HALL, OASEg OR COVE 
LEAK ?ATE:  1 7 5 6 8  GALLONS OF I N F T L  YEAPLY 
R E H A B I L I T A T I O N  COST: $ 4 5 0  % I Y F I L  REMOVED: 7 1  
HETHO3 OF R E H A B I L I T A T I O N :  CLEAN MH U A L L S o F I L L  SYALL 

\a ALL 5 CR A C  KS 9 U AT ER PR 00 F 

P R I O R I T Y  NUMBER: 0.47 TRAYSPORTATIOV AND TSEAT‘.’Ef‘JT C I l c T !  Q P 7 4  
M I N I -S Y S T E Y : 5 UPSTREAM MAPJHOLE: C B 1  i.1 DOUNSTSEAM MANHOLE: 11  
LEAK VUMBER: 1 R O O K :  1 PAGE: 2 4 5  
LEAK -INTRY: H U N I C I P A L  M A I N  L I N E  LEAK ENTRY COVEF: EASEMFNT 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK 3ATE:  111752 GALLONS OF I N F I L  YEARLY 
P I P E  LENGTH: 1 2 4  FEET P I P f  DIAMETER:  1 2  INCHES 
P I P E  3EPTH: 7 FEET P I P E  M A T E Q I A L :  C L A Y  
R E H A B I L I T A T I O N  COST: S 1860 X I N F I L  REMOVEO: 4 0  
METHO3 OF R E H A B I L I T A T I O N :  A I R  TEST AhlD CHEMICALLY GROUT ” 4 1 Y  L I N E  
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LOCKWOOO GREENE ENGINEERS INC. ;.d Y ”! !J E A S Sr !  C 1 A T  C_ S I >! C 
O A K R I I G E  9 TN. PP,S511 “URFFEFS’OF~OI T U  

FMPC FERNALOI O91d 
I J O R  NUM4ER WYV754 
I @ A G E  3 M I N I - S Y S T E Y  5 SUMMARY 3 Y  P R I O R I T Y  

0.34 T R A Y S P O Q T 4 T I 3 Y  f i V 9  TREATVEfJT C ; ) C T :  * 4 4 c. 

LEAK YUMRER: 2 BOOK: 1 PAGE: 219 S M O K E  C L A S S :  1 S ~ ~ U Y E  I ~ J ’ J ~ C F ~ ~ I T Y :  v 
LEAK ZNTRY: UPSTREAM MANHQLF: L E A K  ENTRY COVEP: EPSFrtf! iT 
LEAK TYPE: L E A K I N G  H H  ‘AALL, RASE, OR CO!’JrC 
LEAK 3 A T E :  3 2 4 2 1  GALLONS OF I N F L O  YEASLY 

- . . - - - - -  P R I O R I T Y  NIJMBER: 
3 I r c t Y  ?4i \ i i i i0 i f  f CBi 1 3OWNSSRE&M MAnjvnLE : TEE i j\i I -s TE 

R E H A B I L I T A T I O N  COST: S 1280 X 14’FLO qEM3VEO: 7.! 
METHOJ OF S E H A B I L I T A T I O N :  C L E 4 N  YH U 4 L L S r P L U G  LARGE C F I I C K S .  

PLASTER+WATERPROOF 

PR I O R I  TY NUMBER : 0.30 TRAYSPOSTATION 4ND TSEATVFNT C O S . 1 :  Q 2 4 9 0  
M I N I -S Y S T E M  : 5 UPSTREAM MANHOLE: 117 D9WNSTREAM HliNhOLF:: 11 
LEAK NUMBER: 1 R O O K :  1 PAGE: 222 
LEAK ENTRY: M U W I C I P A L  M A I N  L I N E  L E A K  ENTRY COVER: EASEvFhIT 

LEAK ? A T E :  3 1 6 9 5 6  GALLONS OF I N F T L  Y E A R L Y  
P I P E  LENGTH: 2 5 4  F E E T  P I P E  DIAMETER:  3 0  INCHES 
P I P E  DEPTH: 16 F E E T  P I P E  M A T E R I A L :  COUCRFTE 
R E H A R I L I T A T I Q N  COST: S 13128 7 I N F I L  REYOVED: 4? 
METH03 OF R E H A B I L I T A T I O N :  A I P  TEST AND CHEMICALLY GROUT M A I N  L I N E  

P R I O R I T Y  NUMBER: 0.30 TR4YSPORTATION &NO TSEATtAFNT C O T T :  ?! 1 1 9 3  
M I N I - S Y S T E M :  5 UPSTREAW MAYHOLE: 1 1  DOUNSTREAM HAFIHOLF: 1 2  
LEAK NUMBER: 2 B O O K :  1 PAGE: 221 
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  LEA.K E N T P Y  C O V E R :  EASEMFFIT  
L E A K  TYPE: L I N E  L E A K ( S )  
LEAK RATE: 1 2 2 0 0 0  GALLONS OF I N F I L  Y F T A R L Y  
PROBASLE CAUSE OF L I N E  L E A K t S ) :  CRACKED P I P E  
P I P E  LENGTH: 2 0 3  F E E T  P I P E  DIAMETEQ:  3 0  I N T Y E S  
P I P E  DEPTY: 9 F E E T  P I P E  M A T E R I A L :  COUCRETE 
R E H A B I L I T A T I O N  COST: S 3 9 0 0  X I N F I L  RENOVET: SO 
METHO3 OF R E H A B I L I T A T I O N :  P O I N T  R E P A I R  OF M A I N  L I N E  ( U P  T O  2 5  L F  

L E A K  TYPE: INFIL WEIR M E A S U R E M E N T  

REPLACEMENT) 

PR I O R I T Y  NUflBER : 0.24 TR4NSPOSTATIOrJ 4ND TSFDT!IENT C‘7ST: i 1 6 1 0  
M I  N I - S  Y STEM : 5 UPSTREAM MANHOLE: 11 DOVNSTREAY MANHOLE: 1 2  
L E A K  HUMBE!?: 1 B O O K :  1 DAGE: 2 2 1  
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  L E A K  fNTSY C D V E K :  E4SEMFr!T 
LEAK TYPE: I N F I L  Y E I R  MEASURFYFNT 
LEAK ? A T E :  2 0 4 9 6 0  GALLONS OF I N F I L  YElSYLY 
P I P E  LENGTH: 20.3 F E E T  P I P E  D I A Y E T E R :  3 0  INCHES 
P I P E  DEPTH: 9 F E E T  P I P E  M A T E R I A L :  C O V C ? E T F :  

METHOD OF R E H A B I L I T A T I O N :  C L E A N e T V I A I R  TEST b GROUT L I N E  SEG’*’FNT 
R E H A B I L I T A T I O Q  COST: S 6 4 9 6  v, IVFIL !-movEe: 41! 
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LOCKUOOD GREENE ENGINEERS INC. iJYrlNE A S S 3 C T  CTES I!;C 
OAKR I D  GE 9 TN PRSS11  MIJRFPEE!3°0R0, TN 

FMPC FERVALOI OHIO 
JOB NUYnER UYN756 

M I N I - S Y S T E M  s S U M M A R Y  a y  PRIORITY F 4 G E  4 

P R I O R I T Y  NUM9ER: 0.20 T R A P I S P Q ? T A T I 3 N  ANQ TF!EATI. 'C,?!T C O r T :  7. l l l J  

MINI -SYSTEM:  5 UPSTREAM MA-NHOLE: 3 DOYYSTREAM MANtiOLE! TEE 
LEAK NUMBER: 1 f 3 O O Y :  1 PAGE: 239 
LEAK EYTRY: M U N I C I P A L  M A I N  L I N E  LEAK EiITRY C Q V E P . :  EASLTYrPIT 
L E 4 K  TYPE: I N F I L  V E I R  ME9SUREYENT 
L E A Y  3ATE:  1 4 9 5 7 2  GALLONS OF I U F I L  YEAFLY 
P I P E  LENGTH: 2 2 5  FEET P I P E  D IAMETE3:  1 9  IbICHES 
P I P E  DEPTH: 8 FEET P I P E  M A T E R I A L :  COVCPFTF 
R E H A B I L I T A T I O N  COST: S 5850 'y: I N F I L  R E M O V E I ) :  4 0  
METHO3 OF REHABIL I .TAT1ON:  C L E A N ~ T V I A I R  TEST il GROUT L I N E  TEGVENT 

1 1 7 c  

PR I O R I  TY NUMRER : 0 . 1 9  TRANSPORT4TION AND TREAT'dEYT C n S T :  * 
M I N I -S Y S TE M : 5 UPSTREAM MANHOLE: 1 9  DOUNSTREAM VA,YtioLE: 
LEAK NUMRER: 4 BOOK: 1 O A G E :  222 
LEAK TNTRY: M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY COVEQ: f A S E V K r ? l T  
LEAK TYPE: L I N E  L E A K ( S 1  
LEAK 3ATE:  1 2 2 0 0 0  GALLONS QF I N F I L  YFARLY 
PROBAaLE CAUSE OF L I N E  L f A K t S ) :  CRACKED D I P E  
P I P E  LENGTH: 2 5 4  FEET P I P E  DIAMETER:  3 0  INCHES 
P I P E  3EPTH:  1 4  FEET P I P E  f l A T E R I A L :  CONCQFTE 
R E H A B I L I T A T I O N  COST: % 6 6 0 0  7 I N F I L  R E Y O V E r ) :  51! 
METH03 OF R E H A B I L I T A T I O N :  P O I N T  REPAIR O F  M A I N  L l N E  ( U P  T O  2'5 L F  

REPLACEYENT) 

P R I O R I T Y  NUMUER: 0.18 TRANSPORTATION PND TREATAENT C J S T :  1 

M I  N I -S Y STEM : 5 UPSTREAM MANHOLE: 1 0  DOUNSTREP M MANHOLE: 
LEAK NJMBE?:  3 BOOK: 1 PAGE: 222 
LEAK I N T R Y :  M U N I C I P A L  M A I N  L I N E  L E A Y  ENTRY COVEP: rbSEWFFIT 
LEAK TYPE: L I N E  L E A K t S )  
L E 4 K  ?ATE:  1 2 2 0 0 0  G4LLONS OF I N F I L  YE4RLY 
PROBABLE CAUSE OF L I N E  L E A K ( S 1 :  CRACKED P I P E  
P I P E  LENGTH: 2 5 4  F E E T  P I P E  D IAYETES:  3 9  INCHFIS 
P I P E  3EPTH: 1 4  FEET P I P E  MATERIAL :  CONCSETE 
P E H A B I L I T A T I O N  COST: d 5600  X Ir t lFIL REMOVED: 5'1 
METHOD OF R E H A B I L I T A T I O N :  P O I N T  REPAIR OF M A I N  L I N F  (UP T O  2 "  L F  

REPLACEHENT) 

P R I O R I T Y  YUMBER: 0 . 1 8  TRANSPORTATION AND TREATMEFIT COST: 
M I  N I - S  Y STEM : 5 UPSTREAM MANHOLE: 1 0  DOUNSTREAM VANYOLF: 
LEAK VUMBER: 2 BOOK: 1 PAGE: 2 2 2  
LEAK ENTRY: Y U N I C I P A L  M A I N  L I N E  L E A K  ENTRY COVER: Eh$EVFh'T 

LEAK RATE: 1 2 2 0 0 0  GALLONS OF I N F I L  YEARLY 
P R O B A 3 L f  CAUSE OF L I N E  L E A K t S ) :  CRACKED P I P E  
P I P E  LENGTH: 2 5 4  FEET P I P E  D IAYETES:  3 0  INCHES 
P I P E  3EPTH: 1 6  FEET P I P E  M A T E S I A L :  CONCRETE 
R E H A B I L I T A T I O N  COST: S 6 6 0 0  X I N F I L  REYOVED: 5 0  

M f T H 0 3  OF R E H A B I L I T A T I O N :  P O I N T  REPAIR OF WAIN L I N E  (UP T O  2'. L F  

L E A K  TYPE: LINE L E A K W  

REPLACEMENT) 148  
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LOCKYBOD GREENE ENGINEERS INC. JYNNE f iSS.?CI CTFS I S i C  
OAKRI3GEq TN. P R S 5 1 1  wUQFREFSJ9R0,  TN 

FMPC FERNALr?, O H I O  
J O B  NUYBER ;1YY756 

M I N I - S Y S T E Y  5 SUMMARY 9Y P R I O R I T Y  - 24GE = 

P R I O R I T Y  NUMIJER: 0.16 TRANSPORTATlQN ANC TSE4TTM.EFJT C O " . : :  e. 3 8 2  
M I N I  - S  Y S TE CI : 5 UPSTREAM MANHOLE: 5 .DOUNSTRE4P MANHOLE: 1 0  
LEAK V3IYREi7: 1 BOOK: 1 PAGE: 230 
LEAK ENTRY: K U N I C I P A L  M A I N  L I N E  L E A K  ENTRY COVEp: E 4 S C F " E L : T  
LEAK TYPE: I N F I L  WEIR MEASUREilENT 
L E 4 K  ?ATE:  1 2 5 0 5 0  GALLONS OF I N F ' I L  YFAriLY 
P I P E  LENGTH: 1 R 8  FEET P I P E  9IAMETEP.:  2 1  I N C H E ?  
P I P E  DEPTH: 8 FEET P I P E  M A T E R I A L :  CONCRETE 
R E H A B I L I T A T I O N  COST: f 6 0 1 6  7 I r i F I L  REYOVED: 4 C  
METHOD OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT M A I h l  L I N E  

P R I O R I T Y  NUMBER: 0.13 T S A ~ J S p O R T A T I O N  4ND TQEAT'IFVT C O S T :  P 8 1  
M I N I - S  YSTEY: 5 UPSTREAM MANHOLE: CBR r)rjWNSTREAY YANHOLFT: C S 1 Q  
LEAK VUMBES:  1 R O O K :  1 PAGE: 250 SYOKE CL4SS:  5 S M O K E  I N T Y Y S I T Y :  '4 

LEAK ENTRY: UPSTREAM MANHOLE L E A K  ENTRY COVE?: EASEMF'JT 
LEAK TYPE: FAULTY YANHOLF R I N G  O R  COVER 
LEAK ?ATE:  5 9 0 8  GALLONS OF I N F L O  YEARLY 
R E H A B I L I T A T I O Y  COST: Q 6 0 0  9: I f J F L O  REMOVED: 7P 
METH03 OF 9 E H A B I L I T A T I O N :  R E A L I G N  AND GROUT C 4 S T I Y G t  MhYHOLF I N  

E4SEMENT 

P R I O R I T Y  NUMBER: 0 . 0 9  TRANSPORTATION AND TR€ATV€NT C O S T :  4 3 3  
M I  N I - S  YSTEM: 5 UPSTREAM HPNHOLE: Ct31 DOMNTiTREAM b14'VHnLC: L 

LEAK VUMBER: 2 R O O K :  1 P4GE: 242 S M O K E  CL4SS: 4 F M C I K E  INTrF IP) ITY :  (4 
LEAK ENTRY: t 4 U N I C I P A L  f l A I N  L I V E  LFAK ENTRY C O V E R :  EJSEMTNT 
LEAK TYPE: LEAK FROPI HOLE O R  CRACK TO L I V E  
LEAK 7ATE:  5 5 0 8 0  GALLONS OF I N F L O  YEARLY 
PROBA3LE CAUSE OF HOLE OR C R A C K :  RROKEN OR StiATTCRED P I P E  
P I P E  LENGTH: 295 FEET P I P E  DIAMETER:  1 2  INCHES 
P I P E  DEPTH: 4 FEET P I P E  M A T E R I 4 L :  CONCRFTE 
R E H A B I L I T A T I O N  COST: $ 4425  t I I J F L O  REMOVED: 4? 
METHO3 OF R E H A B I L I T A T I O N :  CLEANqTVqAI i4  TEST & GROUT L I N E  SEGVFNT 

P R I O R I T Y  NUMBER: 0.09 TRANSPOSTATION AND TREATYENT C O 5 T :  Q 4 3 h  
M I  N I  -S Y STEf l :  E; UPSTREAM MANHOLE: C B 1  DOUNSTPZAM MAFItiOLE: 2 
LEAK VUMBER: 1 BOOK: 1 PAGE: 2 4 2  
LEAK ENTRY: MU?I IC IPAL  M A I N  L I N E  LEAK E?ITRY CJVER: E A S E M r r J T  
LEAK TYPE: I N F I L  Y E I R  MEASUREMENT 
LEAK 3ATE:  55510 GALLONS OF I N F I L  YEARLY 
P I P E  ,ENGTH: 2 9 5  FEET P I P E  DIAMETER:  1 2  1NrHE.S 
P I P E  3EPTH: 4 FEEY P I P E  MATERIAL :  CONCRETE 
R E H A B I L I T A T I D a  CC)ST: $ 4 4 2 5  X I Y F I L  REMOVED: 4t7 
HETHO3 OF R E H A B I L I T A T I O N :  C L E A N q T V q A I R  TEST 8 GROUT L I X f  SEG"ENT 

1 4 9  



1115 

LOCKWOOD G3EENE ENGINEERS INC. !JYNNFT 4 5 5 3 C I d T F S  I Y C  
OAKRI3GEv TNm P R S 5 1 1  MUPFPEES9CQO0r TN 

FYPC FERN4LD, OHIO 
JOi3 NUMBES d Y X 7 5 6  

M I N I - S Y S T E M  5 SUMM4HY PY P R I O R I T Y  F4GE c: 

P R I O R I  T Y  NUMBER: 0 . 0 7  TR4h!SPORT4TION AN9 TQEATVENT COcT: ? 2 7  
p i I N i - S Y S T E - q i  

LEAK VLJMBES: 1 BOOK: 1 PAGE: 2 4 1  
LEAK ENTRY: Y U N I C I P 4 L  M A I N  L I IVE  LEAK ENTRY COVER: ELSFMtk!!T 
LEAK TYPE: I N F I L  V E I R  MEASUREYENT 
L E P K  3ATE:  2 8 9 1 4  GALLONS OF I N F I L  Y C I P L Y  
P I P E  LENGTH: 2 b . l  FEET P I P E  DIAMETES:  1 2  INCHFS 
P I P E  DEPTH: 5 FEET P I P E  MATERIAL :  C3)MCQFTE 
R E H A B I L I T A T I O Y  COST: B 3015 7 I V F I L  REMOVED:  4 "  
METHOD OF R E H A B I L I T A T I O N :  A I R  TEST AND CHEYICALLY GROUT M A I N  L I N E  

5 UPSTREAM MANHOLE: 2 @OUNSTREAM MANHOLF: CB2 

PR I O R I  T Y  NJMSER: 0.07 TRANSPORTATION bND TSEATWENT C!??T:  T 1 3 3  
M I N I - S Y S T E Y :  5 UPSTREAM MANHOLE: CB2 3OUNSTREAM MANHOLE: 3 
LEAK VUMPE! I :  1 ROOK: 1 P4GE: 2 4 0  
LEAK ENTRY: Y U N I C I P A L  M A I N  L I r J E  LEAK ENTRY C O V E R :  EASEPENT 
LEAK TYPE: I ! i F I L  U E I R  MEASUREMENT 
LEAK SATE: 2 4 5 2 2  GALLONS 3F I Y F I L  YEAqLY 
P I P E  LENGTH: 1 7 0  FEET P I P E  DIAMETER:  1 2  INCHFS 
P I P E  3EPTH:  5 F E E T  ' .  P I P E  MATERIAL :  CONCQCTE 
R E H A B I L I T A T I O N  COST: $ 2550 X I N F I L  REMOVED: 4C 
METHOD OF 9 E H A B I L I T A T I O N :  A I R  T E S T  AND CHEMICALLY GROUT I.14IM L I N E  

P R I O R I T Y  NUMBER: 0 . 0 6  TRA'USPOQTATION PND TREATP'ENT C O S T :  55  
M I  N I-S Y STEM : 5 UPSTREAM MANHOLE: CR? 3OWNSTRE4M YANHOLF! 1 
LEAK VUMRER: 2 R O O K :  1 PAGE: 240  SnOKE CLASS: 7 S M O K E  I N T E N S I T Y :  H 
LEAK ENTRY: UPSTREAM MANHOLE LEAK ENTRY COVER: CURB r)R S I D E U A L Y  
LEAK TYPE: L E A K I N G  MH YALLI BASE9 O R  CONE 
LEAK 3ATE:  3968  GALLONS OF I N F L O  Y E A R L Y  
R E H A B I L I T A T I O N  COST: S 8 0 0  % I N F L O  REMOVED: 7 0  
f l f T H 0 3  OF R E H A B I L I T A T I O N :  CLEAN MH UALLSwPLUG LARGE C R A C K S ,  

PLASTER+UATERPROOF 

P R I O R I  T Y  NUMl3ER: 0 .02  TRANSPORTATION AND TREATYENT C O S T :  Q Rcl  

M I  N I - S Y  SlEf l :  5 UPSTREAM MANHOLE: 1 DOUNSTSEAM MAMHOLf: CR1 
LEAK %UMBER: 1 BOOK: 1 PAGE: 2 4 3  
LEAK E Y T R Y :  M U N I C I P A L  M A I N  L I N E  LEAK ENTRY COVES: EASEMEhIT 
LEAK TYPE: L I i K  L E A K t S )  

PROBAaLE CAUSE' OF L I N E  L E A K t S ) :  CR4CKED P I P E  
P I P E  LENGTH: 2 0 2  FEET P I P E  DIAMETER:  1 0  INCHES 
P I P E  3EPTH: 4 F E E T  P I P E  H A T E S I A L :  CONCRETE 
R E H A B I L I T A T I O N  COST: $ 3 0 3 0  X I N F I L  REMOVED: 4 0  
METHOD OF R f H A B I L I T A T I O N :  A I R  TEST AND CHEMICALLY GROUT M A I N  L I N E  

LEAK RATE: l o g a n  GALLONS OF INFIL Y E A R L Y  
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LOCKWOOD GREENE ENGINEERS INC.  IJYNNC A S : O C I ~ T ~ S  rrslc 
OAKRI)GE, TN. o R S 5 1 1  KURFR.EECC’OROe TN 

FMPC FERNALDI OHIO 
J O B  NUYRER ‘rlYY756 

M I N I - S Y  STEM 5 SUMMARY R Y  P R I O R I T Y  P A G E  7 

PR I O R I  TY NUMRER: 0.01 T R A N S P O S T 4 T I O N  4 N 0  TREATMENT CCI5T: ?. 3 3  
M ?  ? ! ? - S Y S T E M :  5 G P S T R E i f q  m. i lJd0LE: 

LEAK VUMBER: 2 B O O K :  1 PAGE: 2 4 3  
LEAK ENTSY:  M U N I C I P A L  M A I N  L I N E  L E A K  ENTRY CqVEC,: FPSEMFYT 
L E A K  TYPE:  L I N E  L E A K ( S 1  
L E A K  SATE:  3 g 5 0  GALLONS OF I N F I L  Y F 9 2 L Y  
PRORA3LE CAUSE: OF L I N E  L E A K ( S ) :  CRACKED P I P E  
P I P E  LENGTH: 2 0 2  FEET P I P E  D I A 9 E T E D :  1 0  I N C H € F  
P I P E  I E P T H :  4 F E E T  P I P E  M A T E R I A L :  CONCRTTE 
R E H A B I L I T A T I O h i  C O S T :  .S 1650  X I U F I L  REl41OVED: SO 

1 OOUNSTREAM MANHOLE: C31  

M E T H O D  OF REHABILITATION: POINT REPAIR OF MAIN L r w  ( U P  T O  ? =  L F  
REPLACEMEYT) 

P R I O R I  TY NUMBER: 0 . 0 1  TRANSPORTPTION 4ND TR€AT’4ENT C O S T :  a 3 0  
M I Y I - S Y S T E Y :  5 UPSTREAM MArUHOLE: 9 DOWNSTPE A M  MANHOLE: 1 0  
L E A K  VUMBES: 2 B O O K :  1 PAGE: 2 2 3  
LEAK ENTRY: M U N I C I P A L  M A I N  L I N E  L E A K  EYTRY COVER: E&SEMEh!T 
LEAK TYPE: L I M E  L E 4 K f . 5 )  
LEAK ? A T E :  3 0 5 0  GALLONS OF I N F I L  YEASLY 
PROBA3LE CAUSE OF L I N E  L E A K ( S ) :  CRACKED D I P €  
P I P E  LENGTH: 1 8 5  FEET P I P E  DIAMETER:  1 5  I N C H E S  
P I P E  3EPTH:  7 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O N  COST: B 2 7 0 0  X I r JF IL  REYOVEO: 5r! 
METHO) OF REHABILITATION: POINT REPAIR OF MAIN LINE rup T O  2s LF 

REPLACEMENT) 

P R I O R I T Y  NUMBER: 0 . 0 1  TRANSPORTATION AN9 TREATYENT COST: 7 4  
H I N I - S  YSTEM: 5 UPSTREAM MANHOLE: 9 OOUNSTREAM YANHOLF: 1 0  
LEAK NUMBER: 1 BOOK: 1 PAGE: 223 
L E A K  ENTRY:  M U N I C I P A L  M A I N  L I V E  L E A K  ENTRY COVEil: EbSEWENT 
LEAK TYPE: I N F I L  U E I R  MEASUREMENT 
LEAK 3 A T E :  9394 GALLONS OF I N F I L  YE4RLY 
P I P E  LENGTH: 1 8 5  F E E T  P I P E  DIAMETER:  1 5  I N C H E S  
P I P E  3 E P T H :  7 F E E T  P I P E  M A T E R I A L :  C L A Y  
R E H A B I L I T A T I O N  COST: $ 4 8 1 0  % I I I F I L  REMOVED: 4 F  
ME THO^ OF REHABILITATION: AIR T E S T  A W  CHEMICALLY G R O U T  MAIN 




