
DEPRECIATION AND FUNCTIONAL OBSOLESCENCE

An important step in the appraisal of property using the cost approach is the
determination of the depreciation or condition of the property. Depreciation in this
appraisal was segregated into normal (mostly physical) depreciation, functional
obsolescence, and economic obsolescence (addressed based on the income and
market approaches). The normal depreciation was determined based on the age of the
property and its normal service life; while, functional obsolescence was based on the
impact on the property’s remaining life caused by factors such as changing technology,
service requirements, and competition.

Depreciation - The depreciation was determined based on the property’s
age and it normal service life using the following formula:

Condition = __Remaining Life___
Age + Remaining Life

or

Depreciation= Age______
Age + Remaining Life

Where: Remaining Life = ƒ(Age, Survival Characteristic, Normal Service life)

Functional Obsolescence - The obsolescence inherent in the property
was determined using the above described normal service life in
comparison to the property’s service life is adjusted for functional factors.
The obsolescence was quantified base on the difference between the
property’s normal service life and its functional service life. The following
formula was used to calculate the obsolescence:

Obsolescence = Normal Service Life - Functional Service Life
Normal Service Life

Service Lives - (normal versus functional) - The service life of property is that period of
time in which it provides the service to which it was designed and placed into service. In
most industrial properties there is a difference between a property’s normal or physical
life and its functional life. A piece of equipment may physically last for an extended
period; however, as that property ages changing technology, improvements or
enhancement in similar equipment, functional and or service requirements change
resulting in decreased utility of the existing equipment, and therefore decrease in value
to it owner, this additional deterioration over that defined by the equipment’s normal life
is functional obsolescence.

Water Industry Service Lives

The service lives used in the depreciation and functional obsolescence calculations were
developed based on the property and its use, AUS Consultants’ experience in
developing depreciation studies for the water and wastewater industries. The following
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table details the lives used in the depreciation portion of the replacement cost new less
depreciation analysis:

EastN orritonT ow nshipP ennsylvania

EastN orritonS anitary S ew erS ystem

W astew aterCollectionandT reatm entS ystem

Investor-O w nedU tility

O ctober29,2018

(1) (2) (5) (6)

(4a) (4b) (6a) (6b)

Account

Number Description

Iowa Survivor

/ Retirement

Curve

Normal

Service

Life

Economic

Obsolescence

Tax

Depreciation

years years Table Life

353.10 Land & Land Rights - Pumping Station Non-Depr 0.00 0.00 Non-Depr 0.00

354.10 Stuctures & Improvements - Pumping R4.0 45.00 0.00 MACRS 25.00

360.10 Collection Sewers - Force - Mains - CIP R3.0 60.00 0.00 MACRS 25.00

360.20 Collection Sewers - Force - Mains - PVC R3.0 60.00 0.00 MACRS 25.00

360.30 Collection Sewers - Force - Mains - DIP R3.0 60.00 0.00 MACRS 25.00

361.10 Collection Sewers - Gravity - Mains - VCP R3.0 80.00 0.00 MACRS 25.00

361.20 Collection Sewers - Gravity - Mains - CIP R3.0 80.00 0.00 MACRS 25.00

361.30 Collection Sewers - Gravity - Mains - PVC R3.0 80.00 0.00 MACRS 25.00

361.40 Collection Sewers - Gravity - Mains - DIP R3.0 80.00 0.00 MACRS 25.00

361.50 Collection Sewers - Gravity - Mains - RCP R3.0 80.00 0.00 MACRS 25.00

361.60 Collection Sewers - Gravity - Mains Unknown Material R3.0 90.00 0.00 MACRS 25.00

361.70 Collection Sewers - Gravity - Manholes R3.0 80.00 0.00 MACRS 25.00

363.00 Service Laterals R3.0 55.00 0.00 MACRS 25.00

364.00 Flow Measuring Devices R3.0 35.00 0.00 MACRS 25.00

371.00 Pumping Equipment R3.0 35.00 0.00 MACRS 25.00

396.00 Communications Equipment R3.0 12.00 0.00 MACRS 12.00

(4)

Summary of Account Costing and Depreciation Parameters Used in the Depreciation Original Cost and the Depreciated Replacement Cost New

Studies

Iowa Survivor Curves

The Iowa Survivor Curves recommended in this appraisal are used to determine the
remaining life of the property, and therefore its condition, recognizing the properties’
service life and age. The Iowa Survivor Curves allows the appraiser to recognize the
property being studied (mains, treatment and pumping plant equipment etc placed in a
particular year, say 1985) is part of a larger group of property, i.e., all the property i.e.,
mains, treatment and pumping plant equipment, etc. As such, the service lives which we
refer to in our appraisal are an average service lives for the group, i.e., the average life
of all mains, treatment and pumping plant equipment, etc. The Iowa Survivor curve
allows the appraiser to calculate the remaining life, and therefore condition, of a subset
of the group (the mains placed in 1985) based on the groups’: (1) Iowa Survivor Curve,
(2) Service Life and the (3) age of property at the appraisal date. An Iowa Survivor
Curves depicts how property from a group survives and retires about that groups’
average life.
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IowaS u rvivorC u rve C harac teristic s
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The above figure depicts a typical Iowa-type survivor curve, an S3.0 Iowa-type survivor
curve. In this case the survivor curve has been generalized to a service life of 100% of
the property’s average life, in this generalized form the survivor curve statistics can be
utilized with any individual service life in the age-life service life and depreciation
calculations. There are four characteristics displayed in the above chart depicting the
manner in which property survives and retires about the group’s average life, those
characteristics are: the retirement frequency (blue), the percent surviving (red), the
percent condition (brown) and the percent depreciated (green). The retirement
frequency represents the retirement of individual property items about the group’s
average service life. As can be seen the retirements are distributes about the group’s
average life with some items retiring before the average life and some items retiring at or
after the group’s service life. The group’s survivor curve is developed from subtracting
the retirements as they occur as the property ages. The depreciation curve depicts how
much of the property group’s life has been consumed; while, the condition curve depict
how much of the property group’s life remains. The condition and depreciation curves
are complementary in that condition equals 100% minus depreciation and vice versa.

The theory of Iowa Survivor Curves was presented in the 1920s and 30s by Robley
Winfrey based on research at Iowa State University (then the Iowa Engineering
Experiment Station). Winfrey’s research was first published in Bulletin 103 - Life
Characteristics of Physical Property and Bulletin 125 - Statistical Analysis of Industrial
Property Retirements. (Incidentally, both publications are out of print, I have a copy of
Bulletin 125 but not Bulletin 103, I’m still trying to get a copy of that piece of depreciation
literature.). Bulletin 125 was updated in 1967 by Professor Harold Cowles of Iowa State
University’s Department of Industrial Engineering. In conducting his research, Winfrey
collected data on industrial property survival and retirement from various sources and
analyzed that data as a function of property’s age at retirement and ultimately the
property groups’ service life when all the property in the group was fully retired.

Winfrey discovered the industrial property’s survival and retirement fits three basic
patterns with relationship to the property’s average life:

dEPRECIATION & oBSOLESCENCE Page 3 of 7



D ispersion in Iowa-type S u rvivorC u rves
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Symmetrically moded (S-type Iowa Survivor Curves) (green) – The S-type Iowa Survivor
Curve is one wherein the property’s retirements are symmetrically distributed about the
mode. Mode in statistics is defined as the highest frequency, in this case retirement
frequency. Thus, an S-type Iowa curve is like a normal curve; however, its shape is not
identical to a normal distribution function.

Right moded (R-type Iowa Curves) (brown) – the R-type Iowa curve has its mode
skewed to the right of the property’s average life; therefore, the retirements tend to be
distributed later in the property’s life and there are less retirements earlier in the
property’s life.

Left moded (L-type Iowa Curve) (red) – The L-type Iowa curve has its mode skewed to
the left of the property’s average life; therefore, the retirements tend to be distributed
earlier in the property’s life and there are less retirements later in the property’s life.

In the utility industry, the plant, i.e., mains, treatment and pumping plant equipment
tends to have a R-type survival/retirement dispersion as it is designed to provide service
over extended periods, requiring little maintenance, and it designers have significant
experience in designing and placing such property.

In conjunction with the above described R-, S-, and L-type survival/retirement patterns,
Winfrey determine that there were several patterns of the manner in which the
retirements’ peakedness occur around the average life. In this case, Winfrey described
the peakedness of the property retirements with peakedness enumerations of 0, 1, 2, 3,
4, 5, and 6. The low peakedness numbers 0 and 1 represent low levels of retirements
being distributed over the property entire life, while high peakedness numbers, 5 and 6
represent retirement patterns where the majority or all the retirement occur tightly
grouped around the property’s average life. Peakedness numbers 2, 3, and 4 are
middle of the road, so to speak, in terms of peakedness.
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M od e in Iowa-type S u rvivorC u rves
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Origin moded (O-type) survivor curve (blue) – Harold Cowles in his 1967 update of
Bulletin 125 introduced the O-type survivor curve with the mode of the curve at the origin
or at age equal to zero (0) years. This class of Iowa curves was over looked by Winfrey
possibly because it made little intuitive sense that industrial retirement of property would
have their maximum retirement frequency at age equal to zero. However, Cowles felt for
completeness they should be included. O-type survivor curves do reflect the survival
pattern of intangible assets.

Iowa-type survivor curves are parametric, as opposed to formalistic, in that they were
derived from empirical survival/retirement data which Winfrey collected. There are Iowa
curve equations are presented in Bulletin 125; however, in most cases users reference
standardized Iowa Survivor Curve tables. The Iowa-type survivor curves used in this
appraisal have been generalized to a service life of 100% of the property’s average life.
By generalizing the service life to 100% of average life these tables can be used to
generate survival and retirement statistics for property of any service life.

It should be apparent that Iowa-types survivor curves are valid for any type property as
the curves only depict how that property survives and retires about the average life of a
group of similar property.

Generalized Iowa-type Survivor Curves

As was discussed earlier, most users of the Iowa-type survivor curves use standardized
tables of Iowa curves. The most usable form of these standardized tables are tables
which have been generalized to a standard life of 100% of the property’s average life.
Based on these generalized tables the user can determine the property’s remaining life
by knowing the Iowa-type survivor curve (mode and peakedness characteristics), the
property’s (group’s) service life, and the specific property’s (for which the remaining life
is desired) age. The following table reflects how the remaining life, as well as its
condition, is determined:
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Year
Study
Date Age Iowa Curve

Service
Life

Age % of
ASL

Iowa
Lookup

Iowa
Condition

Remaining
Life Total Life Condition

ASL
years years % years years %

Input Calc Input Input Calc Calc lookup Calc Calc Calc

1970 2006 35.5 R3.0 25 142 R3.0142 0.066388 1.7 37.2 4.47%
1980 2006 25.5 R3.0 25 102 R3.0102 0.192543 4.8 30.3 15.88%
1990 2006 15.5 R3.0 25 62 R3.0062 0.442050 11.1 26.6 41.62%
2000 2006 5.5 R3.0 25 22 R3.0022 0.787294 19.7 25.2 78.16%
2004 2006 1.5 R3.0 25 6 R3.0006 0.941117 23.5 25.0 94.01%
2005 2006 0.5 R3.0 25 2 R3.0002 0.980320 24.5 25.0 98.00%

The above table was developed with reference to the standardized Iowa Survivor curves
contained and represent a R3.0 25-year Iowa curve and life table. The standardized
Iowa Curves are located in tab database. In order to reference the proper line of the
Iowa Curve data the user looks up that data by reference to the property’s age as
percent of the service life (age % of ASL column) and the Iowa Survivor curve (Iowa
Curve column), combining these two criteria the Iowa Lookup column will get the user to
the proper Iowa Curve data.

In the above calculation the Iowa-type survivor curve is R3, the service life of the group
is 25 years, and its age is defined by property’s accounting records which specifies the
investment in property by account (A group in service life terms) and by the year of
installation of that property. The age is dependent upon the appraisal year (study date)
and the year of placement. It is customary to assume that the property placed in any
particular placement year was placed continuously during that year and therefore its age
is best represented as if that investment was placed in the middle of the year, i.e., July 1;
hence, the adoption of the “mid-year” convention where all property is treated as if
placed the mid-year.

Service Life and Survival / Retirement Pattern

The service life and survival/retirement pattern are determined by an analysis of
historical survival and retirement experience of the company’s property. This historical
experience must be adjusted for factor which are known to be impacting the property’s
service life but may not exhibited their effect on the property’s retirement. Here it is
important that a distinction is made between industrial property’s physical service life
and its functional service life. While physically a type of property may be deployed and
remain in use for many years, over those years, factors of changing technology,
consumers demand and patterns, and even regulation, lessen the property functional life
when compared to its physical life. In an industry such as the communications industry,
function obsolescence is the primary driver of depreciation.

The following table details the impact of the above described lives on the condition
calculations:
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Year
Study
Date Age Iowa Curve

Service
Life

Age % of
ASL

Iowa
Lookup

Iowa
Condition

Remaining
Life Total Life Condition

ASL
years years % years years %

Input Calc Input Input Calc Calc lookup Calc Calc Calc

1970 2006 35.5 R3.0 30 118 R3.0118 0.131771 4.0 39.5 10.02%
1979 2006 26.5 R3.0 30 88 R3.0088 0.264919 7.9 34.4 23.07%
1981 2006 24.5 R3.0 25 98 R3.0098 0.211333 5.3 29.8 17.74%
1989 2006 16.5 R3.0 25 66 R3.0066 0.411848 10.3 26.8 38.42%
1990 2006 15.5 R3.0 20 78 R3.0078 0.327281 6.5 22.0 29.69%
2000 2006 5.5 R3.0 20 28 R3.0028 0.731331 14.6 20.1 72.67%
2004 2006 1.5 R3.0 20 8 R3.0008 0.921605 18.4 19.9 92.47%
2005 2006 0.5 R3.0 20 3 R3.0003 0.970499 19.4 19.9 97.49%
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IOWA CURVES 

Iowa-type survivor curves are based on a set of empirical data collected (mainly in the 1930s) for 
the purpose of statistically predicting future service expectancy (remaining service) for phYSical 
properties. 

The techniques used and methods applied are exactly analogous to those used by the insurance 
industry for the purpose of predicting human mortality (life expectancy) ' when determining 
appropriate insurance premium rates. The only distinction to be made is that the life insurance 
companies are investigating the life or longevity characteristics of human beings and the studies 
which developed the Iowa-type survivor curves were developed to predict the longevity or service 
life experience for physical, inanimate objects. The seminal statistical analyses for industrial 
property were conducted under the auspices of the Iowa Research Station now known as Iowa 
State University and were published in Statistical Analyses of Industrial Property Retirements, 
Bulletin 125, Engineering Research Institute, Iowa State University. 

From the preface to the revised 1967 edition of Bulletin 125: 

"With the Original publication of Bulletin 125 by the Iowa Engineering Experiment 
Station in 1935 (now known as the Engineering Research Institute), a significant 
contribution was made to the practice of industrial property life estimation. This was 
in the form, first, of a single volume, readily available, which presented in 
considerable detail the procedures for statistically analyzing historical property 
retirement data. Secondly, but no'less significant, was the presentation of a set of 
18 generalized density functions descriptive of industrial property retirement 
dispersion, mathematically described in terms of the Pearson frequency curve 
family, but with parameters established empirically from the analysis of a wide range 
of actual retirement experience. 

These curves, the cumulative form of which are commonly referred to as the lowa
type Survivor Curves, have been used extensively since their introduction and, at 
the present time, the set is accepted as the standard of industrial property 
retirement dispersion. Because of the very simple mnemonic coding system which 
suggests the varying statistical characteristics involved, the Iowa Curves have also 
become widely used and recognized in the identification or classification of 
retirement dispersions, even for patterns derived in terms of analytical techniques 
not using the Curves." 

The tables which follow this discussion are the ones used to estimate the remaining life of 
investment at particular age for an account with a particular service life. 
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21. Q.".raliufl C1&rVII ant thOle whOla ordinates are ezpressed in 
percent of the total number of unit. ILIld whoso abscissa (age) an 0:
pressed ill pelftllt of aYerap Iif •. 
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30, TyI" cUr/'e. are those theoretical cun"es derived by tbe methods 
described in tllia report from a Btudy of netu41 retirements. They de
pict typieal ~lJn'ivor Ilud frequency aun·es for industrial property. 
Actnal s1In"h·or eurvea are cDmpared with type 8ulTl\"or eur." .. In tbe 
pI'OCIUI of determininl probable avence livea. 

MORTALITY TABLES ANI) CURVES a. HUMAN mUNG. 

By a study of population and duths, life insurance companies ba~e 
anivecl at life tables for b11JlWl beings of different nationalities. 
Prom the. life tables the normal deatb rate aud Jil. espectAlu,y for 
people A& different IIp!I can be determined nsn basis lor life in.CCUrAlIeG 
pnmiuma aDd re:.n.. Lifo tabl. can bo 1'~iJ8rod from tho vital 
ltati8tica lor IlIIY desired nnmtJ,r of yean in combination with census 
retunL By meaJII of mathematical formul ... Il life tabla i. adjusted 
to reman I1JIYIIUght irrrgulariti. that may exist in the oriaina! data. 

Table 1 ia the United States life table for white Dudes, IiUed UINH1 
deatha for the 10 years from 1901 to 1010. Unlike indu.'I.rial ProllCrty 
DDitt who. Average liY. are continwally heiDi nfceted by DlADY 
foreeI, the human averap Jif. and distribntion of deaths accordinl 
to ... clump '"117. littl. over _"cml pncratioDl. Th. iiI., cun-c, bow
ewer, variel considerably for different races u is illustrnted in Fil. 2-
The deathl at different ages Are shown tor the United Statu by tb. 
freqlleDq carvel ill Pi,. 8. 

ftia reference to tbe United Statu life tables 1. made to ahow the 
1imilaritJ' betweeD tb, Ill. charracteristica uf human beinp aDd iDdua
trill praperti.. Th' ..... tial dilrerenea are tbna. Fint, l.ullWl be
lDp esperience a Ilea?)" intaat mortality which results in a hi.modal 
frequency CD"e, one mode oeeumlllf between aps 0 IlDd 1, Ilnd the 
other between apl 75 aad 71. Second, the mode Ilt the alC"intln-AI 
'11-;8 oceDn at a much lfIater percentalO of AVerage Jile tban is ua
ua1l1 found with ph)'llical prnlN'rty employed ill induatr)"" Third, the 
CUrvtl for industrial cquil,lIK\nt vary in shape o\"cr wide limits ,vhn. 
human mortality curv. va,., relath'cJy little. The Milkebnmizcd 
cam in Pli. 3 I. ODO that hal _II lQIloothed. CIt tJOfIIlU,t rt'lu"elCnt 
tM S&lDI lI'Oup of liYM u the lower curves of the figure.) . . 

ANALYZING DTIRJDmNT DATA 

Th. foregoing seetion diseussed the life tablu for human.~ Alld the 
lleeompanyintC curves. Similar maly .. can IJC! mac)c of the 1N'laa\'ior 
ot the pbysieal equipment employed in industry ,,"hell sufficicnt ill
formation i. availllbl.. The proeessn employed for :mahp%inr the re
tirements of industrial property Iln! not so easilr handled III are tbose 
(lmployed for mortality data of human beinp, nor are t he result. DI
uaJJy u unifonn beclluse of the small number of units obsen-ed and 
tbI more numerous. lea uniform causes of retirement of industrial 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as. a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %Surv %Cond % Depr Resv 

R2.0000 R2.0 0 0.0948315 100.0000000 100.0000000 0.0000000 
R2.0001 R2.0 1 0.0981016 99.9051685 99.0944462 0.9055538 
R2.0002 R2.0 2 0.1014623 99.8070669 98.1913567 1.8086433 
R2.0003 R2.0 3 0.1049099 99.7056046 97.2907686 2.7092314 
R2.oo04 R2.0 4 0.1084509 99.6006947 96.3927202 3.6072798 
R2.0005 R2.0 5 0.1120825 99.4922438 95.4972458 4.5027542 
R2.0006 R2.0 6 0.1158104 99.3801613 94.6043863 5.3956137 
R2.0007 R2.0 7 0.1196318 99.2643509 93.7141762 6.2858238 
R2.0008 R2.0 8 0.1235532 99.1447191 92.8266525 7.1733475 
R2.0009 R2.0 9 0.1275731 99.0211659 91 .9418526 8.0581474 
R2.0010 R2.0 10 0.1316938 98.8935928 91.0598126 8.9401874 
R2.0011 R2.0 11 0.1359167 98.7618990 90.1805687 9.8194313 
R2.0012 R2.0 12 0.1402454 98.6259823 89.3041592 10.6958408 
R2.0013 R2.0 13 0.1446791 98.4857369 88.4306173 11.5693827 
R2.0014 R2.0 14 0.1492214 98.3410578 87.5599813 12.4400187 
R2.0015 R2.0 15 0.1538735 98.1918364 86.6922846 13.3077154 
R2.0016 R2.0 16 0.1586370 98.0379629 85.8275662 14.1724338 
R2.0017 R2.0 17 0.1635142 97.8793259 84.9658604 15.0341396 
R2.0018 R2.0 18 0.1685056 97.7158117 84.1072016 15.8927984 
R2.0019 R2.0 19 0.1736164 97.5473061 83.2516279 16.7483721 
R2.0020 R2.0 20 0.1788426 97.3736897 82.3991718 17.6008282 
R2.0021 R2.0 21 0.1841928 97.1948471 81.5498714 18.4501286 
R2.0022 R2.0 22 0.1896649 97.0106545 80.7037592 19.2962408 
R2.0023 R2.0 23 0.1952619 96.8209896 79.8608723 20.1391277 
R2.0024 R2.0 24 0.2009860 96.6257277 79.0212450 20.9787550 
R2.0025 R2.0 25 0.2068378 96.4247417 78.1849127 21.8150873 
R2.0026 R2.0 26 0.2128210 96.2179041 77.3519096 22.6480904 
R2.0027 R2.0 27 0.2189369 96.0050831 76.5222740 23.4777260 
R2.0028 R2.0 28 0.2251892 95.7861462 75.6960373 24.3039627 
R2.0029 R2.0 29 0.2315760 95.5609570 74.8732357 25.1267643 
R2.0030 R2.0 30 0.2381039 95.3293810 74.0539045 25.9460955 
R2.0031 R2.0 31 0.2447710 95.0912771 73.2380800 26.7619200 
R2.0032 R2.0 32 0.2515831 94.8465061 72.4257956 27.5742044 
R2.0033 R2.0 33 0.2585392 94.5949230 71.6170883 28.3829117 
R2.0034 R2.0 34 0.2656450 94.3363838 70.8119927 29.1880073 
R2.0035 R2.0 35 0.2728977 94.0707388 70.0105457 29.9894543 
R2.0036 R2.0 36 0.2803049 93.7978411 69.2127819 30.7872181 
R2.0037 R2.0 37 0.2878657 93.5175362 68.4187384 31.5812616 
R2.0038 R2.0 38 0.2955808 93.2296705 67.6284504 32.3715496 
R2 .0039 R2.0 39 0.3034544 92.9340897 66.8419552 33.1580448 
R2.0040 R2.0 40 0.3114920 92.6306353 66.0592899 33.9407101 
R2.0041 R2.0 41 0.3196878 92.3191433 65.2808571 34.7191429 

R2.0042 R2.0 42 0.3280507 91 .9994555 64.5055971 35.4944029 
\ , . . R2.0043 R2.0 43 0.3365783 91 .6714048 63.7346439 36.2653561 

R2.0044 R2.0 44 0.3452769 91.3348265 62.9676700 37.0323300 

database 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service life 

1 2 3 4 5 6 7 
lookup Curve Age % % Ret % Surv %Cond % Depr Resv 

R2.0045 R2.0 45 0.3541450 90.9895496 62.2047148 37.7952852 
R2.0046 R2.0 46 0.3631840 90.6354046 61.4458170 38.5541830 
R2.0047 R2.0 47 0.3723984 90.2722206 60.6910148 39.3089852 
R2.0048 R2.0 48 0.3817892 89.8998222 59.9403491 40.0596509 
R2.0049 R2.0 49 0.3913574 89.5180330 59.1938582 40.8061418 
R2.0050 R2.0 50 0.4011030 89.1266756 58.4515839 41.5484161 
R2.0051 R2.0 51 0.4110289 88.7255726 57.7135668 42.2864332 
R2.0052 R2.0 52 0.4211368 88.3145437 56.9798470 43.0201530 
R2.0053 R2.0 53 0.4314261 87.8934069 56.2504678 43.7495322 
R2.0054 R2.0 54 0.4419002 87.4619808 55.5254688 44.4745312 
R2.0055 R2.0 55 0.4525547 87.0200806 54.8048959 45.1951041 
R2.0056 R2.0 56 0.4633961 86.5675259 54.0887899 45.9112101 
R2.0057 R2.0 57 0.4744196 86.1041298 53.3771148 46.6228852 
R2.0058 R2.0 58 0.4856272 85.6297102 52.6701531 47.3298469 
R2.0059 R2.0 59 0.4970178 85.1440830 51.9677110 48.0322890 
R2.0060 R2.0 60 0.5085907 84.6470652 51.2699108 48.7300892 

/ R2.0061 R2.0 61 0.5203457 84.1384745 50.5767999 49.4232001 
R2.0062 R2.0 62 0.5322781 83.6181288 49.8884211 50.1115789 
R2.0063 R2.0 63 0.5443878 83.0858507 49.2042208 50.7957792 

.' . . .. 0 " 
R2.0064 R2.0 64 0.5566711 82.5414629 48.5260449 51.4739551 
R2.0065 R2.0 65 0.5691252 81.9847918 47.8521390 52.1478610 
R2.0066 R2.0 66 0.5817490 81.4156666 47.1831479 52.8168521 
R2.0067 R2.0 67 0.5945339 80.8339176 46.5191188 53.4808812 
R2.0068 R2.0 68 0.6074762 80.2393837 45.8600979 54.1399021 
R2.0069 ~2.0 69 0.6205731 79.8319075 45.2061300 54.7938700 
R2.0070 R2.0 70 0.6338167 79.0113344 44.5572619 55.4427381 
R2.0071 R2.0 71 0.6471968 78.3775177 43.9135399 56.0864601 
R2.0072 R2.0 72 0.6607103 77.7303209 43.2750101 56.7249899 
R2.0073 R2.0 73 0.6743469 77.0696106 42.6417151 57.3582849 
R2.0074 R2.0 74 0.6880913 76.3952637 42.0137038 57.9862962 
R2.0075 R2.0 75 0.7019453 75.7071724 41 .3910160 58.6089840 
R2.0076 R2.0 76 0.7158861 75.0052271 40.7736988 59.2263012 
R2.0077 R2.0 77 0.7299071 74.2893410 40.1617951 59.8382049 
R2.0078 R2.0 78 0.7439918 73.5594339 39.5553460 60.4446540 

R2.0079 R2.0 79 0.7581263 72.8154421 38.9543939 61.0456061 

R2.0080 R2.0 80 0.7722978 72.0573158 38.3589792 61.8410208 

R2.0081 R2.0 81 0.7884914 71 .2850180 37.7691412 62.2308588 

R2.0082 R2.0 82 0.8006802 70.4985266 37.1849198 62.8150802 
R2.00B3 R2.0 83 0.8148537 69.6978464 36.6063528 63.3936472 

R2.0084 R2.0 84 0.8289880 68.8829927 36.0334740 63.9665260 
R2.0085 R2.0 85 0.8430577 68.0540047 35.4663181 64.5336819 

( R2.0086 R2.0 86 0.8570489 67.2109470 34.9049168 65.0950832 , 
R2.0087 R2.0 87 0.8709355 66.3538981 34.3493028 65.6506972 \ 

R2.0088 R2.0 88 0.8848855 65.4829626 33.7995038 66.2004962 

R2.0089 R2.0 89 0.8982801 64.5982771 33.2555461 66.7444539 

database 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %Surv %Cond % Depr Resv 

R2.0090 R2.0 90 0.9116889 63.6999970 32.7174568 67.2825432 
R2.0091 R2.0 91 0.9248881 62.7883081 32.1852560 67.8147440 
R2.0092 R2.0 92 0.9378390 61.8634200 31.6589661 68.3410339 
R2.0093 R2.0 93 0.9505158 60.9255810 31.1386020 68.8613980 
R2.0094 R2.0 94 0.9628930 59.9750652 30.6241779 69.3758221 
R2.0095 R2.0 95 0.9749274 59.0121722 30.1157100 69.8842900 
R2.0096 R2.0 96 0.9865956 58.0372448 29.6132040 70.3867960 
R2.0097 R2.0 97 0.9978571 57.0506492 29.1166680 70.8833320 
R2.0098 R2.0 98 1.0088742 56.0527921 28.6261051 71.3738949 
R2.0099 R2.0 99 1.0190200 55.0441179 28.1415110 71.8584890 
R2.0100 R2.0 100 1.0288558 54.0250979 27.6628840 72.3371160 
R2.0101 R2.0 101 1.0381442 52.9962421 27.1902180 72.8097820 
R2.0102 R2.0 102 1.0468449 51.9580979 26.7234991 73.2765009 
R2.0103 R2.0 103 1.0549312 50.9112530 26.2627111 73.7372889 
R2.0104 R2.0 104 1.0623607 49.8563218 25.8078351 74.1921649 
R2.0105 R2.0 105 1.0691033 48.7939611 25.3588469 74.6411531 
R2.0106 R2.0 106 1.0751200 47.7248578 24.9157200 75.0842800 
R2.0107 R2.0 107 1.0803718 46.6497378 24.4784200 75.5215800 
R2.0108 R2.0 108 1.0848422 45.5693660 24.0469079 75.9530921 
R2.0109 R2.0 109 1.0884819 44.4845238 23.6211450 76.3788550 
R2.0110 R2.0 110 1.0912700 43.3960419 23.2010810 76.7989190 
R2.0111 R2.0 111 1.0931697 42.3047719 22.7886659 77.2133341 
R2.0112 R2.0 112 1.0941701 41.2116022 22.3778369 77.6221631 
R2.0113 R2.0 113 1.0942240 40.1174321 21.9745369 78.0254631 
R2.0114 R2.0 114 1.0933342 39.0232081 21.5766909 78.4233091 
R2.0115 R2.0 115 1.0914621 37.9298739 21.1842289 78.8157711 
R2.0116 R2.0 116 1.0885978 36.8384118 20.7970691 79.2029309 
R2.0117 R2.0 117 1.0847301 35.7498140 20.4151239 79.5848761 
R2.0118 R2.0 118 1.0798369 34.6650839 20.0383019 79.9616981 
R2.0119 R2.0 119 1.0739369 33.5852470 19.6665001 80.3334999 
R2.0120 R2.0 120 1.0669980 32.5113101 19.2996221 80.7003779 
R2.0121 R2.0 121 1.0590372 31.4443121 18.9375479 81.0624521 
R2.0122 R2.0 122 1.0501070 30.3852749 18.5801630 81.4198370 
R2.0123 R2.0 123 1.0400660 29.3351679 18.2273769 81.7726231 
R2.0124 R2.0 124 1.0290709 28.2951019 17.8789959 82.1210041 
R2.0125 R2.0 125 1.0170991 27.2660310 17.5349121 82.4650879 
R2.0126 R2.0 126 1.0041568 26.2489319 17.1949849 82.8050151 
R2.0127 R2.0 127 0.9902881 25.2447751 16.8590529 83.1409471 
R2.0128 R2.0 128 0.9755079 24.2544870 16.5269830 83.4730170 
R2.0129 R2.0 129 0.9598532 23.2789791 16.1985951 83.8014049 
R2.0130 R2.0 130 0.9433670 22.3191259 15.8737270 84.1262730 
R2.0131 R2.0 131 0.9260879 21 .3757589 15.5522090 84.4477910 
R2.0132 R2.0 132 0.9080550 20.4496710 15.2338660 84.7661340 

R2.0133 R2.0 133 0.8893190 19.5416160 14.9185150 85.0814850 

R2.0134 R2.0 134 0.8699369 18.6522970 14.6059730 85.3940270 

database 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret % Surv %Cond % Depr Resv 

R2.0135 R2.0 135 0.8499541 17.7823601 14.2960570 85.7039430 
R2.0136 R2.0 136 0.8294290 16.9324060 13.9885750 86.0114250 
R2.0137 R2.0 137 0.8084200 16.1029770 13.6833420 86.3166580 
R2.0138 R2.0 138 0.7869870 15.2945570 13.3801709 86.6198291 
R2.0139 R2.0 139 0.7651829 14.5075700 13.0788760 86.9211240 
R2.0140 R2.0 140 0.7430681 13.7423871 12.7792740 87.2207260 
R2.0141 R2.0 141 0.7207081 12.9993190 12.4811831 87.5188169 
R2.0142 R2.0 142 0.6981599 12.2786109 12.1844341 87.8155659 
R2.0143 R2.0 143 0.6754730 11.5804510 11.8888620 88.1111380 
R2.0144 R2.0 144 0.6527110 10.9049780 11.5943070 88.4056930 
R2.0145 R2.0 145 0.6299220 10.2522670 11.3006270 88.6993730 
R2.0146 R2.0 148 0.6071579 9.62234~ .. 11.0076849 88.9923151 
R2.0147 R2.0 147 0.5844650 9.0151870 10.7153600 89.2846400 
R2.0148 R2.0 148 0.5618890 8.4307220 10.4235460 89.5764540 
R2.0149 R2.0 149 0.5394630 7.8688330 10.1321560 89.8678440 
R2.0150 R2.0 150 0.5172310 7.3293700 9.8411110 90.1588891 
R2.0151 R2.0 151 0.4952170 6.8121390 9.5503610 90.4496390 
R2.0152 R2.0 152 0.4734520 6.3169220 9.2598670 90.7401331 
R2.0153 R2.0 153 0.4519570 5.8434700 8.9696111 91.0303890 - R2.0154 R2.0 154 0.4307510 5.3915130 8.6795980 91.3204020 
R2.0155 R2.0 155 0.4098480 4.9607620 8.3898460 91.6101540 
R2.0156 R2.0 156 0.3892590 4.5509140 8.1003940 91 .8996060 
R2.0157 R2.0 157 0.3689940 4.1616550 7.8112940 92.1887060 
R2.0158 R2.0 158 0.3490550 3.7926610 7.5226200 92.4773800 
R2.0159 R2.0 159 0.3294490 3.4436060 7.2344580 92.7655420 
R2.0160 R2.0 160 0.3101780 3.1141570 6.9468990 93.0531010 
R2.0161 R2.0 161 0.2912410 2.8039790 6.6600590 93.3399410 
R2.0162 R2.0 162 0.2726440 2.5127380 6.3740460 93.6259540 
R2.0163 R2.0 163 0.2543900 2.2400940 6.0889820 93.9110180 
R2.0164 R2.0 164 0.2364840 1.9857040 5.8049920 94.1950080 
R2.0165 R2.0 165 0.2189350 1.7492200 5.5221940 94.4778060 
R2.0166 R2.0 166 0.2017570 1.5302850 5.2407130 94.7592870 
R2.0167 R2.0 167 0.1849660 1.3285280 4.9606590 95.0393410 
R2.0168 R2.0 168 0.1685830 1.1435620 4.6821490 95.3178510 
R2.0169 R2.0 169 0.1526310 0.9749790 4.4052860 95.5947140 
R2.0170 R2.0 170 0.1371620 0.8223480 4.1301220 95.8698780 
R2.0171 R2.0 171 0.1221950 0.6851860 3.8568020 96.1431980 
R2.0172 R2.0 172 0.1077830 0.5629910 3.5853840 96.4146160 
R2.0173 R2.0 173 0.0939780 0.4552080 3.3159460 96.6840540 
R2.0174 R2.0 174 0.0808330 0.3612300 3.0485230 96.9514770 
R2.0175 R2.0 175 0.0684150 0.2803970 2.7832120 97.2167880 

( R2.0176 R2.0 176 0.0567860 0.2119820 2.5201260 97.4798740 

\ , R2.0177 R2.0 177 0.0460210 0.1551960 2.2592980 97.7407020 
R2.0178 R2.0 178 0.0361913 0.1091750 2.0008840 97.9991160 

R2.0179 R2.0 179 0.0273739 0.0729837 1.7451020 98.2548980 

~ 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %Surv %Cond % Depr Resv 

R2.5000 R2.5 0 0.0551548 100.0000000 100.0000000 0.0000000 
R2.5001 R2.5 1 0.0574713 99.9448452 99.0549097 0.9450903 
R2.5002 R2.5 2 0.0598783 99.8873739 98.1116142 1.8883858 
R2.5003 R2.5 3 0.0623808 99.8274956 97.1701632 2.8298368 
R2.5004 R2.5 4 0.0649805 99.7651148 96.2306089 3.7693911 
R2.5005 R2.5 5 0.0676823 99.7001343 95.2930031 4.7069969 
R2.5006 R2.5 6 0.0704880 99.6324520 94.3573971 5.6426029 
R2.5007 R2.5 7 0.0734014 99.5619640 93.4238472 6.5761528 
R2.5008 R2.5 8 0.0764256 99.4885626 92.4924040 7.5075960 
R2.5009 R2.5 9 0.0795669 99.4121370 91.5631256 8.4368744 
R2.5010 R2.5 10 0.0828257 99.3325701 90.6360693 9.3639307 
R2.5011 R2.5 11 0.0862064 99.2497444 89.7112904 10.2887096 
R2.5012 R2.5 12 0.0897122 99.1635380 88.7888441 11.2111559 
R2.5013 R2.5 13 0.0933485 99.0738258 87.8687897 12.1312103 
R2.5014 R2.5 14 0.0971183 98.9804773 86.9511881 13.0488119 
R2.5015 R2.5 15 0.1010247 98.8833590 86.0360956 13.9639044 
R2.5016 R2.5 16 0.1050710 98.7823343 85.1235743 14.8764257 
R2.5017 R2.5 17 0.1092635 98.6772633 84.2136803 15.7863197 
R2.5018 R2.5 18 0.1136026 98.5679998 83.3064766 16.6935234 
R2.5019 R2.5 19 0.1180954 98.4543972 82.4020252 17.5979748 
R2.5020 R2.5 20 0.1227426 98.3363018 81.5003834 18.4996166 
R2.5021 R2.5 21 0.1275521 98.2135592 80.6016140 19.3983860 
R2.5022 R2.5 22 0.1325226 98.0860071 79.7057791 20.2942209 
R2.5023 R2.5 23 0.1376619 97.9534845 78.8129368 21.1870632 
R2.5024 R2.5 24 0.1429729 97.8158226 77.9231520 22.0768480 
R2.5025 R2.5 25 0.1484576 97.6728497 77.0364828 22.9635172 
R2.5026 R2.5 26 0.1541233 97.5243921 76.1529923 23.8470077 
R2.5027 R2.5 27 0.1599703 97.3702688 75.2727404 24.7272596 
R2.5028 R2.5 28 0.1660032 97.2102985 74.3957863 25.6042137 
R2.5029 R2.5 29 0.1722278 97.0442953 73.5221920 26.4778080 
R2.5030 R2.5 30 0.1786452 96.8720675 72.6520176 27.3479824 
R2.5031 R2.5 31 0.1852608 96.6934223 71.7853222 28.2146778 
R2.5032 R2.5 32 0.1920747 96.5081615 70.9221630 29.0778370 
R2.5033. R2.5 33 0.1990958 96.3160868 70.0626001 29.9373999 
R2.5034 R2.5 34 0.2063245 96.1169910 69.2066917 30.7933083 
R2.5035 R2.5 35 0.2137642 95.9106665 68.3544951 31.6455049 
R2.5036 R2.5 36 0.2214194 95.6969023 67.5060663 32.4939337 
R2.5037 R2.5 37 0.2292928 95.4754829 66.6614609 33.3385391 
R2.5038 R2.5 38 0.2373877 95.2461901 65.8207359 34.1792641 
R2.5039 R2.5 39 0.2457084 95.0088024 64.9839459 35.0160541 
R2.5040 R2.5 40 0.2542592 94.7630940 64.1511440 35.8488560 
R2.5041 R2.5 41 0.2630376 94.5088348 63.3223858 36.6776142 
R2.5042 R2.5 42 0.2720566 94.2457972 62.4977222 37.5022778 
R2.5043 R2.5 43 0.2813111 93.9737406 61.6772060 38.3227940 
R2.5044 R2.5 44 0.2908077 93.6924295 60.8608909 39.1391091 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %Surv %Cond % Depr Resv 

R2.5045 R2.5 45 0.3005543 93.4016218 60.0488248 39.9511752 
R2.5046 R2.5 46 0.3105459 93.1010675 59.2410641 40.7589359 
R2.5047 R2.5 47 0.3207922 92.7905216 58.4376559 41.5623441 
R2.5048 R2.5 48 0.3312959 92.4697294 57.6386509 42.3613491 
R2.5049 R2.5 49 0.3420601 92.1384335 56.8441010 43.1558990 
R2.5050 R2.5 50 0.3530903 91.7963734 56.0540552 43.9459448 
R2.5051 R2.5 51 0.3643885 91.4432831 55.2685661 44.7314339 
R2.5052 R2.5 52 0.3759584 91.0788946 54.4876838 45.5123162 
R2.5053 R2.5 53 0.3878079 90.7029362 53.7114601 46.2885399 
R2.5054 R2.5 54 0.3999405 90.3151283 52.9399471 47.0600529 
R2.5055 R2.5 55 0.4123592 89.9151878 52.1731982 47.8268018 
R2.5056 R2.5 56 0.4250708 89.5028286 51.4112682 48.5887318 
R2.5057 R2.5 57 0.4380798 89.0777578 50.6542120 49.3457880 
R2.5058 R2.5 58 0.4513912 88.6396780 49.9020872 50.0979128 
R2.5059 R2.5 59 0.4650126 88.1882868 49.1549511 50.8450489 
R2.5060 R2.5 60 0.4789476 87.7232742 48.4128661 51.5871339 
R2.5061 R2.5 61 0.4932022 87.2443266 47.6758952 52.3241048 
R2.5062 R2.5 62 0.5077830 86.7511244 46.9441018 53.0558982 
R2.5063 R2.5 63 0.5226945 86.2433414 46.2175550 53.7824450 
R2.5064 R2.5 64 0.5379439 85.7206469 45.4963250 54.5036750 
R2.5065 R2.5 65 0.5535354 85.1827030 44.7804852 55.2195148 
R2.5066 R2.5 66 0.5694743 84.6291676 44.0701108 55.9298892 
R2.5067 R2.5 67 0.5857687 84.0596933 43.3652830 56.6347170 
R2.5068 R2.5 68 0.6024160 83.4739246 42.6660848 57.3339152 
R2.5069 R2.5 69 0.6194267 82.8715086 41.9726019 58.0273981 
R2.5070 R2.5 70 0.6368008 82.2520819 41.2849250 58.7150750 
R2.5071 R2.5 71 0.6545391 81.6152811 40.6031480 59.3968520 
R2.5072 R2.5 72 0.6726418 80.9607420 39.9273682 60.0726318 
R2.5073 R2.5 73 0.6911087 80.2881002 39.2576852 60.7423148 
R2.5074 R2.5 74 0.7099390 79.5969915 38.5942020 61.4057980 
R2.5075 R2.5 75 0.7291259 78.8870525 37.9370279 62.0629721 
R2.5076 R2.5 76 0.7486620 78.1579266 37.2862740 62.7137260 
R2.5077 R2.5 77 0.7685376 77.4092646 36.6420512 63.3579488 
R2.5078 R2.5 78 0.7887430 76.6407270 36.0044770 63.9955230 
R2.5079 R2.5 79 0.8092565 75.8519840 35.3736682 64.6263318 
R2.5080 R2.5 80 0.8300667 75.0427275 34.7497439 65.2502561 
R2.5081 R2.5 81 0.8511477 74.2126608 34.1328259 65.8671741 
R2.5082 R2.5 82 0.8724718 73.3615131 33.5230379 66.4769621 
R2.5083 R2.5 83 0.8940096 72.4890413 32.9204998 67.0795002 
R2.5084 R2.5 84 0.9157238 71.5950317 32.3253360 67.6746640 
R2.5085 R2.5 85 0.9375753 70.6793079 31.7376659 68.2623341 
R2.5086 R2.5 86 0.9595194 69.7417326 31.1576109 68.8423891 
R2.5087 R2.5 87 0.9815073 68.7822132 30.5852881 69.4147119 
R2.5088 R2.5 88 1.0034790 67.8007059 30.0208130 69.9791870 
R2.5089 R2.5 89 1.0253773 66.7972269 29.4642980 70.5357020 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %Surv %Cond % Depr Resv 

R2.5090 R2.5 90 1.0471344 65.7718496 28.9158480 71.0841520 
R2.5091 R2.5 91 1.0686831 64.7247152 28.3755679 71.6244321 
R2.5092 R2.5 92 1.0899420 63.6560321 27.8435540 72.1564460 
R2.5093 R2.5 93 1.1108289 62.5660901 27.3198969 72.6801031 
R2.5094 R2.5 94 1.1312651 61.4552612 26.8046770 73.1953230 
R2.5095 R2.5 95 1.1511522 60.3239961 26.2979729 73.7020271 
R2.5096 R2.5 96 1.1704039 59.1728439 25.7998481 74.2001519 
R2.5097 R2.5 97 1.1889191 58.0024400 25.3103621 74.6896379 
R2.5098 R2.5 98 1.2065949 56.8135209 24.8295610 75.1704390 
R2.5099 R2.5 99 1.2233358 55.6069260 24.3574791 75.6425209 
R2.5100 R2.5 100 1.2390403 54.3835902 23.8941431 76.1058569 
R2.5101 R2.5 101 1.2536021 53.1445499 23.4395671 76.5604329 
R2.5102 R2.5 102 1.2669158 51.8909478 22.9937501 77.0062499 
R2.5103 R2.5 103 1.2788939 50.6240320 22.5566781 77.4433219 
R2.5104 R2.5 104 1.2894273 49.3451381 22.1283281 77.8716719 
R2.5105 R2.5 105 1.2984328 48.0557108 21.7086580 78.2913420 
R2.5106 R2.5 106 1.3058210 46.7572780 21.2976141 78.7023859 
R2.5107 R2.5 107 1.3115058 45.4514570 20.8951299 79.1048701 
R2.5108 R2.5 108 1.3154220 44.1399512 20.5011189 79.4988811 
R2.5109 R2.5 109 1.3175020 42.8245292 20.1154850 79.8845150 
R2.5110 R2.5 110 1.3176890 41.5070272 19.7381129 80.2618871 
R2.5111 R2.5 111 1.3159404 40.1893382 19.3688741 80.6311259 
R2.5112 R2.5 112 1.3122248 38.8733978 19.0076220 80.9923780 
R2.5113 R2.5 113 1.3065191 37.5611730 18.6541979 81.3458021 
R2.5114 R2.5 114 1.2988228 36.2546539 18.3084259 81.6915741 
R2.5115 R2.5 115 1.2891360 34.9558311 17.9701180 82.0298820 
R2.5116 R2.5 116 1.2774830 33.6666951 17.6390679 82.3609321 
R2.5117 R2.5 117 1.2638931 32.3892121 17.3150611 82.6849389 
R2.5118 R2.5 118 1.2484150 31.1253190 16.9978631 83.0021369 
R2.5119 R2.5 119 1.2311139 29.8769040 16.6872311 83.3127689 
R2.5120 R2.5 120 1.2120590 28.6457901 16.3829119 83.6170881 
R2.5121 R2.5 121 1.1913381 27.4337311 16.0846400 83.9153600 
R2.5122 R2.5 122 1.1690731 26.2423930 15.7921439 84.2078561 
R2.5123 R2.5 123 1.1452968 25.0733199 15.5051580 84.4948420 
R2.5124 R2.5 124 1.1201971 23.9280231 15.2233681 84.7766319 
R2.5125 R2.5 125 1.0938761 22.8078260 14.9465010 85.0534990 
R2.5126 R2.5 126 1.0664589 21.7139499 14.6742671 85.3257329 
R2.5127 R2.5 127 1.0380819 20.6474910 14.4063790 85.5936210 
R2.5128 R2.5 128 1.0088780 19.6094091 14.1425540 85.8574460 
R2.5129 R2.5 129 0.9789822 18.6005311 13.8825150 86.1174850 
R2.5130 R2.5 130 0.9485328 17.6215489 13.6259940 86.3740060 
R2.5131 R2.5 131 0.9176611 16.6730161 13.3727360 86.6272640 
R2.5132 R2.5 132 0.8864870 15.7553550 13.1224999 86.8775001 
R2.5133 R2.5 133 0.8551400 14.8688680 12.8750581 87.1249419 
R2.5134 R2.5 134 0.8237340 14.0137280 12.6302040 87.3697960 
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Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %Surv %Cond % Depr Resv 

R2.5135 R2.5 135 0.7923711 13.1899940 12.3877521 87.6122479 
R2.5136 R2.5 136 0.7611500 12.3976229 12.1475360 87.8524640 
R2.5137 R2.5 137 0.7301579 11.6364729 11.9094091 88.0905909 
R2.5138 R2.5 138 0.6994760 10.9063150 11.6732490 88.3267510 
R2.5139 R2.5 139 0.6691670 10.2068390 11.4389530 88.5610470 
R2.5140 R2.5 140 0.6392890 9.5376720 11.2064340 88.7935660 
R2.5141 R2.5 141 0.6098980 8.8983830 10.9756200 89.0243800 
R2.5142 R2.5 142 0.5810320 8.2884851 10.7464550 89.2535450 
R2.5143 R2.5 143 0.5527210 7.7074530 10.5188921 89.4811079 
R2.5144 R2.5 144 0.5249980 7.1547320 10.2928760 89.7071240 
R2.5145 R2.5 145 0.4978830 6.6297340 10.0683579 89.9316421 
R2.5146 R2.5 146 0.4713970 6.1318510 9.8452730 90.1547270 
R2.5147 R2.5 147 0.4455530 5.6604540 9.6235380 90.3764620 
R2.5148 R2.5 148 0.4203759 5.2149010 9.4030380 90.5969620 
R2.5149 R2.5 149 0.3958700 4.7945250 9.1836420 90.8163580 
R2.5150 R2.5 150 0.3720580 4.3986550 8.9651520 91.0348480 
R2.5151 R2.5 151 0.3489550 4.0265970 8.7473331 91.2526670 
R2.5152 R2.5 152 0.3265810 3.6776420 8.5298860 91.4701140 
R2.5153 R2.5 153 0.3049580 3.3510610 8.3124470 91.6875531 
R2.5154 R2.5 154 0.2841100 3.0461030 8.0945830 91.9054170 
R2.5155 R2.5 155 0.2640620 2.7619930 7.8757930 92.1242070 
R2.5156 R2.5 156 0.2448380 2.4979310 7.6555050 92.3444950 
R2.5157 R2.5 157 0.2264680 2.2530930 7.4330760 92.5669240 
R2.5158 R2.5 158 0.2089740 2.0266250 7.2078220 92.7921780 
R2.5159 R2.5 159 0.1923820 1.8176510 6.9790150 93.0209850 
R2.5160 R2.5 160 0.1767130 1.6252690 6.7459320 93.2540680 
R2.5161 R2.5 161 0.1619790 1.4485560 6.5078890 93.4921110 
R2.5162 R2.5 162 0.1481900 1.2865770 6.2642780 93.7357220 
R2.5163 R2.5 163 0.1353470 1.1383870 6.0146450 93.9853550 
R2.5164 R2.5 164 0.1234370 1.0030400 5.7587730 94.2412270 
R2.5165 R2.5 165 0.1124400 0.8796030 5.4967510 94.5032490 
R2.5166 R2.5 166 0.1023100 0.7671630 5.2291050 94.7708950 
R2.5167 R2.5 167 0.0929890 0.6648530 4.9568360 95.0431640 
R2.5168 R2.5 168 0.0843740 0.5718640 4.6815480 95.3184520 
R2.5169 R2.5 169 0.0763160 0.4874900 4.4052840 95.5947160 
R2.5170 R2.5 170 0.0685810 0.4111740 4.1301250 95.8698750 
R2.5171 R2.5 171 0.0610970 0.3425930 3.8568110 96.1431890 
R2.5172 R2.5 172 0.0538920 0.2814960 3.5853870 96.4146130 
R2.5173 R2.5 173 0.0469890 0.2276040 3.3159430 96.6840570 
R2.5174 R2.5 174 0.0404160 0.1806150 3.0485420 96.9514580 
R2.5175 R2.5 175 0.0342080 0.1401990 2.7832260 97.2167740 
R2.5176 R2.5 176 0.0283930 0.1059910 2.5201240 97.4798760 
R2.5177 R2.5 177 0.0230100 0.0775980 2.2592850 97.7407150 
R2.5178 R2.5 178 0.0181160 0.0545880 2.0008610 97.9991390 
R2.5179 R2.5 179 0.0136670 0.0364720 1.7451220 98.2548780 

database 



Iowa Curves for Appraisals Page 20 of 33

S:\Depreciation\lowacurves.xls 

Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %Surv %Cond % Depr Resv 

R2.5180 R2.5 180 0.0098240 0.0228050 1.4924140 98.5075860 
R2.5181 R2.5 181 0.0065460 0.0129810 1.2434710 98.7565290 
R2.5182 R2.5 182 0.0038930 0.0064350 0.9997670 99.0002330 
R2.5183 R2.5 183 0.0019010 0.0025420 0.7651460 99.2348540 
R2.5184 R2.5 184 0.0006080 0.0006410 0.5514820 99.4485180 
R2.5185 R2.5 185 0.0000330 0.0000330 0.5000000 99.5000000 
R2.5186 R2.5 186 0.0000000 0.0000000 0.0000000 100.0000000 
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Percent Retired,_ Surviving, Condition, and Depreciation Reserve 
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R3.00oo R3.0 0 0.0154791 100.0000000 100.0000000 0.0000000 
R3.0001 R3.0 1 0.0168400 99.9845209 99.0154038 0.9845962 
R3.0002 R3.0 2 0.0182953 99.9676809 98.0319996 1.9680004 
R3.0003 R3.0 3 0.0198507 99.9493856 97.0498524 2.9501476 
R3.0004 R3.0 4 0.0215111 99.9295349 96.0690317 3.9309683 
R3.0005 R3.0 5 0.0232811 99.9080238 95.0896082 4.9103918 
R3.0006 R3.0 6 0.0251655 99.8847427 94.1116552 5.8883448 
R3.0007 R3.0 7 0.0271702 99.8595772 93.1352463 6.8647537 
R3.000B R3.0 B 0.0292997 99.8324070 92.1604576 7.8395424 
R3.0009 R3.0 9 0.0315600 99.8031073 91.1873674 8.8126326 
R3.0010 R3.0 10 0.0339584 99.7715473 90.2160540 9.7839460 
R3.oo11 R3.0 11 0.0364952 99.7375889 89.2465992 10.7534008 
R3.0012 R3.0 12 0.0391798 99.7010937 88.2790852 11.7209148 
R3.oo13 R3.0 13 0.0420189 99.6619139 87.3135939 12.6864061 
R3.oo14 R3.0 14 0.0450144 99.6198950 86.3502102 13.6497898 
R3.0015 R3.0 15 0.0481758 99.5748806 85.3890209 14.6109791 
R3.0016 R3.0 16 0.0515060 99.5267048 84.4301109 15.5698891 
R3.0017 R3.0 17 0.0550118 99.4751988 83.4735680 16.5264320 
R3.0018 R3.0 18 0.0586996 99.4201870 82.5194798 17.4805202 
R3.0019 R3.0 19 0.0625744 99.3614874 81.5679340 18.4320660 

. ', , ..... R3.0020 R3.0 20 0.0666428 99.2989130 80.6190205 19.3809795 
R3.0021 R3.0 21 0.0709104 99.2322702 79.6728268 20.3271732 
R3.0022 R3.0 22 0.0753794 99.1813598 78.7294426 21 .2705574 
R3.0023 R3.0 23 0.0800638 99.0859804 77.7889566 22.2110434 
R3.0024 R3.0 24 0.0849600 99.0059166 76.8514566 23.1485434 
R3.0025 R3.0 25 0.0900774 98.9209566 75.9170332 24.0829668 
R3.0026 R3.0 26 0.0954256 98.8308792 74.9857712 25.0142288 
R3.0027 R3.0 27 0.1010027 98.7354536 74.0577602 25.9422398 
R3.0028 R3.0 28 0.1068191 98.6344509 73.1330843 26.8669157 
R3.0029 R3.0 29 0.1128788 98.5276318 72.2118292 27.7881708 
R3.0030 R3.0 30 0.1191874 98.4147530 71.2940807 28.7059193 
R3.0031 R3.0 31 0.1257477 98.2955656 70.3799210 29.6200790 
R3.0032 R3.0 32 0.1325683 98.1698179 69.4694319 30.5305681 
R3.oo33 R3.0 33 0.1396523 98.0372496 68.5626936 31.4373064 
R3.0034 R3.0 34 0.1470041 97.8975973 67.6597862 32.3402138 
R3.0035 R3.0 35 0.1546307 97.7505932 66.7607861 33.2392139 
R3.0036 R3.0 36 0.1625337 97.5959625 65.8657694 34.1342306 
R3.0037 R3.0 37 0.1707211 97.4334288 64.9748087 35.0251913 
R3.0038 R3.0 38 0.1791944 97.2627077 64.0879793 35.9120207 
R3.0039 R3.0 39 0.1879616 97.0835133 63.2053480 36.7946520 
R3.0040 R3.0 40 0.1970244 96.8955517 62.3269858 37.6730142 
R3.0041 R3.0 41 0.2063894 96.6985273 61.4529600 38.5470400 
R3.0042 R3.0 42 0.2160606 96.4921379 60.5833340 39.4166660 
R3.0043 R3.0 43 0.2260437 96.2760773 59.7181711 40.2818289 
R3.0044 R3.0 44 0.2363405 96.0500336 58.8575339 41.1424661 
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Iowa-type Retirement - Survival Tables 
\ . 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret % Surv %Cond % Oepr Resv 

R3.0045 R3.0 45 0.2469616 95.8136931 58.0014839 41.9985161 . 
R3.0046 R3.0 46 0.2579089 95.5667315 57.1500778 42.8499222 
R3.0047 R3.0 47 0.2691869 95.3088226 56.3033738 43.6966262 
R3.0048 R3.0 48 0.2808028 95.0396357 55.4614301 44.5385699 
R3.0049 R3.0 49 0.2927637 94.7588329 54.6243000 45.3757000 
R3.0050 R3.0 50 0.3050775 94.4660692 53.7920389 46.2079611 
R3.0051 R3.0 51 0.3177452 94.1609917 52.9647021 47.0352979 
R3.0052 R3.0 52 0.3307829 93.8432465 52.1423440 47.8576560 
R3.0053 R3.0 53 0.3441897 93.5124636 51.3250179 48.6749821 
R3.0054 R3.0 54 0.3579797 93.1682739 50.5127802 49.4872198 
R3.0055 R3.0 55 0.3721629 92.8102942 49.7056861 50.2943139 
R3.oo56 R3.0 56 0.3867464 92.4381313 48.90379tO 51.0962090 
R3.0057 R3.0 57 0.4017400 92.0513849 48.1071558 51 .8928442 
R3.0058 R3.0 58 0.4171553 91.6496449 47.3158379 52.6841621 
R3.0059 R3.0 59 0.4330063 91.2324896 46.5299010 53.4700990 
R3.0060 R3.0 60 0.4493046 90.7994833 45.7494102 54.2505898 
R3.0061 R3.0 61 0.4660597 90.3501787 44.9744310 55.0255690 
R3.0062 R3.0 62 0.4832878 89.8841190 44.2050362 55.7949638 
R3.0063 R3.0 63 0.5010013 89.4008312 43.4412990 56.5587010 
R3.0064 R3.0 64 0.5192156 88.8998299 42.6832981 57.3167019 

~'L -
R3.0065 R3.0 65 0.5379456 88.3806143 41.9311161 58.0688839 
R3.0066 R3.0 66 0.5572013 87.8426685 41 .1848378 58.8151622 
R3.0067 R3.0 67 0.5770016 87.2854672 40.4445572 59.5554428 
R3.0068 R3.0 68 0.5973559 86.7084656 39.7103682 60.2896318 
R3.0069 R3.0 69 0.6182804 86.1111097 38.9823709 61.0176291 
R3.0070 IR3.0 70 0.6397857 85.4928293 38.2606740 61.73932601 
R3.0071 R3.0 71 0.6618805 84.8530436 37.5453868 62.4546132 
R3.0072 R3.0 72 0.6845751 84.1911631 36.8366242 63.1633758 
R3.0073 R3.0 73 0.7078676 83.5065880 36.1345072 63.8654928 
R3.0074 R3.0 74 0.7317868 82.7987204 35.4391561 64.5608439 
R3.0075 R3.0 75 0.7563066 82.0669336 34.7507062 65.2492938 
R3.0076 R3.0 76 0.7814388 81.3106270 34.0692878 65.9307122 
R3.0077 R3.0 77 0.8071690 80.5291882 33.3950372 66.6049628 
R3.0078 R3.0 78 0.8334932 79.7220192 32.7280932 67.2719068 
R3.0079 R3.0 79 0.8603878 78.8885260 32.0685968 67.9314032 
R3.0080 R3.0 80 0.8878355 78.0281382 31.4166920 68.5833080 
R3.0081 R3.0 81 0.9158049 77.1403027 30.7725229 69.2274771 
R3.0082 R3.0 82 0.9442616 76.2244978 30.1362350 69.8637650 
R3.0083 R3.0 83 0.9731655 75.2802362 29.5079711 70.4920289 
R3.0084 R3.0 84 1.0024595 74.3070707 28.8878751 71 .1121249 
R3.0085 R3.0 85 1.0320921 73.3046112 28.2760870 71.7239130 
R3.0086 R3.0 86 1.0619917 72.2725191 27.6727450 72.3272550 
R3.0087 R3.0 87 1.0920782 71.2105274 27.0779829 72.9220171 
R3.0088 R3.0 88 1.1222725 70.1184492 26.4919291 73.5080709 
R3.0089 R3.0 89 1.1524744 68.9961767 25.9147060 74.0852940 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret % Surv %Cond % Depr Resv 

R3.0090 R3.0 90 1.1825809 67.8437023 25.3464310 74.6535690 
R3.0091 R3.0 91 1.2124787 66.6611214 24.7872109 75.2127891 
R3.0092 R3.0 92 1.2420444 65.4486427 24.2371471 75.7628529 
R3.0093 R3.0 93 1.2711425 64.2065983 23.6963310 76.3036690 
R3.0094 R3.0 94 1.2996359 62.9354558 23.1648400 76.8351600 
R3.0095 R3.0 95 1.3273778 61.6358199 22.6427441 77.3572559 
R3.0096 R3.0 96 1.3542113 60.3084421 22.1301019 77.8698981 
R3.0097 R3.0 97 1.3799820 58.9542308 21.6269579 78.3730421 
R3.0098 R3.0 98 1.4045148 57.5742488 21.1333439 78.8666561 
R3.0099 R3.0 99 1.4276528 56.1697340 20.6492770 79.3507230 
R3.0100 R3.0 100 1.4492231 54.7420812 20.1747630 79.8252370 
R3.0101 R3.0 101 1.4690599 53.2928581 19.7097900 80.2902100 
R3.0102 R3.0 102 1.4869881 51.8237982 19.2543340 80.7456660 
R3.0103 R3.0 103 1.5028572 50.3368101 18.8083510 81.1916490 
R3.0104 R3.0 104 1.5164928 48.8339529 18.3717880 81.6282120 
R3.0105 R3.0 105 1.5277629 47.3174601 17.9445670 82.0554330 
R3.0106 R3.0 106 1.5365224 45.7896972 17.5266011 82.4733989 
R3.0107 R3.0 107 1.5426388 44.2531748 17.1177840 82.8822160 
R3.0108 R3.0 108 1.5460029 42.7105360 16.7179930 83.2820070 
R3.0109 R3.0 109 1.5465211 41.1645331 16.3270869 83.6729131 

~" ' , .", .- R3.0110 R3.0 110 1.5441080 39.6180120 15.9449101 84.0550899 
R3.0111 R3.0 111 1.5387101 38.0739040 15.5712870 84.4287130 
R3.0112 R3.0 112 1.5302810 36.5351939 15.2060260 84.7939740 
R3.0113 R3.0 113 1.5188141 35.0049129 14.8489180 85.1510820 
R3.0114 R3.0 114 1.5043109 33.4860988 14.4997360 85.5002640 
R3.0115 R3.0 115 1.4868099 31.9817879 14.1582340 85.8417660 
R3.0116 R3.0 116 1.4663680 30.4949780 13.8241530 86.1758470 
R3.0117 R3.0 117 1.4430571 29.0286100 13.4972171 86.5027829 
R3.0118 R3.0 118 1.4169929 27.5855529 13.1771280 86.8228720 
R3.0119 R3.0 119 1.3882911 26.1685600 12.8635780 87.1364220 
R3.0120 R3.0 120 1.3571188 24.7802689 12.5562360 87.4437640 
R3.0121 R3.0 121 1.3236401 23.4231501 12.2547650 87.7452350 
R3.0122 R3.0 122 1.2880390 22.0995100 11 .9588110 88.0411890 
R3.0123 R3.0 123 1.2505269 20.8114710 11 .6680059 88.3319941 
R3.0124 R3.0 124 1.2113230 19.5609441 11 .3819740 88.6180260 
R3.0125 R3.0 125 1.1706541 18.3496211 11 .1003320 88.8996680 
R3.0126 R3.0 126 1.1287601 17.1789670 10.8226880 89.1773120 
R3.0127 R3.0 127 1.0858769 16.0502069 10.5486490 89.4513510 
R3.0128 R3.0 128 1.0422470 14.9643300 10.2778220 89.7221780 
R3.0129 R3.0 129 0.9981119 13.9220830 10.0098190 89.9901810 
R3.0130 R3.0 130 0.9536992 12.9239711 9.7442570 90.2557430 
R3.0131 R3.0 131 0.9092329 11.9702719 9.4807680 90.5192320 

( R3.0132 R3.0 132 0.8649200 11.0610390 9.2190000 90.7810000 

\ R3.0133 R3.0 133 0.8209611 10.1961190 8.9586190 91 .0413810 

R3.0134 R3.0 134 0.7775309 9.3751580 8.6993200 91.3006800 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % . % Ret % Surv %Cond % Depr Resv 

R3.0135 R3.0 135 0.7347881 8.5976270 8.4408310 91.5591691 
R3.0136 R3.0 136 0.6928700 7.8628390 8.1829081 91 .8170919 
R3.0137 R3.0 137 0.6518970 7.1699690 7.9253460 92.0746540 
R3.0138 R3.0 138 0.6119650 6.5180720 7.6679810 92.3320190 
R3.0139 R3.0 139 0.5731500 5.9061070 7.4106960 92.5893040 
R3.0140 R3.0 140 0.5355110 5.3329570 7.1534120 92.8465880 
R3.0141 R3.0 141 0.4990880 4.7974460 6.8960930 93.1039070 
R3.0142 R3.0 142 0.4639030 4.2983580 6.6387510 93.3612490 
R3.0143 R3.0 143 0.4299690 3.8344550 6.3814340 93.6185660 
R3.0144 R3.0 144 0.3972850 3.4044860 6.1242290 93.8757710 
R3.0145 R3.0 145 0.3658450 3.0072010 5.8672540 94.1327460 
R3.0146 R3.0 146 0.3356360 2.6413560 5.6106530 94.3893470 
R3.0147 R3.0 147 0.3066410 2.3057200 5.3545910 94.6454090 
R3.0148 R3.0 148 0.2788620 1.9990790 5.0992460 94.9007540 
R3.0149 R3.0 149 0.2522770 1.7202170 4.8448220 95.1551780 

"4t!. ~ " R3.0150 R3.0 150 0.2268850 1.4679400 4.5915160 95.4084840 
R3.0151 R3.0 151 0.2026930 1.2410550 4.3395140 95.6604860 
R3.0152 R3.0 152 0.1797100 1.0383620 4.0890000 95.9110000 
R3.0153 R3.0 153 0.1579600 0.8586520 3.8401530 96.1598470 
R3.0154 R3.0 154 0.1374690 0.7006920 3.5931400 96.4068600 
R3.0155 R3.0 155 0.1182750 0.5632230 3.3480970 96.6519030 
R3.0156 R3.0 156 0.1004170 0.4449480 3.1051630 96.8948370 
R3.0157 R3.0 157 0.0839420 0.3445310 2.8644800 97.1355200 
R3.0158 R3.0 158 0.0688930 0 .2605890 2.6261500 97.3738500 
R3.0159 R3.0 159 0.0553160 0.1916960 2.3902580 97.6097420 
R3.0160 R3.0 160 0.0432485 0.1363800 2.1569580 97.8430420 
R3.0161 R3.0 161 0.0327163 0.0931315 1.9263620 98.0736380 
R3.0162 R3.0 162 0.0237359 0.0604152 1.6987790 98.3012210 
R3.0163 R3.0 163 0.0163033 0.0366793 1.4745100 98.5254900 
R3.0164 R3.0 164 0.0103913 0.0203760 1.2542690 98.7457310 
R3.0165 R3.0 165 0.0059434 0.0099847 1.0392430 98.9607570 
R3.0166 R3.0 166 0.0028646 0.0040413 0.8322900 99.1677100 
R3.0167 R3.0 167 0.0010104 0.0011767 0.6413070 99.3586930 
R3.0168 R3.0 168 0.0001662 0.0001662 0.4999820 99.5000180 
R3.0169 R3.0 169 0.0000000 0.0000000 0.0000000 100. 0000000 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving. Condition, and Depreciation Reserve 
as a function of Age as a Percent of Aver~ge Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret % Surv %Cond % Depr Resv 

R4.0000 R4.0 0 0.0008278 100.0000000 100.0000000 0.0000000 
R4.0001 R4.0 1 0.0009632 99.9991722 99.0013161 0.9986839 
R4.0002 R4.0 2 0.0011139 99.9982090 98.0022631 1.9977369 
R4.0003 R4.0 3 0.0012894 99.9970951 97.0033197 2.9966803 
R4.0004 R4.0 4 0.0014858 99.9958057 96.0045939 3.9954061 
R4.0005 R4.0 5 0.0017109 99.9943199 95.0060129 4.9939871 
R4.0006 R4.0 6 0.0019645 99.9926090 94.0076304 5.9923696 
R4.0007 R4.0 7 0.0022536 99.9906445 93.0094681 6.9905319 
R4.0008 R4.0 8 0.0025768 99.9883909 92.0115519 7.9884481 
R4.0009 R4.0 9 0.0029430 99.9858141 91.0139113 8.9860887 
R4.0010 R4.0 10 0.0033541 99.9828711 90.0165749 9.9834251 
R4.0011 R4.0 11 0.0038157 99.9795170 89.0195789 10.9804211 
R4.0012 R4.0 12 0.0043325 99.9757013 . 88.0229569 11.9770431 
R4.0013 R4.0 13 0.0049095 99.9713688 87.0267496 12.9732504 
R4.0014 R4.0 14 0.0055561 99.9664593 86.0310001 13.9689999 
R4.0015 R4.0 15 0.0062743 99.9609032 85.0357533 14.9642467 

/ R4.0016 R4.0 16 0.0070753 99.9546289 84.0410605 15.9589395 
R4.0017 R4.0 1.7 0.0079612 99.9475536 83.0469732 16.9530268 
R4.0018 R4.0 18 0.0089484 99.9395924 82.0535498 17.9464502 
R4.0019 R4.0 19 0.0100383 99.9306440 81.0608521 18.9391479 
R4.0020 R4.0 20 0.0112429 99.9206057 80.0689449 19.9310551 
R4.0021 R4.0 21 0.0125732 99.9093628 79.0778990 20.9221010 
R4.0022 R4.0 22 0.0140372 99.8967896 78.0877888 21.9122114 
R4.0023 R4.0 23 0.0156517 99.8827524 77.0986939 22.9013061 
R4.0024 R4.0 24 0.0174217 99.8671007 76.1106977 23.8893023 
R4.0025 R4.0 25 0.0193634 99.8496790 75.1238899 24.8761101 
R4.0026 R4.0 26 0.0214911 99.8303156 74.1383648 25.8616352 
R4.0027 R4.0 27 0.0238161 99.8088245 73.1542206 26.8457794 
R4.0028 R4.0 28 0.0263576 99.7850084 72.1715622 27.8284378 
R4.0029 R4.0 29 0.0291262 99.7586508 71.1904984 28.8095016 
R4.0030 R4.0 30 0.0321426 99.7295246 70.2111445 29.7888555 
R4.0031 R4.0 31 0.0354223 99.6973820 69.2336187 3.0.7663813 
R4.0032 R4.0 32 0.0389815 99.6619597 68.2580481 31.7419519 
R4.0033 R4.0 33 0.0428438 99.6229782 67.2845621 32.7154379 
R4.0034 R4.0 34 0.0470247 99.5801344 66.3132954 33.6867046 
R4.0035 R4.0 35 0.0515423 99.5331097 65.3443880 34.6556120 
R4.0036 R4.0 36 0.0564251 99.4815674 64.3779860 35.6220140 
R4.0037 R4.0 37 0.0616894 99.4251423 63.4142370 36.5857630 
R4.0038 R4.0 38 0.0673580 99.3634529 62.4532971 37.5467029 
R4.0039 R4.0 39 0.0734539 99.2960949 61 .4953232 38.5046768 
R4.0040 R4.0 40 0.0800018 99.2226410 60.5404782 39.4595218 

(' R4.0041 R4.0 41 0.0870266 99.1426392 59.5889268 40.4110732 
R4.0042 R4.0 42 0.0945492 99.0556126 58.6408401 41 .3591599 
R4.0043 R4.0 43 0.1025982 98.9610634 57.6963892 42.3036108 
R4.0044 R4.0 « 0.1111975 98.8584652 56.7557492 43.2442508 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service life 

1 . 2 3 4 5 6 . 7 
Lookup Curve Age % % Ret % Surv %Cond % Depr Resv 

R4.0045 R4.0 45 0.1203727 98.7472677 55.8190970 44.1809030 
R4.0046 R4.0 46 0.1301480 98.6268950 54.8866129 45.1133871 
R4.0047 R4.0 47 0.1405506 98.4967470 53.9584770 46.0415230 
R4.0048 R4.0 48 0.1516085 98.3561964 53.0348692 46.9651308 
R4.0049 R4.0 49 0.1633424 98.2045879 52.1159720 47.8840280 
R4.0050 R4.0 50 0.1757803 98.0412455 51.2019682 48.7980318 
R4.0051 R4.0 51 0.1889468 97.8654652 50.2930360 49.7069640 
R4.0052 R4.0 52 0.2028656 97.8765184 49.3893561 50.6106439 
R4.0053 R4.0 53 0.2175588 97.4736528 48.4911060 51.5088940 
R4.0054 R4.0 54 0.2326536 97.2560940 47.5984602 52.4015398 
R4.0055 R4.0 55 0.2497578 97.0234404 46.7115922 53.2884078 
R4.0056 R4.0 56 0.2665119 96.7736826 45.8306670 54.1693330 
R4.0057 R4.0 57 0.2845173 96.5071707 44.9558511 55.0441489 
R4.0058 R4.0 58 0.3034000 96.2226534 44.0873008 55.9126992 
R4.0059 R4.0 59 0.3231707 95.9192534 43.2251711 56.7748289 
R4.0060 R4.0 60 0.3438416 95.5960827 42.3696070 57.6303930 
R4.0061 R4.0 61 0.3654260 95.2522411 41.5207481 58.4792519 
R4.0062 R4.0 62 0.3879290 94.8868151 40.6787262 59.3212738 
R4.0063 R4.0 63 0.4113550 94.4988861 39.8436651 60.1563349 
R4.0064 R4.0 64 0.4357090 94.0875311 39.0156770 60.9843230 
R4.0065 R4.0 65 0.4609~52 93.6518221 38.1948690 61.8051310 
R4.0066 R4.0 66 0.4871807 93.1908369 37.3813329 62.6186671 
R4.0067 R4.0 67 0.5142860 92.7036562 36.5751538 63.4248462 
R4.0068 R4.0 68 0.5422850 92.1893702 35.7764020 64.2235980 
R4.0069 R4.0 69 0.5711651 91.6470852 34.9851360 65.0148640 
R4.0070 R4.0 70 0.6009006 91.0759201 34.2014031 65.7985969 
R4.0071 R4.0 71 0.6314631 90.4750195 33.4252348 66.5747652 
R4.0072 R4.0 72 0.6628237 89.8435564 32.6566491 67.3433509 
R4.0073 R4.0 73 0.6949434 89.1807327 31.8956490 68.1043510 
R4.0074 R4.0 74 0.7277765 88.4857893 31.1422219 68.8577781 
R4.0075 R4.0 75 0.7612782 87.7580128 30.3963370 69.6036630 
R4.0076 R4.0 76 0.7953930 86.9967346 29.6579499 70.3420501 
R4.0077 R4.0 77 0.8300562 86.2013416 28.9269941 71 .0730059 

IR4.0078 R4.0 78 0.8652038 85.3712854 28.2033880 71.79661201 
R4.0079 R4.0 79 0.9007626 84.5060816 27.4870250 72.5129750 
R4.0080 R4.0 80 0.9366550 83.6053190 26.7777820 73.2222180 
R4.0081 R4.0 81 0.9727898 82.6686640 26.0755160 73.9244840 
R4.0082 R4.0 82 1.0092020 81.6958742 25.3800550 74.6199450 
R4.0083 R4.0 83 1.0464849 80.6866722 24.6912470 75.3087530 
R4.0084 R4.0 84 1.0855894 79.6401873 24.0091240 75.9908760 
R4.0085 R4.0 85 1.1274805 78.5545979 23.3340089 76.6659911 

( 
R4.0086 R4.0 86 1.1729546 77.4271174 22.6665139 77.3334861 
R4.0087 R4.0 87 1.2225552 76.2541628 22.0074830 77.9925170 
R4.0088 R4.0 88 1.2765531 75.0316076 21.3579230 78.6420770 
R4.0089 R4.0 89 1.3349047 73.7550545 20.7189319 79.2810681 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret % SUrv %Cond % DeprResv 

R4.0090 R4.0 90 1.3973417 72.4201498 20.0916240 79.9083760 
R4.0091 R4.0 91 1.4632540 71.0228081 19.4770801 80.5229199 
R4.0092 R4.0 92 1.5318708 69.5595541 18.8762820 81.1237180 
R4.0093 R4.0 93 1.6022349 68.0276833 18.2900851 81.7099149 
R4.0094 R4.0 94 1.6732702 66.4254484 17.7191961 82.2808039 
R4.0095 R4.0 95 1.7437983 64.7521782 17.1641600 82.8358400 
R4.0096 R4.0 96 1.8126111 63.0083799 16.6253510 83.3746490 
R4.oo97 R4.0 97 1.8785019 61.1957688 16.1029799 83.8970201 
R4.oo98 R4.0 98 1.9403057 59.3172669 15.5971090 84.4028910 
R4.0099 R4.0 99 1.9969244 57.3769612 15.1076440 84.8923560 
R4.0100 R4.0 100 2.0473556 55.3800368 14.6343750 85.3656250 
R4.0101 R4.0 101 2.0907240 53.3326812 14.1769710 85.8230290 
R4.0102 R4.0 102 2.1262794 51.2419572 13.7350060 86.2649940 

IR4.0103 R4.0 103 2.1534547 49.1156778 13.30796~0 86.69203501 
R4.0104 R4.0 104 2.1718040 46.9622231 12.8952750 87.1047250 
R4.0105 R4.0 105 2.1810722 44.7904191 12.4962990 87.5037010 
R4.0106 R4.0 106 2.1811419 42.6093469 12.1103610 87.8896390 
R4.0101 R4.0 101 2.1720638 40.4282050 11.7367520 88.2632480 
R4.0108 R4.0 108 2.1540241 38.2561412 11.3747400 88.6252600 

" R4.0109 R4.0 109 2.1273389 36.1021171 11.0235181 88.9764219 
R4.0110 R4.0 110 2.0924511 33.9747782 10.6825140 89.3174860 
R4.0111 R4.0 111 2.0498882 31.8823211 10.3507971 89.6492029 
R4.0112 R4.0 112 2.0002858 29.8324389 10.0276790 89.9123210, 
R4.0113 . R4.0 113 1.9443300 27.8321531 9.7124300 90.2875700 
R4.0114 R4.0 114 1.8827472 25.8878231 9.4043380 90.5956620 
R4.0115 R4.0 115 1.8162958 24.0050759 9.1027160 90.8972840 
R4.0116 R4.0 116 1.7457612 22.1887801 8.8069040 91.1930960 
R4.0111 R4.0 117 1.6718969 20.4430189 8.5162840 91.4837160 
R4.0118 R4.0 118 1.5954540 18.7711220 8.2302750 91.7697250 
R4.0119 R4.0 119 1.5171400 17.1756680 7.9483430 92.0516570 
R4.0120 R4.0 120 1.4376240 15.6585280 7.6700060 92.3299940 
R4.0121 R4.0 121 1.3575180 14.2209040 7.3948390 92.6051610 
R4.0122 R4.0 122 1.2773730 12.8633860 7.1224760 92.8775240 
R4.0123 R4.0 123 1.1976880 11.5860130 6.8526120 93.1473880 
R4.0124 R4.0 124 1.1188790 10.3883250 6.5850130 93.4149870 
R4.0125 R4.0 125 1.0413181 9.2694460 6.3195140 93.6804860 
R4.0126 R4.0 126 0.9653040 8.2281280 6.0560060 93.9439940 
R4.0127 R4.0 127 0.8910890 7.2628240 5.7944580 94.2055420 
R4.0128 R4.0 128 0.8188760 6.3717350 5.5348880 94.4651120 
R4.0129 R4.0 129 0.7488360 5.5528590 5.2773810 94.7226190 
R4.0130 R4.0 130 0.6811100 4.8040230 5.0220640 94.9779360 

I ( 

R4.0131 R4.0 131 0.6158200 4.1229130 4.7691140 95.2308860 
R4.0132 R4.0 132 0.5530780 3.5070930 4.5187400 95.4812600 

\",~ R4.0133 R4.0 133 0.4930080 2.9540150 4.2715210 95.7284790 
R4.0134 R4.0 134 0.4357350 2.4610070 4.0273490 95.9726510 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, anq Depreciation Reserve 
as a function of Age as a Percent of Average Service life 

1 2 3 4 5 8 7 
Lookup Curve Age % % Ret % Surv %Cond % Depr Resv 

R4.0135 R4.0 135 0.3814000 2.0252720 3.7864600 96.2135400 
R4.0136 R4.0 138 0.3301680 1.6438720 3.5490210 96.4509790 
R4.0137 R4.0 137 0.2822160 1.3137040 3.3315155 66.6848450 
R4.0138 R4.0 138 0.2377380 1.0314880 3.0849780 98.9150220 .r R4.0139 R4.0 139 0.1969280 0.7937500 2.8585810 97.1414190 , 
R4.0140 R4.0 140 0.1599700 0.5968220 2.6360510 97.3639490 
R4.0141 R4.0 141 0.1270220 0.4368520 2.4174760 97.5825240 

-. ... 
R4.0142 R4.0 142 0.0981870 0.3098300 2.2029340 97.7970660 
R4.0143 R4.0 143 0.0734960 0.2118430 1.9925030 98.0074970 
R4.0144 R4.0 144 0.0529003 0.1381470 1.7882840 98.2137160 
R4.0145 R4.0 145 0.0362607 0.0852467 1.5844010 98.4155990 
R4.0146 R4.0 146 0.0233463 0.0489860 1.3870900 98.6129100 
R4.0147 R4.0 147 0.0138307 0.0258397 1.1948280 98.8051740 
R4.0148 R4.0 148 0.0072948 0.0118090 1.0088400 98.9913600 
R4.0149 R4.0 149 0.0032339 0.0045142 0.8306070 99.1693930 
R4.0150 R4.0 150 0.0010741 0.0012803 0.6657290 99.3342710 
R4.0151 R4.0 151 0.0002001 0.0002061 0.5292780 99.4707220 
R4.0152 R4.0 152 0.0000060 0.0000060 0.5000830 99.4999170 
R4.0153 R4.0 153 0.0000000 0.0000000 0.0000000 100.0000000 

( 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %Surv %Cond % Depr Resv 

S3.0000 S3.0 0 0.0000000 100.0000000 100.0000000 0.0000000 
S3.0001 S3.0 1 0.0000000 100.0000000 99.0000000 1.0000000 
S3.0002 S3.0 2 0.0000000 100.0000000 98.0000000 2.0000000 
S3.0003 S3.0 3 0.0000000 100.0000000 97.0000000 3.0000000 
S3.0004 S3.0 4 0.0000000 100.0000000 96.0000000 4.0000000 
S3.0005 S3.0 5 0.0000000 100.0000000 95.0000000 5.0000000 
S3.0006 S3.0 6 0.0000009 100.0000000 94.0000000 6.0000000 
S3.0007 S3.0 7 0.0000029 99.9999991 93.0000010 6.9999990 
S3.0008 S3.0 8 0.0000057 99.9999962 92.0000038 7.9999962 
S3.0009 S3.0 9 0.0000124 99.9999905 91.0000086 8.9999914 
S3.0010 S3.0 10 0.0000229 99.9999781 90.0000200 9.9999800 
S3.0011 S3.0 11 0.0000410 99.9999552 89.0000401 10.9999599 
S3.0012 S3.0 12 0.0000706 99.9999142 88.0000773 11.9999227 
S3.0013 S3.0 13 0.0001154 99.9998436 87.0001392 12.9998608 
S3.0014 S3.0 14 0.0001821 99.9997282 86.0002394 13.9997606 
S3.0015 S3.0 15 0.0002785 99.9995461 85.0003939 14.9996061 
S3.0016 S3.0 16 0.0004120 99.9992676 84.0006294 15.9993706 
S3.0017 S3.0 17 0.0005932 99.9988556 83.0009728 16.9990272 
S3.0018 S3.0 18 0.0008402 99.9982624 82.0014629 17.9985371 
S3.0019 S3.0 19 0.0011616 99.9974222 81.0021467 18.9978533 
S3.0020 S3.0 20 0.0015783 99.9962606 80.0030832 19.9969168 
S3.0021 S3.0 · 21 0.0021086 99.9946823 79.0043373 20.9956627 
S3.0022 S3.0 22 0.0027761 99.9925737 78.0059929 21.9940071 
S3.0023 S3.0 23 0.0036030 99.9897976 77.0081453 22.9918547 
S3.0024 S3.0 24 0.0046177 99.9861946 76.0109024 23.9890976 
S3.0025 S3.0 25 0.0058498 99.9815769 75.0143890 24.9856110 
S3.0026 S3.0 26 0.0073300 99.9757271 74.0187492 25.9812508 
S3.0027 S3.0 27 0.0090951 99.9683971 73.0241404 26.9758596 
S3.0028 S3.0 28 0.0111771 99.9593020 72.0307388 27.9692612 
S3.0029 S3.0 29 0.0136185 99.9481249 71.0387383 28.9612617 
S3.0030 S3.0 30 0.0164585 99.9345064 70.0483513 29.9516487 
S3.0031 S3.0 31 0.0197382 99.9180479 69.0598068 30.9401932 
S3.0032 S3.0 32 0.0235014 99.8983097 68.0733528 31.9266472 
S3.0033 S3.0 33 0.0277939 99.8748083 67.0892544 32.9107456 
S3.0034 S3.0 34 0.0326624 99.8470144 66.1077900 33.8922100 
S3.0035 S3.0 35 0.0381479 99.8143520 65.1292582 34.8707418 
S3.0036 S3.0 36 0.0443048 99.7762041 64.1539688 35.8460312 
S3.0037 S3.0 37 0.0511732 99.7318993 63.1822462 36.8177538 
S3.0038 S3.0 38 0.0588046 99.6807261 62.2144260 37.7855740 
S3.0039 S3.0 39 0.0672397 99.6219215 61.2508540 38.7491460 
S3.0040 S3.0 40 0.0765267 99.5546818 60.2918859 39.7081141 
S3.0041 S3.0 41 0.0867071 99.4781551 59.3378830 40.6621170 
S3.0042 S3.0 42 0.0978231 99.3914480 58.3892121 41.6107879 
S3.0043 S3.0 43 0.1099110 99.2936249 57.4462428 42.5537572 
S3.0044 S3.0 44 0.1230097 99.1837139 56.5093489 43.4906511 

database 



Iowa Curves for Appraisals Page 30 of 33

5:\Depreciation\lowacurves.xls 

Iowa-type Retirement - 5urvival Tables 

Percent Retired, 5urviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average 5ervice Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret % 5urv %Cond % Depr Resv 

53.0045 53.0 45 0.1371507 99.0607042 55.5788989 44.4211011 
53.0046 53.0 46 0.1523667 98.9235535 54.6552620 45.3447380 
53.0047 53.0 47 0.1686792 98.7711868 53.7388029 46.2611971 
53.0048 53.0 48 0.1861134 98.6025076 52.8298788 47.1701212 
53.0049 53.0 49 0.2046880 98.4163942 51.9288392 48.0711608 
53.0050 53.0 50 0.2244149 98.2117062 51.0360251 48.9639749 
53.0051 53.0 51 0.2453012 97.9872913 50.1517639 49.8482361 
53.0052 53.0 52 0.2673512 97.7419901 49.2763739 50.7236261 
53.0053 53.0 53 0.2905626 97.4746389 48.4101572 51.5898428 
53.0054 53.0 54 0.3149290 97.1840763 47.5534000 52.4466000 
53.0055 53.0 55 0.3404341 96.8691473 46.7063732 53.2936268 
53.0056 53.0 56 0.3670616 96.5287132 45.8693328 54.1306672 
53.0057 53.0 57 0.3947830 96.1616516 45.0425129 54.9574871 
53.0058 53.0 58 0.4235687 95.7668686 44.2261319 55.7738681 
53.0059 53.0 59 0.4533825 95.3432999 43.4203882 56.5796118 
53.0060 53.0 60 0.4841824 94.8899174 42.6254621 57.3745379 
53.0061 53.0 61 0.5159149 94.4057350 41.8415122 58.1584878 
53.0062 53.0 62 0.5485287 93.8898201 41.0686789 58.9313211 
53.0063 53.0 63 0.5819635 93.3412914 40.3070850 59.6929150 
53.0064 53.0 64 0.6161499 92.7593279 39.5568309 60.4431691 
53.0065 53.0 65 0.6510201 92.1431780 38.8179989 61.1820011 
53.0066 53.0 66 0.6864967 91.4921579 38.0906539 61.9093461 
53.0067 53.0 67 0.7224970 90.8056612 37.3748412 62.6251588 
53.0068 53.0 68 0.7589350 90.0831642 36.6705899 63.3294101 
53.0069 53.0 69 0.7957239 89.3242292 35.9779110 64.0220890 
53.0070 53.0 70 0.8327675 88.5285053 35.2967982 64.7032018 
53.0071 53.0 71 0.8699665 87.6957378 34.6272311 65.3727689 
53.0072 53.0 72 0.9072227 86.8257713 33.9691749 66.0308251 
53.0073 53.0 73 0.9444323 85.9185486 33.3225799 66.6774201 
53.0074 53.0 74 0.9814892 84.9741163 32.6873822 67.3126178 
53.0075 53.0 75 1.0182848 83.9926271 32.0635042 67.9364958 
53.0076 53.0 76 1.0547151 82.9743423 31.4508619 68.5491381 
53.0077 53.0 77 1.0906649 81.9196272 30.8493540 69.1506460 
53.0078 53.0 78 1.1260299 80.8289623 30.2588730 69.7411270 
53.0079 53.0 79 1.1606951 79.7029324 29.6793010 70.3206990 
53.0080 53.0 80 1.1945553 78.5422373 29.1105120 70.8894880 
53.0081 53.0 81 1.2275000 77.3476820 28.5523710 71.4476290 
53.0082 53.0 82 1.2594261 76.1201820 28.0047390 71.9952610 
53.0083 53.0 83 1.2902269 74.8607559 27.4674680 72.5325320 
53.0084 53.0 84 1.3198013 73.5705290 26.9404030 73.0595970 
53.0085 53.0 85 1.3480530 72.2507277 26.4233890 73.5766110 
53.0086 53.0 86 1.3748846 70.9026747 25.9162619 74.0837381 
53.0087 53.0 87 1.4002104 69.5277901 25.4188600 74.5811400 
53.0088 53.0 88 1.4239378 68.1275797 24.9310110 75.0689890 
53.0089 53.0 89 1.4459896 66.7036419 24.4525449 75.5474551 
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Iowa-type Retirement - Survival Tables 

Percent Retired, Surviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average Service Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %Surv %Cond % Depr Resv 

S3.0090 S3.0 90 1.4662924 65.2576523 23.9832900 76.0167100 
S3.0091 S3.0 91 1.4847698 63.7913599 23.5230711 76.4769289 
S3.0092 S3.0 92 1.5013619 62.3065901 23.0717111 76.9282889 
S3.0093 S3.0 93 1.5160102 60.8052282 22.6290381 77.3709619 
S3.0094 S3.0 94 1.5286632 59.2892180 22.1948710 77.8051290 
S3.0095 S3.0 95 1.5392757 57.7605548 21.7690370 78.2309630 
S3.0096 S3.0 96 1.5478119 56.2212791 21.3513601 78.6486399 
S3.0097 S3.0 97 1.5542393 54.6734672 20.9416640 79.0583360 
S3.0098 S3.0 98 1.5585370 53.1192279 20.5397761 79.4602239 
S3.0099 S3.0 99 1.5606909 51.5606909 20.1455231 79.8544769 
S3.0100 S3.0 100 1.5606909 50.0000000 19.7587349 80.2412651 
S3.0101 S3.0 101 1.5585370 48.4393091 19.3792419 80.6207581 
S3.0102 S3.0 102 1.5542393 46.8807721 19.0068769 80.9931231 
S3.0103 S3.0 103 1.5478119 45.3265328 18.6414750 81.3585250 
S3.0104 S3.0 104 1.5392757 43.7787209 18.2828729 81.7171271 
S3.0105 S3.0 105 1.5286631 42.2394452 17.9309101 82.0690899 
S3.0106 S3.0 106 1.5160103 40.7107821 17.5854299 82.4145701 
S3.0107 S3.0 107 1.5013619 39.1947718 17.2462750 82.7537250 
S3.0108 S3.0 108 1.4847698 37.6934099 16.9132950 83.0867050 
S3.0109 S3.0 109 1.4662919 36.2086401 16.5863359 83.4136641 
S3.0110 S3.0 110 1.4459901 34.7423482 16.2652550 83.7347450 
S3.0111 S3.0 111 1.4239380 33.2963581 15.9499090 84.0500910 
S3.0112 S3.0 112 1.4002102 31.8724201 15.6401500 84.3598500 
S3.0113 S3.0 113 1.3748848 30.4722099 15.3358450 84.6641550 
S3.0114 S3.0 114 1.3480530 29.0973251 15.0368600 84.9631400 
S3.0115 S3.0 115 1.3198011 27.7492721 14.7430561 85.2569439 
S3.0116 S3.0 116 1.2902269 26.4294710 14.4543080 85.5456920 
S3.0117 S3.0 117 1.2594261 25.1392441 14.1704850 85.8295150 
S3.0118 S3.0 118 1.2275000 23.8798180 13.8914710 86.1085290 
S3.0119 S3.0 119 1.1945550 22.6523180 13.6171401 86.3828599 
S3.0120 S3.0 120 1.1606951 21.4577630 13.3473700 86.6526300 
S3.0121 S3.0 121 1.1260300 20.2970679 13.0820510 86.9179490 
S3.0122 S3.0 122 1.0906648 19.1710379 12.8210681 87.1789319 
S3.0123 S3.0 123 1.0547152 18.0803731 12.5643160 87.4356840 
S3.0124 S3.0 124 1.0182848 17.0256579 12.3116800 87.6883200 
S3.0125 S3.0 125 0.9814891 16.0073731 12.0630680 87.9369320 
S3.0126 S3.0 126 0.9444329 15.0258840 11.8183630 88.1816370 
S3.0127 S3.0 127 0.9072221 14.0814511 11.5774790 88.4225210 
S3.0128 S3.0 128 0.8699670 13.1742290 11.3403140 88.6596860 
S3.0129 S3.0 129 0.8327670 12.3042620 11.1067700 88.8932300 
S3.0130 S3.0 130 0.7957240 11.4714950 10.8767610 89.1232390 
S3.0131 S3.0 131 0.7589350 10.6757710 10.6501980 89.3498020 
S3.0132 S3.0 132 0.7224970 9.9168360 10.4270001 89.5729999 
S3.0133 S3.0 133 0.6864971 9.1943390 10.2070690 89.7929310 
S3.0134 S3.0 134 0.6510199 8.5078420 9.9903250 90.0096750 
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Iowa-type Retirement - 5urvival Tables 

Percent Retired, 5urviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average 5ervice Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %5urv %Cond % Depr Resv 

53.0135 53.0 135 0.6161500 7.8568220 9.7766990 90.2233011 
53.0136 53.0 136 0.5819630 7.2406720 9.5661089 90.4338911 
53.0137 53.0 137 0.5485290 6.6587090 9.3584729 90.6415271 
53.0138 53.0 138 0.5159150 6.1101800 9.1537210 90.8462790 
53.0139 53.0 139 0.4841820 5.5942650 8.9517880 91.0482121 
53.0140 53.0 140 0.4533830 5.1100830 8.7525981 91.2474020 
53.0141 53.0 141 0.4235690 4.6567000 8.5560840 91.4439160 
53.0142 53.0 142 0.3947830 4.2331310 8.3621800 91.6378200 
53.0143 53.0 143 0.3670610 3.8383480 8.1708230 91.8291770 
53.0144 53.0 144 0.3404340 3.4712870 7.9819520 92.0180480 
53.0145 53.0 145 0.3149290 3.1308530 7.7955040 92.2044960 
53.0146 53.0 146 0.2905630 2.8159240 7.6114220 92.3885780 
53.0147 53.0 147 0.2673510 2.5253610 7.4296480 92.5703520 
53.0148 53.0 148 0.2453010 2.2580100 7.2501270 92.7498730 
53.0149 53.0 149 0.2244150 2.0127090 7.0728060 92.9271940 
53.0150 53.0 150 0.2046880 1.7882940 6.8976320 93.1023680 
53.0151 53.0 151 0.1861140 1.5836060 6.7245530 93.2754470 
53.0152 53.0 152 0.1686790 1.3974920 6.5535220 93.4464780 
53.0153 53.0 153 0.1523660 1.2288130 6.3844900 93.6155100 
53.0154 53.0 154 0.1371510 1.0764470 6.2174110 93.7825890 
53.0155 53.0 155 0.1230100 0.9392960 6.0522380 93.9477620 
53.0156 53.0 156 0.1099110 0.8162860 5.8889290 94.1110710 
53.0157 53.0 157 0.0978230 0.7063750 5.7274410 94.2725590 
53.0158 53.0 158 0.0867070 0.6085520 5.5677320 94.4322680 
53.0159 53.0 159 0.0765270 0.5218450 5.4097620 94.5902380 
53.0160 53.0 160 0.0672400 0.4453180 5.2534920 94.7465080 
53.0161 53.0 161 0.0588040 0.3780780 5.0988860 94.9011140 
53.0162 53.0 162 0.0511730 0.3192740 4.9459060 95.0540940 
53.0163 53.0 163 0.0443050 0.2681010 4.7945200 95.2054800 
53.0164 53.0 164 0.0381480 0.2237960 4.6446910 95.3553090 
53.0165 53.0 165 0.0326620 0.1856480 4.4963870 95.5036130 
53.0166 53.0 166 0.0277940 0.1529860 4.3495800 95.6504200 
53.0167 53.0 167 0.0235020 0.1251920 4.2042330 95.7957670 
53.0168 53.0 168 0.0197375 0.1016900 4.0603190 95.9396810 
53.0169 53.0 169 0.0164582 0.0819525 3.9178100 96.0821900 
53.0170 53.0 170 0.0136189 0.0654943 3.7766790 96.2233210 
53.0171 53.0 171 0.0111777 0.0518754 3.6369070 96.3630930 
53.0172 53.0 172 0.0090944 0.0406977 3.4984640 96.5015360 
53.0173 53.0 173 0.0073307 0.0316033 3.3613300 96.6386700 
53.0174 53.0 174 0.0058498 0.0242726 3.2254840 96.7745160 
53.0175 53.0 175 0.0046178 0.0184228 3.0909090 96.9090910 
53.0176 53.0 176 0.0036030 0.0138050 2.9575850 97.0424150 
53.0177 53.0 177 0.0027755 0.0102020 2.8255000 97.1745000 
53.0178 53.0 178 0.0021089 0.0074265 2.6946400 97.3053600 
53.0179 53.0 179 0.0015783 0.0053176 2.5649990 97.4350010 

database 
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5:\Depreciation\lowacurves.xls 

Iowa-type Retirement - 5urvival Tables 

Percent Retired, 5urviving, Condition, and Depreciation Reserve 
as a function of Age as a Percent of Average 5ervice Life 

1 2 3 4 5 6 7 
Lookup Curve Age % % Ret %5urv %Cond % Depr Resv 

53.0180 53.0 180 0.0011617 0.0037393 2.4365660 97.5634340 
53.0181 53.0 181 0.0008396 0.0025776 2.3093440 97.6906560 
53.0182 53.0 182 0.0005946 0.0017381 2.1833410 97.8166590 
53.0183 53.0 183 0.0004116 0.0011435 2.0585660 97.9414340 
53.0184 53.0 184 0.0002778 0.0007319 1.9350420 98.0649580 
53.0185 53.0 185 0.0001821 0.0004541 1.8128020 98.1871980 
53.0186 53.0 186 0.0001156 0.0002720 1.6918880 98.3081120 
53.0187 53.0 187 0.0000706 0.0001564 1.5723710 98.4276290 
53.0188 53.0 188 0.0000413 0.0000858 1.4543500 98.5456500 
53.0189 53.0 189 0.0000229 0.0000446 1.3379620 98.6620380 
53.0190 53.0 190 0.0000119 0.0000217 1.2234140 98.7765860 
53.0191 53.0 191 0.0000058 0.0000097 1.1110030 98.8889970 
53.0192 53.0 192 0.0000025 0.0000040 1.0011880 98.9988120 
53.0193 53.0 193 0.0000010 0.0000014 0.8946340 99.1053660 
53.0194 53.0 194 0.0000003 0.0000004 0.7925260 99.2074740 
53.0195 53.0 195 0.0000001 0.0000001 0.6968450 99.3031550 
53.0196 53.0 196 0.0000000 0.0000000 0.6112800 99.3887200 
53.0197 53.0 197 0.0000000 0.0000000 0.5431250 99.4568750 
53.0198 $3.0 198 0.0000000 0.0000000 0.5056800 99.4943200 
53.0199 53.0 199 0.0000000 0.0000000 0.5000000 99.5000000 
53.0200 5~.0 200 0.0000000 0.0000000 0.0000000 100.0000000 

database 
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5:\""ale' ,nduslry\East Norriton Town~hip\Ea~1 NOHlton\Updale Study 4-I-l019\UpdUe.0-18-2019\East Norriton ~Mary Wastewater System Valuation as of 10-29· 

2018 Created 6-17·2019 

Wate, and Wastew .. te. Cost of capital 
Third Qu .. rte r 2018 (10-1·2018j 

AJ a 'nvestor-OwMd Utility 

Wel, hted Cost 01 capit .. 1 (DIKount Rate) 

(II (21 

Portion of 
capital 

OIiS'_' 
""b' "'" 
Equity "'" 
Tot .. , Caplt .. 1 r 100.0" 
Growth (I) 

Rilt e without Growth: f!1+r)!(l+I )]·l 

Wel,hted Cost of capital (capitliation Rate) 
(1) (2( 

Portion of 
Capital 

~-
""'" "" 
EqtJity 70" 

Totill c..piul r 100."" 
Growth (.) 
Rate without G.owth : 1(1+r j/(h.)I-l 

Wel,hted (ost of capital (Rate of Return on RatE, 8i1se) 

U) m 

Equity 

Tot .. 1 capit .. 1 r 
GrOWlh (.) 
Rate without GroWlh: Ithr)/ th.II-1 

Portion pi 
Capit~ 1 

Alii...,.., 

"" 
55" 

100.0% 

(2a) (3( 

Type of Oat. Capllal COst 
4~' __ 

Market 4.45" 

Mar ket 9.9S" 

(2a) (3' 

Tvpeof Dala CapitalCOSI 

~-Malket 4.45" 

Market 9.9S" 

(2a) '3' 
Typeo! Datil Cipital COSI 

4~'_ 

Embedded 4.99% 

Embi!Gded 9.95" 

COSI of cap,t .. II0-2D18 

(33) (.) (4a) (S) 

After·t,n 
T~x ~ffl'i:t on Mar~et 

TI'pe of Data Ta. Rate cost of capital Capital Cost 
(1)'111"1") 

Malket 28.89% 7111 16 095" 

Markel 00% 100.0% 6.97" 

7.92" 
1.52% 

6.11" 

(3a) (" (401) (S) 

Ta. ~ffeo on Markel 
Type of Data Tax Rate cost of capital c..pit~Cost 

111'11) 

Market Not Applicable Not Applicable U4" 

M.rt::et Not Applicable Not Applieilble &.97% 

1.31" 
1.52% ...... 

(" (4 01) IS' 
Required 

Ta> affl'i:t on Return on 
Type of Dala Ta~ Ra!e tO~t 01 capital Rate Base 

IWll! 

Embeddi!G Not Applicable NOI Applicable 2 25" 

Markel Not Appli(:able N01 Applicable 5 47" 

7.72" 
Not Applicable 0.'" 

""" 



Income Approach Page 6 of 25

Township of East Norriton 
Utility Valuation Experts' (UVE) Valuation of 
East Norriton Wastewater Collection System 

Montgomery County, Pennsylvania 

Appraisal Work Papers 
As of October 29, 2018 

Income Approach 
Income Forecast 

Investor-owned Rate Regulated Water Utility 

Periods 1 through 19 & 20 to perpetuity 

AUS Consultants 
Suite 201 

8555 West Forest Home Avenue 
Greenfield, Wisconsin 53228 

Office Telephone: 414-529-5755 
J. Weinert's Ceil: 414-698-8371 

J . Weinert's E·Mail: weinertj@au5west.net 



Income Approach Page 7 of 25

, 
I" • !l1I~!2'~1~:::' nl;iI >/. , ,I -, j ~U~"~;!I -il -1- - -', !,"' !!!:: l Ii Ii. ~ • /"'1 a · ~ ~ .. l-

~H!~I!!.fi - < , .; .;~ 53 :5 ;: 

< !!~ i j""''''i! i:;;~fi! 1)~8 ! ,I 3~ j ~IHHU~l ':;;11 
~ "I" "';t- --, 5 gpuh :t 1_. 

Iii! ~ :: ~D UhH :: .. ~ ~,: '. j Oil!::;; , 
'" .. .< , 

, ~ II ( , 
!~H~H!BJ i-t.~:: ~ ! I ~ 

,I H ! HH;Ei::ir 'P - :1_ .. .. 
"'tl'!t-' II!'" S --- § §5hll ,- ;il!! ! ! z! :: ;" '" "_' - !! - 5~.e::1 l:l ! 

, 
I" I -!;I\Jt,tI!!!S! !tHE ~!I! , il H I '!iH~'~i!H ;!. 
.. :l ~ i-~"i-~- !! 'nS q ~ !' I! ! i :!:: tz=i!';-! 1'< '3 <:. !l. =- :l"'_ '-- - .. ~ 

; , ! I!! I -1!;!1!:,,~c-::i 111 '11:: ~!I 
, I! a I i:fH'gE3IH ~!! - It. _ .. ___ ' ; 

.::~;'~f , , 
~ ; ~ . ~ .. _ _ t_ ; ,- I ~;HJ"llUf§ H i • , < < I • J 

i ! I" , "l"""!' 1-'" ~S8 ! II -, I ~~Hf'FH jg , ::: .. - , i-' '"i-li-· • !;:~~ 2""~ I' 1I ~it..;~!~ "-:::1: " , - ~ .. .. .. _! =. :10 -, 0 , 
• 
! , 

~H ! I!hll;:·-iI=:::G II!" ::'1. 1 I' H , H5'UEI!V n~ I ,-- r~";i-~-"~ .. I!f'"H i '" 5 " i ~H~!!llll~!:~ - , < - , 
I 
I , 

!'~ , ih'~'jhl~ H~H • IB • '" H ! "UHlgg HI • ,-- '-1-' - --, ,-I • I, il:·';-i!(iil!-' i::g I • ta, 
0 -"' .. :t < -

, , "'!!_'" e:::_ 

I ! '.' i iH!~!!J!P ~~~~~ ;i!h ! II 5~ , iH!!U"U '!I , I i 
; . ~ !' i ::;:, D ::i l"'::g Ii : ! 

" ~! i Hi&~ll!i!!" L 
< , 4", :; - I , , 

i -• 
I • ! , ! ! 

I 

I • -• • 
f 

, 

t 
! ! • • ! • 

h , 
I 
I , ! ! ! ! ! 
j : 

I 
! ! 1-

{ill ! 
, ! § I I ! ! , , 

~ 
, , • , 

• 

J I I Ii I I J • 1 
HI! !II 11111 If if l! II I ! I 1 I • II , I J 
- j"' I , I J I Ai i 1 Ii 

i 1111 II I i I . 'j • 
'il':! jll,l!I'l ! I 

" 
I I I I' ! I, ! I 0: 

11111,ifi J,!llj!l, iul, I -I JJ l!'lhlil! illllllliiil I I- I J-
Ill!! I I - I /I 'II II I I t III if JlI\ I II II i I Jl II! II III H Jg I 



Income Approach Page 8 of 25

l ,I • iff • • , • 8~f , 

• • 
,I 

• =-~ ~ 51 • 
~ 

, , 
~H I ! ,-

" ~t 
, 

! i • i ! -.. ~ 

; ,I " • H « . ., " 
, • Iii: " iiH ,I 

! " ; jl ,-- ~l , : o::i9:!: ij; iB ,- " IE R." ., ,-
, - .. • H H ~ 'il •• H! ~J:: 

, if • " ::'~ 

I .1 " 
, 

" n ai!"i " 
, • ~ii " j~~ " -I !""" , - , 

H. Ii in ~, ; , 
" ,--, · i~; -" E!! , H 

_. , , 
~~ iH , ,1 ; • 

I S! " • .. n- iP =$ • • sU " Hi !I 
.1 H ! H ,~ 11 ! , 

~ii " VI , -
• • F • H ;H ~ ~ g j i; j :::: 

, 
! II " • " .. ." " • H! .. fH }~ , ,- H ~ II il i 'i ,- I I " ,- , 

~! lit Ii ~. ,. 
• H -, l';" :o" 

! ; . " ~" -.... _e. ", 

" :::::: :!:! :::: 

1 ;:. ,I H • IS S. H .u H ! • ailiJ " i~ ;, 'I • , , - , H a ~n i ;H II !~i i-, , 
" .-• -. , ~. ;; 

, -. " ~-= • , , :;1,.. ~!!! • :::: 

I i u 11 • .. -, .,. " • • I., , Hs I! 
I ,- i .. 

~l ~B II 
, 

I H~ ~ 
: U II 1 • .i :l:! ;;; H~ :r • n -" 

J 
" ::is • 

I J~ " • .. , ,il " 
, , iiCe , iiii: 11 

1 ! -, , E~ I II' !1 ! ! ~H. ! i!B;1 ,-
~sI II ' , ., 

~;g 
..;..; ,: 

~~ 
, • II • H-

I == 

1 ~! .. • .. • • i " 
, , aH , , 

I! , I ~ 
U I H 

, 
~ p , ! III 1 i , -. 

!~ t • j si! I. I , 22 ,1 , 
· I I ! 

8 

I • 
i • 

I I ! 

J; • 
I 
I , ! 1 , 
I , 

~ ! 
, ,I 

I c· '" 
I 

If 1 I . 
UP I • 

I 

i I' II! II I III jl! II I 'ill, I 

111!!l!ll I ! i' ! !Ii Jll 1111 i j II Ii , II It! II It IIIll ,I , 
II!!'H I II I l J ~ !! !I II , I I II 



Income Approach Page 9 of 25

i 

i 
Ii , , 
• 

i 
I 
i 
I 
I 
i , 
I 
I 

I 
j 
I 
i 
! 

I 

I 
• , 

: 

$ ""s, 
• ~·l , , 
;0. ;; 

i • • 

t ~t: , 
'-~':! ; 

~ 

'I . , 

I • 
• 
i 
• , , 
• 
i 

I , 
• 
! 

' " ' . -, 
t - · · " 

. ~! !~1 
• 

!~Il j 
".;5 ~ .. 

• 
I 
I 
9 



Income Approach Page 10 of 25

j 
i , 
o 

• 

i 
I 
i 
I 
I , , , 
j , 
I 

I 
I 
i 
j 
I 

h 
! I P 
H!~ 
~ ; .. ) 

!Hi 
L EI ~ i 
!1lJ. 
H~~ I 
Hrl~ !! g 

l 

! 
• , 

H Hs 
" " 

! 

II H 
d ! Ii .. ! 
linl 

;::: 

! 

• I -
I i i 

! !JllJ ! jill !I Ii 
feu: il·lil l Ii H lHlifJ :H 'I; : 

llll ! 
HH I 

, , 

, , 

• 

, ! 

• ! 

, ! 

, ! 

, ! 

, . . 

I' I' I, .1 
". ! ! ill ; , 
- ! 1 
!Ii j I 

, 
! 

, , 

! 

, 
• 

, 

! 

! 

, , 

! 

! ! 
i 
i 



Income Approach Page 11 of 25

i 

i 
I , 
• • 
i 
I 
! 
I 
! 
i , 
I 
I 

I 
i 
I 
I 
I 

I 

i 
• , 

, 
• 

! 

! 

• • 

! 

, 

• • 

! I 
! 



Income Approach Page 12 of 25

i 
i • • , 
• 
! 
I 
I 
I 
I 
i , 
I 
i 

f 
i 
I 
i 
! 

I 

, 

• 

, 

, 

, 

, 

• 

I • , 

I 

• • 

, 
• 

, . 
• 

, 

, 

, , 
• 

! ! ! g ! 

• ! ! ! ! 

S S" 

- !. ! - i 
- ! 

! 
" 

I 

1! II ! 
" -

I , 

I . 
} 

! ! I j '! I ! I! 
I ~ J I~ t I 
·!HI I I!!!j 
fll', III II i 

J 
i I! J I 
I ! I 
! I' II! I II ,', .- I 

hlilmll H! 

I 
! 
i 



Income Approach Page 13 of 25

I 

I 
; 
• , 
• • 
! 
I 
I 
I 
I • i , 
· i 
· I 

I 
i 
I 
i 
I 

h 
Hll . ·1 
lJi I 
' P" ii' j ,llj du 
!Hn 

I 

'I , 

" -I. 

I 
.! 

I 
• , 

! 
! 
I , 
! 

;1 
!-

,I ,-

zl 
!-

,I 
!!.; 

1 

1 

I 

1111 f ''I 
:<: ~ .. :'I.' H ~ , jj 

1 
• 
I 
J 

11-1 I I iii III II! 

I 
• 
I 

II lllll!! IJ I 11:!j ill II 11 !J ,II 11!1 ll,tl 
JIII'l! ! II ! ! J j~ J 31 

,I 

-, 1-

,I , -
II . -

,I ,-

'I ,-

! 

! 

I 
1111! 
I !l 

! 
I 
i 



Income Approach Page 14 of 25

j , , . 
• , 
I 
I 
j 
i 
I 
i 
-

I 
I 

I 
j 
I 
i 
t 

I 

, 

, 

, 

I • , 

: 

, 
I • 

, 
• 

~ Iii S 

q~~ ~ 
• 

Ii 
! , 

~" :c: it' i! 
:-. ,,_ .• ; .. ;:,: ! 

, 
~. , 
, 
:;. , 
, 

! , , 
, , 
1 

, , , 
, 
1 1 

I 
g 



Income Approach Page 15 of 25

; 

i 
; , 
• • 
i 
I 
I 
I 
I 
I , 
i 
i 

I 
i 
I 
I 
! 

I 

~u .. 

=n .. 

l! J!f •• -iii 
! - ~ 

I 
• • 

! 

It l! 
" I j i Il ! I llB 

II J! I IJIII Ill! II 
Ii II lJllffJ IIIII!l 

! 

II !I ! IJIII !lll I 
Ii II I!lliil Jill I 

, 
• 

! 

• · 
! 

! 

• · 
! 

• · 
! 

, 
• 

! 

! 

! 

• • 

• • I 
I 
i 



Income Approach Page 16 of 25

i , . 
I 
; , , 
• , 
~ 
I 
J 
I 
I 
i , 
I 
1 

I 
I 
I 
I 

I 

'. • 

" • 

, 
· , 

! , 

I 
i 
i 



Income Approach Page 17 of 25

• 
i 

I I ! ! i • , 
~ • , • • 

! ~ I • ., 
I II l 

I , • 
~ I • i 

I • 0 

I , I ! '" i ~!l!~!~! ~ !' ~i(l' ,I I " i! i "IH!lH ' ! ' • ~ .. D i·; I 
, ~i5~ _n-:il!i ~- . ~, " !; :: ~J!~ ... qi' , , 

I 
< " .. '; " • "' ,..~ : e,,: < ' 

I , • ~H ! ~c~'~'.'~ ~ i -i~S ~ !~8 I II !I ! Ii H§~J=[ !"lc I • • l ' I"" I--' 1!' l i ~ ~ ::..' ,,~. ~.~ i< , :H i",d ' ,;, , "' 
. , , .1 • .- .. - -; ,-

I • 

I ! ! ! ! ! 
i 

I 
• 

j , 

I ! ! ! ! ! 

h I 
I , ! ! ! ! ! 
j , 
! , ,-

tiil 
! 

, ! ! I I ! j I • , 
~ 

. • 
I 

, 
J - I 

If f ,! I • ! 

III I I I ! f i I II II . I i j I I P i II ! I H ~ 
I I I t.. I! -Iii ! 'illpll I 

• . '! ! . I I I ! I ! I I II I Ill' i I j :I I fig, I' I I I l! I I
J 

11hl li!lIH j "I !! IlJ1 illiil i l!i i IIIiLltih!llIHI litH I j- I !. 
.J /I 'II II i !Uh ! III II! II I II h,llllll III 



Income Approach Page 18 of 25

i 

i , 
• , 
• • I I 
I 
! 

! " j! " • " ,. .H .. , • a'15 " H: -I 

II i ii !; Iii ~, I • -t- 1/ !H 1-1 ! ;a-

i ~d • !! 11 ~! ! II ",-
" " ~_i. 

I == '. -, ! 
, 

" " Iff • • , 8!!!!' • !!:H - I • ~ ~- i H Ii 'II ~ 
, 

I ~ ~~ 
, , -- 1- I , , "" s. i • " ' ! 2~~ ~ 'Ii i 1 • II 1 ~L I , 1 , 

· I ! ! 
2 

I • 
i • 

I I ! 

h • 
I 
I • I ! i , 
I 
! ~ ! 

, ~I 

I ,-
J 

11 ! J . 
HI! I 

. 
I 

I Jj I ! 
I 1111 il 

f 
II i III I!! II I Ip i: ! Illi III III II III illl! I _ IJl .i If II! 11 it !ll!! ,j 

HI: ! l lll'H I ! I ! ! I i.!! l! I 1 II 



Income Approach Page 19 of 25

i 

i 
i , 
• • 
i 
I 
I 
I 
I , 
I , 
· i 
I 

I 
i 
I 
i 
I · 

Ii 
! HI ! .• 
II-l , l. 
II" I i' 

!llH 

I 

II: II ~II 
l ; II E 

I • , 

! ' ~ 

, . 
J ; • 

'I . , '" s;~ 

I 
I 
I 



Income Approach Page 20 of 25

; , 
j , , , 
• • 
I 
I 
i 
I 
! 
i , 
I 
· I 

i 
! 
I 
i 
! , 

l! 
HI! 
WI .. II J .. ! i .I! h 
!Ill! ijH 

I" I' .. , 

I 

i!~U~;:: 

~ " ~"i 
• 

~~f 
:I." 'I "f 

I 
• , 

h 

I 

I 
I! H 
n ! Ii 
" I II iiI 

, H , 
I I ~~ , " 
!Si08:~=~8:;8=1!!! u-·- t-u·~ 
~~~s~P;':::i3~ .. _,~_.:e" 

g :i"" ..;-

II IH 
! Illl JIl!!! il!hl l ! !fl!I 
:H:thLH ... Ul 

i I 
! JIll 
il'!lll HI : 

!I !I il;;HiiU In~ '" 
, ! , 

• 5= . " !'I"'1 "':( ::: !! 
! -"~~-'.!!:<'" !:::< i! 

" , - !iliiHii.~ HH u:!: , ! ! I ~: 
., . , 

~it~~!U 'I! • ,- , 
" ~ .: '" "'~. ~... !: , 

I .. -- i 

• pI, · 
1I. I • 

! ," I • _. \ 
II JIllll .;1 i ! 'I • ! !lIn ; !lit 

II .' I d.:! ,I 'I, ! ! 3'" P •• il i!llill milll ljl Ihl l! I I , , 

II dll ! 

II ! lui! , 
.If • 

jijj 
• 

! I H IHlHi I .! • 



Income Approach Page 21 of 25

( 

i 
· I 
; , , 
• 

I 
, 

I I 
I 
! 

! 
1 

'! 

I 
I 

I 
" . , 

i , 
· i i I • . 
! 

, 
, 

f 
h i 

I 
i • ! , 
i 
! , 

I 



Income Approach Page 22 of 25

Township of East Norriton 
Utility Valuation Experts' (UVE) Valuation of 
East Norriton Wastewater Collection System 

Montgomery County, Pennsylvania 

Appraisal Work Papers 
As of October 29, 2018 

Income Approach 
DCF Forecast Parameters 

Investor~owned Rate Regulated Water Utility 

Periods 1 through 19 & 20 to perpetuity 

AUS Consultants 
Suite 201 

8555 West Forest Home Avenue 
Greenfield, Wisconsin 53228 

Office Telephone: 414-529-5755 
J. Weinert's Cell: 414-698-8371 

J . Weinert's E-Mail: weinertj@au5west.net 



Income Approach Page 23 of 25

( --------------
= 

, , -----------------
=----

--------.. .. ..:. ..: ..: ..: _. _ . ..: ..: _ . 

- = = , - -
= 

::: ;::;::;; = 

- -- --
4-=E-~ 
- - -
- - -

-- - - .- - , --:-- - - - - - - - = , , - , , - - - - - - - - -:g , = = - , , , = -- -- - - - - = = , , = - - - - -- - - -- - - - , - --- -- --- - -- , , - - - - - -- -~ . - ---------- . .. 

, 

- -
_ ..... =--

----.--_ .... - ._-

.. 
-
= 
;; 

;; 



Income Approach Page 24 of 25

--"--- ----

-..;-_._.-

- _._-
= 

= 

.. ~-

= 



Income Approach Page 25 of 25

( ----- ----



Market Approach Page 1 of 19

Township of East Norriton 
Utility Valuation Experts' (UVE) Valuation of 
East Norriton Wastewater Collection System 

Montgomery County, Pennsylvania 

Appraisal Work Papers 
As of October 29, 2018 

Market Approach 

AUS Consultants 
Suite 201 

8555 West Forest Home Avenue 
Greenfield, Wisconsin 53228 

Office Telephone: 414-529-5755 
J. Weinert's Cell: 414-698-8371 

J. Weinert's E-Mail : weinertj@auswest.net 



Market Approach Page 2 of 19

S:\water industry\East Norriton Townsh ip\ East Norriton\Update Study 4-1-2019\Update 6-18-2019\ East Norriton Sanitary 

Wastewater System Valuation as of 10-29-20U! Created 6-17-2019 

Comparable Sales 

East Norriton Township Pennsylvania 

East Norriton Sanitary Sewer System 

Wastewater Collection and Treatment System 

Investor-Owned Utility 

As of October Z9, Z018 

Market Approach Summary 

Depreciated Original Cost (AUS Consultants) oelD 

Replacement Cost New less Depreciation RCNlD 

Average 

Book Ratios 

8,407,007.17 
27,461,355.67 

Use (RCNLD) 

Financial Markets 

Market to Sook (equity) 

Market to Sook (equity and debt) 

Market Value per 

Share to Book Value 

per Share 

2.97 

1.90 

Purchase Price to 

Depreciated 

Original Cost (Book 

Value) 

1.817 

0.9621 

Use (equity and debt) 1.90 Input 

Market Conclusion 

East Norriton Sanitary Sewer System 

AUS Depreciated Original Cost 

Market Value 

Minimum 

Mean 

Median 

Maximum 

Use (RCNlD) 

Investor Purchaser 

Owned Value to 

Depredated 

Original Cost (Book 

Value) 

East Norriton 

Sanitary Sewer 

System 

8,407,007 

Markel Approach 10-29-2018 

1.90 

Indicated Market 

Value 

15,275,532 

26,420,570 

20,848,051 

26,420,570 

15,973,314 

Indicated Valus $5 

15,275,532 

19,223,139 

15,973,314 

26,420,570 

26,420,570 
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ESPECIALLY NOTEWOR'l.'llY: 
Ge~ Electric is certainly a com· 
pany in tzux. Indeed, the fanner J)ow-
30 component is in the midst' of 
reinventing itself. andthe goinghatJ not 
been ea·sy, with a dropoffin profits and 
escalating debt resulting iii' a more
than-30% year.to-ti(].te decUne in the 
stock's value. The October 1st appoint
ment of a newchair.man· and CEO, 
which bid shares up about 15% on, that 
trading day, is aimed at. righting: the 
ship. Learn more onpage 1753. 

ABB Ltd., a global.provider of a wide 
variety of power and automa.tion tech
nologies, recently closed; on itscicquisi
tionofGE Industri!;LlSolutions;,lJetails 
of the deal can be. fOl(;nd on page i739. 

AltralndU8~ Mo#on:(]orp., ·i1,as 
consummated. its, merger with Fomve's 
AUtomation . a.nd Sp.ecialty.· platrorm. 
The transaction, moves Altra into 
higher-growthcateg~ri~s tha.t suffer far 
less cyclicality thanthecompany's':nwre
,trod,itionalenergyand mining mar.kets. 
Details.aTie on page 1704. 

B~BA.idomati.on,tm!.;,has agreed 
to sell its c;tyogenics business lines to 
Sweden-based Atlas (3opco for $675 
milliqn, and i3rooks shares initially 
skyi'Qcketed on the'new8. 'fUm to page 
1701./or more color on the deal. 
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Value Line's estimates of sales and earnings. growth forindfvidual 
companies a;re derived by correlating sales, earnings, and dividends 
to appropriate components or subcomponents of th~ Gr08s Domestic 
Product,. pre~ented below. A more detailed forecast appears periodi
cally in Selection & Opinion. 

the broad-basedGDP deflatOr.will advance by nearly 2.5% per year, on 
average. Long-term. interest rates on.AAA corporate bonds are pl'Q
jected to average close to 4% in the years 202b2023. We expect the 
Federal Reserve to pursue moderately tighter monetary policies ex
cept in years in which the economy is slowing or there is a recession. 
BaSed on these assumptions, the Gross Domestic Product will average 
just over $24,600 billion in the years 2021-2023, a level that is slightly 
mor.e than 2~% above the 2017 total of $19,487 billion. 

HYPoTHESIZED ECONOMIC 
ENVIRONMENT 3 TO 5 YEARS BENCE 

The hypothesiZed'2021-2023 econ';mric envinmment into which earn~ 
ing~ are forecast is as foHows: Unemployment will average about 4% of 
the ~tionaJ labor force. There will be . .nomruor w~.in_progre8s ~t that 

I .tiine. lridustrial production Will be expanding by 1.5%-2.0% per year. 
Inflation will continue to be relatively modest. Prices as measUred by 

Things may turnout differently. But in the absence of knowledge of the 
future, we use the above a8s~ptions, which appear to be most plau
~ible. Thus, we are able to applia common econolllic environment to all 
stockS for thepJJI1lose ofnieasuring relative groWth potential'. 

THESE ARE THE, NATIONAL INCOME SERIES TO WHICHVALUE LINE SALES\,EARNINGS, AND DIVIDEND ESTIMATES ARE CORRelATED , 

ANNUAl. STATISTICS 
GtOs~.D9meslicProduot ($8111.) 

; R~al.GDP (?Ol2:Chained $8ill.) 
Total Con!!!lrripl!on ($811L) 
NOnresidential Rxed Inyeslmenl($8ill.) 

IndustriilIProd .. (% Change, Annualized) 
, . Housing Starts (Mill. Units) 

Joial LiglltVIlhIcI\l$aJes.(Mili. Units) 
Peisoilal$&Vings'f\ate (%) 
N!llional U~e"*,ioymBnt Rate (%) 

· AAACorp BOndRcita ('Yo) 
10:Year,Tl'£la~uryNole'Rl,lle ('Yo) 
~.MonthTreasiJfY BiIIRate ('Yo) 

ANNUAL RATes OF CHANGE 
Reiii·'GDP· , .. , 
GOP Delflloor ; ... , . " 

·.:0Qn~ul)lBi·Pr.ii:e Ih~~:: ~. ;,' ' 

, '9~~~iA~LT~LI~D .MrE~· 
'Gross D'oiftestlc Product ($8ill.) 
· 'R~~ GOP, (2P12 Chained $Bill.) 

Tota.f.Cqnsumption($8i11.). . 
Nooresii:1eo!ial RKed Investment ($8ill.) 

Industrial Productlt:in (% Change, Annualized) 
· HQu!!ing.Starts (Mill. Unl!!!l.;; , 
.' Total:Ligti! Ve~ii:lir~al~ (Mill. ~nits) . 

I' , . 

200]. 
14452 
15626 
10615 
1982 

2:5 
1.34 
16.1 
3.7 
4.6 

5.6 
4.6 
4.4 

'1.9 
2.7 . 
2~ , .. 

1St' 
19158 
17863 
12428 
2487 

1.0 
. 1.2~ . 

1,7.1 
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Ch~las·Clark, ABBoe. Director ofRe8earoh 
William G. Fel'gUBon, AaBOC. Director ofReBeareh 
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018" 201S" 2021~23" 
14713 14449 14992 15543 16197 16785, 17522 18219 18707 19487 20515 21~Q7 2~ 
15605 15209 15599 ' 15841 16197 16495 16900 17387 17659 18051 18577 19117 20267 
10593 10460 10643 108'44 11007 11167 11494 11922 12248 12559 12906 13334 14331 
1994 1704 1781 1935 2119 2206 2357 2400 2411 2538 2728 . 2908 3239 

-3.4 ·11.3 5.7 3.3 2.8 1.9 3.7 ·3.3 ·0:6 3.1 3.4 2.5 1.8 
0.90 0.55 0.59 0.61 0.78 0;93 1.do 1.11 1'.18 121 1.29 1'.34 1.40 ' 
13.2 10.4 11.6 12.7 14.4 15.5 16.4 17.4 17.5 17.2 17.0 16.8 16.5, 
5.0 6.1 5.6 5:7 7.6 4;8 4.8 7.6 6.7 6.7 6.6 6.4 6:0 
5.8 9.3 9:6 8.9 8.1 7.4 6.2 5.3 4.9 4.4 3.9 3.5 4.0 

5:6 5.3 4.9 4.6 3.7 42 4:2 3.9 3.7 3:8 3.9 3.6 3.8 
3.7 . 3.3 32 '2:8 1.8 2.4 2.5 2.2 1.9 2.3 2.9 3.3 3.3 
1.4 0.2 0.1 0.1 ' 0.1 o.r 0.1 '0.1 0.3 0.9 2.0 2.7 3.0 

"0.3 :2.8 2.5 t6 _ '2.2 1.8 2.5 2.9 1.6 22 2.9 2.9 1.7 
·1.9 0.8 : 1)2 ' ·2.0 LB . 1.6,' . :1:8 0.9 1.6 2.0 2.4 2.4 2·4 
. q.8 ,0.3 . : 1.6, '~J 2.1 1.5 1.6 0.4 1.8 2.1 2.\ 2,5 22 

, 2()17. 20~8 -2019 
2nd" 3rd' . 4th 1st '2nrf • aid' 4th' 1st' . 2nd" 3rt!' 4th' 

19358 :19599' 1'98(32 20040 20B92 , 20675 . 20953 . 21218 21476 21738 2i997' 
17996 181~1 18224 18323 18508. 18664 1887:1 
12517 12585 12706 12722 1284$ 12968 13086 
2531 2552 2582 2654 2701 2753 2803 

5.0 -1.5 7.7 2.4 6.0 2.8 2.5 
. ).17 . J..17 f26 1.32 126 1.29 1.30 

16:8 . t7.) , -1'7.6 17.1 17.2 16.7 16.8 
•• \ J.} 

! j c'; 

'!f T' 
I .' 

. Arnold .Bernhard, Founder ~1901-:19B7) ; 
. I:: 

Richard Gallagher; AsBOC. Di!"~cto~ af'ilt?Beareh ' 
Robert Mitkowllki, ANoe. Dfre;:lol'fifReilean;h' 
Matthew E.,Spe.ricer, AsBUC.'Dirwclor;'!fRe.ili!are~' 

Analysts' 
Emma:Jalees 
Glenn Pierr Johnson 
Christopher Joseph 
KeVin O'Sullivan 
Rich Weiss 

Datil Administration 
curtis R: CJlirke, M(nuzger, Equity,Data Div. 
Darui JOD,es, Seniar Database Analyst 
Manzol Polanco, Database An.a.lyst 
Patrick p . .o'Connor, Supervisor, Quality Ctrl. 
Frantz, Goodridge, ResecirTih AssiStant 
Clive RUBsell,. Research Assistant 

Production 
LeBhane W; Lilly; Productian Manager 
Michael Manchess, froduction Coordinator 

',Warren Tilllilchnick, Productian; Editor 

• ) J I 

. Howard Brecher, President & Pu.blisher; 
j I ~ : 

18942' 19064. 191T( 19286 
13193 13291 ' 13383 131f;~: . 
2851 2893 ~929 2957 

2.3 2.5 2.5 2.5 
1.33 1.33' ~.33 . 1~35 
f6.8 16.8 16.7 16.7 

i· 

. I~. Gendler; Ex,ecutiueiJirecror of Research' 

'George Gu, D~t~r, ·Q,.i.ridtatiDe-Rf!liearch 
''Harold Levin.!, ~;'~tor, SIatiBtic.al SefoieeB ' 

Information Thchnology 
Hassan Davis, E:r.ecutiue Director, 

AdminiStration 
DOMa Webb, SupBruisor of Production Contro~: 

~ 2018 Value une. Inc. Air ~rghts reserved;:F<l:CluBI'ffiaterlal is·obtained from sources b~lIevad to oJ rellabrii lihd i! plovlded wilhouhvariiiniies dfcirw kind. 
THE PUBLISHERIS NOT RESPONSIBLE FOR ANY ERRORS OR OMrSSIONS HEREIN.1)1ls.p.l!!!li£S!!.onJs ~tt~tly for subscri!Jer's cmn. non-commen:lal. internal USB. No par! of ~ 
may be reproduced.,fBl!Drd. stored or transmitted in any printed. elsctronic or other form. or ussd hr generaffng or marketing any-prinled or electronic pubtication. se!"ica,or,producl. 

To subscnbe call1-800-VALUELINE 
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O~ober '12, 2018 WATER UTllITY'IND,U9TR¥, 
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Historically, the Water Utility industry ~ at
tracted conservative, income-oriented investors. 
This has been changing of late, however. 

'The F,ederal Reserve continued 'to pursue a 
more-restrictive m~netary poli~y last month. 
Treasury notes and bill cODlpete with income 
stockS for investors' funds. ShoUld the Fed hike 
short-term rateS further, the more' attractive they 
will become on a comparison basis to this group. 
, A4.nost'~very utility has a large capit&l budget as 

the;companies are trying to modernize the 118-
tiOt;1~s'agiJ:ag pipelines and wastewater'facilitit!!i. 

Consolidation continues'in this industry ~ the 
~a,rk:~t}s,incredibly sPUnter.ed " ..' ',. " 

In,.th~ re~nf past, regulators have gener1lJly 
~n·conStn,l~tive when dealing with water utili
tif3S. The r~gUJatorr climate of a state has, a ~or 
impact on h,ow a"utility performs. 
Ev~tho'ugh the Water Utility Industry's ra,ilk-, 

ing,~lIloved ~er ~ve~ ~e past t~ months, 
it 'stil1:js i#tlie th,ird quartile. " 

Fish or Fowl? , 
'Tradlt~onally; investors have flocked to waterutilitias 

for the c.~ent incQ:me, divide:q.d growth pqten1;ial, .1riw 
,aeta-co~~cien~s"a;nd. well-defuted hUSin4:lSB pr!)speCts~ 

Theseequitie$ ~end¢d to trail the.. market' averages 
'durfugr8J;lies'and ouiPerformin downturns. About tb,re,e' 
ye~;Lagp, '~hjS,cQiTelation began to deteriorate. Tot~l 
)·t)hniiaofthisgr01.~p started to do well,mil bullma.tket. 
It's o,rdY',~~~':over th~ past 12 months or so that the 
previollsrelationship has returned. 

" Tli~\ combined'. market capita.iization of this . entire 
'. colleC~io~l,ofsto~1ts'~tota1s less than half the amount of 
.':ju:sto*~ large electric utility. Thus, these .equities haye 
, ~nefi:ted,froindemand being much greater thap.: supplJT; 
Ip;~~ed, ,only two members'in this sector qualifY as1ifrge 
Qa.p;~tocks.l{ence,~nstltutional investors lookirig to h~ve 
,sO,ne,exposure.to the industry, don't have manyoptions., 
As" a result) a prei:niuin has to be paid to own' these 
shares;' '_ . , 

I.n; the past, ,yields iIi'this segment have 'been much 
hi:@~r-:thantha~ or the typical equity. Currently, riiaity 
ru.rv~ j1alds that are less than the average for stock,S in 
1#~,~4~ue Lin.e universe. This raises the question: "Are 
,wa~r,jlti,lity stocks' still a yield play?" 

sh~TermIiiterest Rates Keep Rising, 

'The,'Fe.deralReserve has made no secret 'of its ihtEm~ 
tions' ~9 keep 'l,riking the federal funds rate a.ta.gra~ual 
,p~ce ,to/0ugh 2019 should the economy c01itjriue to be, 
stfOIlg~,' TJie yield on a one-year Treasury but iS119W' 
about~~,6%~ up from close to zero from sev~raLYears ago" ' 
and -131, Qasis points higher ~n the past 12montfis. 
IIives~ots' bUying a one-year bill are getting 50· basis 
more t:qElIifrom the yield of the average stock included in 
the Value Litle Investment Survey. Treasury bills . come 
wit4*bout as little risk as possible. Thus,shouldra;tes 
continu.e trending upward, account!:) seeking income 
(with ~·litt1e uncertainty as possible), may wen switch 
from these stocks to the fixed-income market. 

America'sAntiquated Water Infrastructure 

According to a well-known national association of civil 
engineers, a good portion of our pipes and valves are in 
desperate need of replacement. In addition, many waste-

INJ)u&tRt.pNEss: 71(of97) 

wa.ter facilitie.s iIi~t b~ upgraded' t'o ,: he in compliance 
with federal regulations. How. did . thiS situation come 
ab.o~t? For years; both utilities and'state regulators' 
didn't 'want,::4>anil0Y w~tef c()risum~rs (Le., voters) by 
charginghig.ll~t,fjit~B.f\P. p~iesaf~ n.Qw In· agreement, 
howeve~: tIiat: ()p.:ii 'coig.'pttrn;tivebaSjs, the, price of water 
serVlceshasn.Qt1t~pp~~~ . With· in.~ea~~ for electricity 
ancl other'titi1io/,;bill~"·~OVet' thepast"'aecade orao,. water 
cO~p8nies:~ye J~~n . ~ndi,ngheavpytO .repI&ce 'old: , 

!iilBt:;;~~: 
,did1i~t. (o¥. 'QPll.St@~ive,reta;~onsbips .. ~ regulated 

.~ .. " 

eva1~ti,Iig,t4.i$gro~~; Ingerier~,almoBt all have poor 

,;t1:~~~M~~~t~~r:=iiIf;:=~, i.ntete,~t, 
, , " ' .';' James A Flood 

",::,,'t: ', .. '" 

',. ';:.:.,;;." .~1'.,,:~~.:::: . ~ 

300L-__ ~~~~~~ __ ~~ __ ~~-L __ ~ 
2012 2013 2014· 2015 2016 2017 2018 

Index: June, 196-' =,100 

e 2018,. Value Une.'lne,Air rtghls 'mSelWd Faclual malenal is obIained from sources believed to be re~able and is provided, wi1hoUt wammtles,'of ,any klnC!: 
l:H,E PU~lISHEA IS;NOT,AESPONSfBLEFOA ANY ERRORS OR OMISSJONS HEREIN, This publcaUOll is,slricfly for subscli!ler's own, non'cOrmHlrcJaf; internal use, No pad 
of ~ may ~e reproduced, 'resold. slored or trarismilted In any printed. aleclrunic or ollter !ann. or used lor genera~ng or marketing any printed or.eiloCtiorife publica!lon. 58fVite or product. 

To subscribE' call1·800-VALUELINE 
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.~;Ui1capttalIzed: Ailnualrenlals $2.3 mill. 
~lonAssetS-12I1H173;6 mill;' . 

'Pfd Stock None 
Oblig. $207] milL 

.4 
20.0 

146.5 
166.9 

. 43.7 
90.3 
43.9 

177.9 

.2 
26.1 

129.2 
155.5 
51.0 
59;3 
46.4 

156.'7 

as' a holding wirter & wast.ewater s!lrvices to U.S. military tlJroughllB 
. State Water Co;, ASUS sub. Sold Chaparral City Wtr,of Al,. (6111).~oyS 7SB~ 

it:$uIiP.Ue~water 1Ij':2,Ei8,9,49 custciineisin cities In .10 counties. BlackRock, Inc. owns 11.70/1, of out. shares; Vangus.i'd;'9.5%;;·c:iIf. & 
ffili'vlCe~:~llias.;iilcltkie·, : Ihemetropolltanareas' of' Los Angeles an.d dlr. 1.5%. {4/18 Proxy}. Chaimian; Llciyd:R~,·P~'· & . 'q~O: 
uflllflg~,.o\JIlIUm!I'5 •. ~lqJl!"Ct;lrnpBJily.also provic1es electricity to 24,274 Robert Sprowls. ·Inc: CA .Addr.:630.Ea~ F=oetliil a!vd., .$an .Dlmas, 

" . San Bernardino Cnty. Proyldes CA 91773. Tel: 909·394"360q, Intemst:" 

raised its divi- $335 million in 
Past Est'd'15-'17 :Wl:!;ter . utility the. three-year cyCle. 
5Yrs; tD'2F23 . ·:by. $0..0.2 to revenues, the water gross . 

1.5% 4:0% on&-thfrd more crease by $6.0. million as', . 
~:g~ ~g~ .t-hQ ..... ·-. ... l:i~~ .~q>~~ted. To reflect this, our 20.18. Additional rate hikes of' million 

10.5% 8;0% cllJ~~tb~2fW=~~3~lJ~e: next year and and $12 millioh f\re posj;1ible m202o-:'flIld 
4.5°/. 4.0% t1 been increased. 20.21, if certain gQals are :rf;}a,~h~d!, ... 

n;;-rQiiAmEJUflEVENuEijfliiWt}rRriiI a Settlement will' be The ilomegulated bU:liJ.ip~IiJ.·:·~pIay a 
1-7:~+'~:--'~-:-'-~~=-=-~"--'+---=:=:=...j' rellleJlI:el!J.:i~:;~ iinpOrtaDt pending rate more prominent role·: j{9m.if fo~~~ 

its. Golden state Water The company has beconi~·a· ril1ljor~plElyer 
utility must'petition for in the privatiz~tion of the ~ater ,ElYste:mB 

·T.a'f.']n·!;;I"··I~Vf'!rv. three years. Th~pro- on U.S. military bases. The ~ps. 8,uhsidi~ 
as rates 'from 20.16 to ary rea.ches lo~g-term contri;i~ (50.yea.!s) 

~~-r';:';';':illiNits'PiEi!fHAi~~I~~ '. , earlier this year. . With the military that are ·D.9t su,bjectto 
I· The . outcoItle' . for was . below' 'what caps on profitability.-As it.ah"el\!iY seJ".T.ices 
1-7.::7.:-+-""7.:---:-:---'-'~:""":"~:'-'+~~ Aniei#an $iates .expected and led to a multiple bases, welookfQr., ~:Ii1inipertO 

del'!lfu~::Jn f4-si:-hEill,' p'f~fiU3. By the end of increase as more installation:s'.:water:· SerV':" 
t¥s year, Califopiia regulators were sup- ices are auctioned to the. ·higb.b.ldder;· ... '.' 
p6s.edtQ make a firialdeci.aion on rates for. These shares are not attractiv.e at this 
Aillerican States through the 20.19-20.21 juncture.' For. starters, . the eq¢ty' i~ 

'n;.:--rQuARTEiii:YDiViiiiiNo!mIDe~I~N pe!tpd. In la~'summer, however, the utili~ ranked to underperform the market aver
I ty 'and the . Qtnce of Ratepayers' Advocates ages in the year ahead .. ¥oreaver, like 
F=-..p:!=~=~~=-~~4--'-..:..z::....j (ORA)' agreed to' the terms on· a new deal.. most of the industry, AWR: ~ers below

(At Primary earnings. Exclu!;les nonrecurring 
g8ns/(losses): '04, 7¢; 'OS, 13¢; '06, 3t; '08, 
(14¢); '10, (23¢); '11, 10¢. Next earnings report 
due e~rly November. 

Typiria11y; 'regulators will go along with the average total return prospecb1 oyer the 
ORAl which; makes the outcome almost next three- to five-year period. Additional
ce~.: ~ also removes much of the ly, the yield on the stock is now below that 
regulatory risk faced by the utility. Ac- of the Value Line median. . 
cordihg:to· the pact, th~ utility will invest James A. Flood October 12,201.8 

C 2018 Value Una, Inc. All riQhts reserved. Factualmalerial Is .obtained from sources beHaved to be reliable alii 'is Plllvidad without wananties of any !<indo 
lH~ PUBUSHER.lS NOT RESPCl"NSIBLE FORANY ERRORS OR 0MlSSIONS HEREIN. ThIs publlcaUon Is striC1\y lor sooscriber's own, non·commercial. Internal use. No palt 
01 ~. may be reprO(juced, resold; stollld or transmitted inanv printed, alec.lronic or other lonn, or used lor generating or mrukating 8!I'f printed or electronic PIlblicalion, sSlVics or product 
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, 71;.0 ,82.0 95.0 IsUSiNEi~AA~m;;eric~anMiww, aj;jteerr.;:Worl;s7Cc;mj;iriV;.Tn;0~;.1a~~}nf~~~~~~~aikE;t;~;;;ur~ji:2~Pt:~~ii1 
269:0 272.0 324.0 inVesfor"owned water anii wastewater 
,440.0' 366.0 414.0 se'rVlces to over 15'mill1<iripeOPte in'46"slalteSand Oanada. 
784.0 720.0 833.0 lated presence in Hi states,)' Nolnr!l~liJlaI:ecf, blJf;inel~' 
154.0 195.0 139:0 municipalilies and mJlitliry basaswltl'l:ti1e ma;nteilam:e:allid:'~~aep 1423.0 1227..0 2013:0 ' 
815~O ' 903:0799:0 I-"-as~' _w~e".;..:'..:.~..;eg:.;;IJ_Ia_ted ____ ~..,.' ~-,---"':""'~~---..,-';"-''-'-'-F-,-,:".-:-,o--------,"-,-:,-.....::c.~-e--:---'''''''''''-'---'''''----''';'':'~ 

~~=~~~;23~9~2'~0~23~2~5.~0~2~95~lM·0 American Water' WorkS:;has ,made.: 
, Pat Past ESt'd!15-'17 deeent-sized:acq...usiti-on m the: non,:, , , '~xPand~d by makiiig' 
1~ ~~A, 5;~% to 'l.~~ regUlated area. T1:l9' coritpan.y·~~nt-$3Q3- pIe', , ~cqUiBitions' every, year. The ~~ 
50.!i% 8.0% 7.0% million to pur¢hase PivotaI'HomeSolu.. dust.r.y ,consists of -thousands of SIQ,ail 

7.5% 10.0% tions', a.leading providerof'ho1!l1e wa:rr,~ty· muDicipany-runsyst~ms. ai()uD.d the ooun:;. 
8.5% 10.0% products for gas,electri.c; and other serttice .. try. : Often th,ese water diStri~s do' lla1; . , 

rc~'t]ij~Bi!~VijlUES4ii·Oiii%iilfll')-·°F.%ill1lines near homes" and,,,hea;tingand eooijIig have:'thEl:financi,al wherewithal wupgrade, 
I systems. llalf oftha fundS ,eamEtg;om;issu,: t1ieir"'outdated infrasi;rticture.'.Not o}tl.y 
~~4.!~~~~~~~~~~~~ ing2;3 million new shares and:.the remflin~ deesAlrierican Water have the finances;to . 

ing portion was financed with d-elJt.Tni this do this; but Que to economies of sciUe, it is 
same' sector, Am.~rican Water haa' &:80' al'Soable to integrate the tuck.-in acquisi
agreed to sell most of its C0:lltr~t . Opera- tio'll and Iovrer expellses: and raise margin.s 
tiQns Group te VeoHa ·Environnemep,t S.A, significantlY;' . We expect this strategy' to 

~~T~Ei_~et!~iEA-=j-~~ Earnings prospects are s()1id'Cor this, remsin th,e driving force behind the com-
I year and, next.' All settlements regarding, panys groWth. , ' , ' . 
~=+~7+-,----,;;;:r.--=~:....::..:.=:::q---77:-1 the Freedom, Industries ' chemic~- spill in 'Vlult about the stock? Our ranking sys,' 

West VIrginia have finally been complete& tem pegs these shares to outperform the 
A payment, from' an insurer in the second ~arket avera.ges in the year' ahead,. Inves
quarter bumped the utili~s share' ne,t -by tors, sho~4~e aw, are" h0:-vever, t, h, at .lll;an, .Y 
$0.08 on an aftertax baSIS. With the help water utilities are trading near histone. 

~~T-:QUM1ifRiYDiMoi~SiijIDe;:-!~~ of additional revenues from a Missouri premiums. fudeed, although the complUiY 
I rate case, we expect share earnings to has' strong dividend growth prospects, the ' 

reach $3.30 in 2018. In. 2019, with contin,. equity has a yield that is basically in line 
ued cost controls (more below), and addi- with the Value Line median. Moreover, 
tiona! rate relief, the bottom line may' well· f\,WK:s total return prospects over the pull 
increase 6%, to $3.50 a share. to 2021-2023 are subpar, even on a risk
American Water continues to follow adjusted basis. 
the same successful playbook.. As the James A Flood October 12,2018 

nonrecur. ings report due mid-November. Quarterly earn-
1. $0.07, Disc. ings do not sum in '16 due to rounding. , 

. '12, ($0.10); (8) Dividends paid in March, June, September. 
'13,($O.01}." , , 2014, Next eam- and December. Ii Div. reInvestment available. 
@' ~18 Value -Llrie,'in~. ' 'rights reserved. Factual material is obtained lrom sources believed 10 be reliable and is provided Without wanantles of any kind. 
~Pl!IBljSHER,IS NOT RESPONSIBLE FO~ ANy ERRO~S OR OMISSIONS HEREIN. This publication ~s slrictly for ~ub6Criber's own. non,cor:nmerdal. intemal.use, No part 
of tt may be: reproduced. resold, slilmd or ital15mtiled In any pmlad. eleclronic or adler form, or used lor generating or marke~ng any pnnlad or alecirollic publlCaHon. 5eIVIce or product 
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-~ ~_ .. :., ~ "" •• , discount). 

28.2 . 31.1 35.8 39.6 
22.4 24.4 28.0 29.4 

16%;.lndustrjiil, wastewaler&other, 
1.% otthe common·slock; Val'!gurad Group, 10.0%:·Blackrock,'fne, 
8.8·~; SlaleStreet~aPltaf;,5,9%(3/tfl, pl!JXYf Pr6§ideril,'~ Clii'et 

. Ex8:i:uHlie Officer: Chrislopher·Frankfi~ .. lncorporatEid:P9misyl\ia~ 
nili, Mdress: 762 West L;iAcaster A~nue, Bryn MaWr; Penn,sylva· 
nia 19010. ' 610·5?5··1400:lnleme,t ·~.aquaamericacoin. 

'era' w.ater 'bills. 
C$pital eXpenditures sh()~d. ~~ay . at 
elevated lev.els~ M~ement plans," on 
spending $500~lion on ~i>grading 'its i'p.
fi:astructure this year. Over the pull tc;> 
20.20., close to $1.5 billion in outlaYs is ex-: 
p~cted to be made, . . , 
Aqua has the financial standing to ex
ecute its gameplaii. The'coDip!UiY is 
only . on~ of tWo water utilitie~ that' we . fol.;. 
low that merits aI;I. 'N FinBJjcjal $trength 
rating. Long;.ter.rii debt mEikes up about 
52% of its total capitalizati(ln. This pro.,
vides Aqua With the flexibiJi.tY to continue 
to pour money in,tomo'dernizlng its 
pipelines and wastewater' s.yBtems i;ls well 
as continue to buy small water utilities. 
These neutrally ranked s~s may 
have great~r long-term appeJi( than 
other water utility sto¢ks~ Every regu-: 
lated utility under. review has subpar total 
return potential through, 2021~2023. So, 
even though '¥l'R's prospects may be 
lower than the Value Line median, WTR 
may well be the equity to own for those in
vestors that would like to' be involved in 
this sector of the market. 
James A. Flood October 12, 2018 

(C) In millions, adjusted for stock spills. 

::="_:::':'.'!lI'::,~.:.. ... ~~,C"':' •• :F_"a:i:t[fal malarial' 'Is 05lalillid from sources, believed to be reliiible and is provided without warranties 01 any kmd. 
ERRORS OR.OMISSIONS HEfiEIN, This publication is striclly lor subscriber's own. non-commerciaJ, internel use, No part 

.in an¥, printed, electroniC.QI oiherlorm. o(us~d'lor generating or marketing any printed or'electronic p1JblicBlion. sen'ice or plOducl. 
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PeMfon Aa8ets·12117 $460;9 min. 
. .' ObI'g.$671.3 mill. 
PhiS_None 

CcJ~on Stock 48,P70,000 shs. 

% TOT. RETURN 9118 

. Corp; West 
nOliieglJlstlld water SerVICe: 10 484,900' cilS10meni .Irr . tOO' com- breakdown, . .~siden«al,72%; 
munitieSinthe state ofqaJifomia. AccOUI]I~tllr bV6I'.94% at total \pilb"tM~utI1or1tles;4O/o; other 1"'/0. Off... dir. own 1% of.common 
cuirtomers. Also operates In Washlngtpn, NeW Mexico; !U16 Hawilll.(· stock (4/18 proxy). Has 1,163 employeeS. Pres. and CEO: Mart.in 
Main Service· areaS: sari FraiiClsco.BaY"aA!a; S~niriiento Valley, . :.A. Krojlelilicki Inc:: DE. Addr:: .1720 North Rrst St., siiri Jose, GA 
S.allna~. Valley, ~an JOBguln'vallay .': 'p~~. 9f' .Ac~ .95112~. T~I.: 408-367·82<1"0. Intef1)et: www.calwatergroup.com 

Water . in~re!rt co~.~. Consequently, we are lower-
its . purc~ .ing :our 2018~d 2019 share-net esti..m.Rtes 

Eiffort tc:. aeq~e bY·$O.l~ and $0.05, to $1.30 a share and 
C~ornia Water has " its eye' oli $'l,.6(! a share; respectively. 

local competitor SJW ever' sillce a deal be~ Its. ~~ently filed· rate :case ought to 
tweenSJW andCoqilectieu,t Water .. was driv~.reveD.ue growth and increased 

rc;;TJii~ij:ijEmiiii(iiiiHl)~GFtdi1 imnoUn!!ed. In a. second, ~tteinpt, . m,an.age-·c .... p.t81 investm.ent oyer the pull to 
I mellt Jifted its aJl-e8.fJhbid·f~r·SJW·t9$70·· ~()21~2023., The company's latest proposal 
~~4.::::;;:~;;;~~~~~::;!'+-~!...4 a· . share. However,. ,SJW's' board of ciii-'oo.tors map!;! o~tanri.ual revenue increases (whicll 

prpmptly rfi)jectedthe offer,l!eit~J:ating its ~t Will·pass along to customers via periodic 
desire.l!o coiilhine \!ith CTWS,Subseque- ra.t;e: ~e13) to start:in 2020 and rim 
ntIy, . California . : Water· l;lJl.noun~e(1 it ,has .tl.irough 2022. These higher rates are used 
withdrawn its r~vised;p:roposel and· Will ta.. Bl1pport' gener~ business development, 

r;:tT~EARiiiGSPE"Wii~~-r~1 shift focus to ()tb,er at.rategiC': opportunities. as·, w~p. as· infrastructure . and plant up
At this· time', w~, thi.n,k, efforts' will. be ,grades\' Specifieally,management intends 

~~+~:-,--:-.~-=c:;.::.:-==~-===-I geared' toward operational· e~cements, ,to spend uP\llTarwF qf $800 million. on main 
as we' d? not see ~Y. a~a~veacqWSition replacements and watElr quality iinprove
targets :m the current plpe~e; me~t~ through early llext decade. Lastly, 
Second-qu8rter . fiiilin~ results were customer rate changes are not expected to 
a mixed bag. Revenues of$l:73 million take effect until ~020. 

~~-room8iLmm~~Di~t-~~ came in on par with our e:q>ec~tipn· .. On This issue is pegged to underperform 
I the other hand,' eatnings,of .~O.27·a share ~e broader market over the coming 

contracted sharply compared to .. the six.to·12 m,onths;(Tbiteliness: 4). And at 
previous-ye~figure, miB$g' our. $0.42 current . levels, OWT shares offer limited 
mark .. Several factors played a role iIi the upside three to' five years hence. What's 
shortfall, including varioUs: business deveI- morej the dividend yield is below the 
opment costs, aJl uptick in salaries and Value Line median. 
maintenance expenses, as well as higher Nicholas P Patrikis October 12, 2018 

May, Aug., and Nov .• OIv'd relnveSlment 
avallable. 
(C) Incl. intangible assels. In '17 : $24.8 mill., 

(B)'Dlvldends historicaffy paId In late Feb., $0.521sh. 
C "2018 Value Una, Inr:~ 'Ali rights reServed. Factual material Is obtained from sources t!elieved to be reliable and is. provided wfthout warranties of any kind. 
THE P\J!lllSHER.ISNOT RESPONSIBLE FOR ANY ERRORS OR OMISSIONS HERBN. This publlcatfon ia strictfyfor sUliscriber's own, oono(Qmmeltial, internal use. No part 
cif·~.may·be IIIproduced, l1ISold, 9Imed or transmUted· in any pmled, eleclronic or oIher !arm, or used for genlirat!1g or IIIBIkating any Printed or eiaclronic publication, service or product 
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beaiea, Uncapltallzed:,Annuai:~ntaIB $:3 mill. 
Pall:8tori Aa ..... 121n $73.1 mHI, 

Obllg, $88.6·mlli. 

1..6 Janyary, .gQ.12: Biddeford and Saco \"later, ,2012: 
13.0 Heritage Village, February, 2017, Inc.: ,Conn .. Has 294 employH,s. 

g~~;nt Assets .J;:! Chairmaf.l/Pre,sldenflChief EXeCu·tive Officer: Eric W.Thomburg.·Of" 
. licers and· directors' own 1.2% of the. common stock; BlackRock, 

~~r6u~able 1 U Inc., 7.0"i~. (4i18 prOxy). Address: 93 .West Main Street, Clinton', CT 
OthEir 3701 06413:T~lephone: 'lili9-86SB: . 

J-CU_TT_B.:...!U_L_la_b_. _.,--_5_5._1 __ 4,-1_.5_~~ .• CODll~~t •. , .~ijf.er· .' . ~ LikeWise, . the top. line is pois~d to 
ANNUAL RATES Paat Group haS·bee~ ~ellcl~ Tl(t~ _.original .nificantly expand~ The acqUisitioi;l: is, s~t 
~::~te~erSh) 5Vrs. agr~ment (w4~r.ebyC~S .sh~~p.olderB . create • 'one of the largest water and 
"Cash Flow" J:go,;. would have.received 1~l:~7j).sharef:!.of,$JW wastewater uti;1:ities: in the country, with 
Earnings 10.5% stock for each ~hare of .CTWS held) has . an operating footprint across Caliform,a; 
Dividends 3.5% s~d. t9 lUl.all~.tr~~~tiOll; in"yhlch COnnecticut,Maine;; and Texas. Aggressive 

I-BcOO~k·lva--lu1eiUAimiiiYiAEViOOiiES6:ji.5fn%iiii.lI--;;~. CTWS !ilia.r.e1l9~~ers.will .. r,~c~jv~ $79. per capitaLinvestinents are also likely to per
I SPlll'e. T.he upda,teci va:1~tio.npll1lc.es a, 33% sist, as bot.!J. companies are Currently al-' 

preIQi4m OIL CTWSs~e8.oyer tl1estock's locating a moderate am.6untoffrinds to in
closing pric=e ppor·tQ the wigimti .. transac-;- fr~~ucture .i.rivestments· and water..BWD. 
tion, an,d w9uld r~present·@ a1J;-tim,e. high, lipgn'l.des. Meanwhile, clllTent custom~rs 
pric~· '(or" Co~ecticut stQCk.'lbwit, th~ re,"'. are I,lot expected to be hit with a rate in., 
med . 4~al has ():nce again ~J;i. tlIiani- .~ease in the near terni. Too, Cori.I;tecticut 

t-;~I---'iliiNiNtfsFiERiHiAiiA=I'~;1' mously BI!}:'ro:ved ;br, both. QO.I.~·n)s ?f.~rec~ ·e~pl!l~e.es ha vebeen . ass~ed. ~t no 
I tors,. despIte, continlled effort!!? by J~s West acQtl1s1tion-.related termmatlOns would.be 

Coast utility competitor, Califorma Water implemented. 
~ervi~e: Group (which re<;filn~ly upped its The stock- is trading fractionally be~ 
bid .f~r SJW to $70 per sh.are, oQ.1y to be low the proposed deal price. Thus, at 
promptly rej~cted) ... Moreover, Conilecticut th~ recent quotation, we see limited upside 
Water announced 8,.' special mid-November to holding onto one's shares until the deal 

~~I~iARirERi:YOMoiENDSiii~I~~ meeting of sluireholders to vote on the closes. Those with a desire·to remain in;. 
I ~ended agre'ement. In our view; it is vested in Connecticut Water may want ~o 
)-=='--+,,=<':""=='-==:"""":==+-:"';=-1 probable that the deal's projected closing consider rolling their p08i~<in into SJW 

2014 
2015 
2016 
2017 
2Ot8 

(A) DIluted earnings. Next 
late November. 
(8) Dividends' historically paid In mill-March, 
June, September, and December .• Div'd reln-

date will bepuahed back mto early 2019. stock. Too, with both companies already 
Fro~ ou.- v'antagewint, the benefits r.ejecting several offers from' competitors, 
of th~· deal have not changed. Indeed, we think that specific risk is almost entire
the marriage is expected to be immediate- ly off the table. 
ly accretive to SJW's bottom' line. Nicholas P. Patrikis October 12, 2018 

~H~O~~B~~~~~~'Ng~'R~~~~:€~~;A~~c;~~~e~ gM:~~~ =EI~u~: p~I:~n \~ 5~;CU~~~~~U':~b!~·sP::~~~n~:~~,ci:r.~~t~~lo~S:.n~ ~~ 
of It may lie reprodlJ:ed. resold, slorlld or tranBmltlud In' any printed, .etectrontc or O1her fOJlll. or used for gellllrating or marketing any prinlei! or electronic pubficBlion, 691Vice or product. 

i 
i 
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Dq8in 5 Yrs,$O.3 mill . 
. ,', . ; LT~Non.~ 

...... , Uritap,-IIzeCt:Anhiial rentals $.6 mill; 
.......... !j... . - "." 

";:.:::.... " .. : ... " " 

Pfd StoCk NMF '(G3;4~ ~haras oilt.) 
Oiv'd NMF 

~~~-+----r----r--~r---~---+----+----r~~r---~---+----~~~j6 
~~~b---~--~~W%~~~6tl~~~~~~~~~--~--~12 
~~~~~~~--~~-4~~~~~~~~--~~~----1----+----~--~10 
--~~~~~~~~--~~--~---+~--+----r--~----~---+----~--~B 

% TOT. RETURN 9118 

39,3 47.2 s~awater clessllnatlqn pIan(s and 
16.5 15.0 areas whe~ natuiallY. occurring of pot.able wafer, are 
6g:~ ; 6::~ scarce or·nonexistenUts.desalinBlII1O proceS8.1i1Vo1\(es.rev~Il6OS-
4.9' 5.7 mosis tech, It provides wate.r in the Cayman Islands,. ,Belize;, the 
.5.7 British Virgin Islands, .. and Ball; 121;31/t7,:lt.cip!!ra~ 

'1.3 --.tgp!'()- is doing deCently. Results 
~~~~~~:-_6 .... 7r· ~17:~6~~P1 .l\Ieucan, '. cq~tin~~ togo Segfi,leJ;l.t have been slightly I: Past sm~thly. 'rhe~ company, whi;cllQ~;ra~s we~er to higher energy costs, how-

5Y~% de~aUnationp1ants,established a l!iubsidi~ ever. Consolidated and the authorities in 
.5% arY (NSC) to perfoon all of the develop~ ~ese'co1lntries haven't always seen eye to 

-4.5% m~p.tal. work for a plant in. p,orthem&ja eye, which has led to. protracted legal is-
California, Mexico. A growing popUlaticm. sues. In any case, regulatory risk remains 

~;-TQU;[liiiYRijENuiiiiiiiiii~IiFuiH has .left the area with ~g,r.eat ~eed ·f.or ~e.main problem here. 
I potable water .. More regulatory ba:iriers . TIle' Ba1i' project has not panned out. 
~:==--+=,::;::.::~~~-=:!~:;...=:=:..:~...;!!~ were just cleared,; and Suez In.t~mati()nal,': When. the, . company. built a desalinatioll 

an equity partner that will. buibl. the 100- plaht "an spec" on the island, it seemed 
million::,gallons-a-day facility, is ~ost· like it safe· bet, as Bali has many high-end 
ready to start constructi0*..· " . " resorts,· a rising population, and a, strong 

. Business at. themanufacturin~. seg- need,. for potable. water. Due partially to 
..-,=~+~::,:,:::==-=~~--,:.:=--f--''''=':::.:j meet is better ~ itaPl»eai-so Mo~t1y problems w,ith the government, Consoli

through its Aerex subsidiaiY,'CqDS()lidateddateq has had to take multiple writeoffs to 
~~~~~~~3~~~~~~ builds and supplies prodllc.ts" required for r:eflect the lower vaIue of the project. 

water systems. Management claims that Th.,seshltt'es are not for' the typical 
sales from this operation to its Wmdsoi water utility investor. Outside of the 
and Abel Castillo p'lants are considered in- Caribbean, Consolidated isn't guaranteed 
tercompany sales and are not included in a return on assets, as is the case with reg

~~IQUjumjjfiiiV1DBiDSiPAiD~I~~ its consolidated results. . . ulated utilities in the- U.S. Also j American 
I The situation at the maji:i.' C!lribbean regulators are generally more con6truct~ve 
F=,=::--r~!!.!-~=::~==~~::!U.~:.::::.!~ water systems remai,ns-the same. Con~ than: the company's foreign counterparts. 

solidated operates plants that provide On, the positive 'side, the equity offers 
water to' the Caymans, the Bahama/!i, and greater total return potential, but a lot 
the British Virgin Islands. Eliminate a less certainty. 
charge for Bali (more below), and the James A. Flood Ocvober 12, 2018 

ClIsI;ontinuEld operations: '17,. $0.06 a 
share. Next earnings, report due mid- (C) In millions adjusted for stock spIlt. 
November. (8) Dividends historically paid in (D) Includes Intangibles. P,.s of 12131117, $12.1 
e::2018' Value. Line,' Inc. Ail. rights reserved. Factual material is obtained from sources believed to be and 15 provided without wanantles of any kind. 
·THEPUBl(SHER.IS NOr RESP6~IBLE FOR ANY ERRORS,OR OMISSIONS HEREIN. This publication is strfctly for subscriber's own, non·commercial, intemal use, No part 
of. ~ may be reproduced, resold, Blared or tiansmilled in any priltud, eleclronic or other fann, or used for genantling or. mlllfceling any prihted or electronic pubflCUlion, service or producl. 
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\ SAFETY 

Pension Asaets-12117$69.2.nilll . 
,. -' Obng;'$8Mmili. 

Pfd Stock $2.4 mill. Pfd Dlv'd::~: 1 mill. 

Common Stock 16,392,350 stis .. 
85·of.7/31/18 ' 

. epnti.ued· t<;.: ef,ige- hi.gher 'over the 
m.ot,t~m· fact, shares of thE! 

N(¢tjlleAiiS't' water 'provider etched another 
all-time··bigll ($49 per EIhare) in 'recent 
trading.saaBioJ;1S,' ·tl'lough·the. price has 

tc;;-TQUAiiT~riiNiUESijniiii.)~~i1 retreateci modestly' si.nce· then, Still"; over 
I th~ Past' three rilf)~ths, the. $tock is' up ap-
t-":-:~+-~:--~",=-~~:........;;.~,;..;.t~~ pro:x:im.a1;elylO% iIi. value:·.To no surprise, . 

the myestment community is rewarding 
the compl;lJ,iy; for' a stellar ·Becond:.quarte~ 
financiiil showing. ' 
Net il:icoJQ.e ~ sharply, year over 

~~I~wiNrNGSFiERI!fAjiiE'A~I~~ year,· bi the J-.m,e·, period.. Middlesex 
I reported earningei Qf$0;52 a share, well 
r=::7::'--+---=-=---=-:--~:-"-'-"';";'~+-~:-l above .last year1s $0;33' tally. Reasons for 

the adVance. inClude sl~er operating 
and mainijmanoocosts (better margins) 
and ~'decreasing income tax burden 
thanks . to federal·: tax cuts. and increased 

rc~IQUAiiT~fDiiiiDENoSPAii~~~:ill1 qualified ;deduetiops, Calmer weather also 
I played'. a role. Meanwhile, the company 
I-'---r:==~==-...:.:=:......:==t~~ generated revenues of $34.9 million, about 

. 19 

.1925 

.19875 
,21125 
.22375 

6% higher than the previous-year figure . 
Middlesex continues' to benefit .from an in
creasmgtieiaware customer baSe, as well 
as greater water usage froni industrial and 
commercW,cust'oin,ers in New Jersey. 

?017; the Middlesex Sysiemapcou!'l8dfor 58% 01 operating r'eve.: 
nues. At 12/31117; the company'.had 3'1'5 employees. IllCIlIpontted: 
NJ. President, CEO, and Gtiiiirman:'Deilnis W, 0011:' btiiCets's. 
directors ~own' 3.5% of the common ~tOck;Blaclifioc~,:,ln~~~i 
Trust Co., .6:4% (4118 prol(y).Add.;·)~QO·RO!1llon Road,i,seIiIJ. NJ 
08830; Tel.~ 732-634-1500. Internet: www'.m!ddl8sexWater.~ol)'1 .. ' 

. now calls 'for . high Q01I1DJLe-.. 
digit ·share-profit. growth . ~ ... y~. 
Due to the recent shoWing, we area~diDg 
B: quarter to' our 2018' bottom-l:iD.~·esf 
timate, to $1.75 a share. Too, our, .. 2019 
earnings· estimate is being raised ·fr.oiil 
$1,65 'a share,. to $1.85 asiuLre. _ 
Substantial bavestmfi!nt· is expected 
over the lOJlg ha1iJ.. As:m.enti.oned iIi our 
previous review, Middlesex's recently m-' 
troduced capital spending program '(Water 
For Tomorrow) has commenced, starting 
with 8" $52 millionproj~ct 'along its NeW 
Jersey territory. The Construction of' the 
Western TransmiSsion. Main will supple:
ment its existing ma:in;. which ser.:vices 
300,000 customers through .Middlesex 
County. Over the pull' to 2021-2023, We
think MS:En{, will shell out. hearly $300 
million in ~tal to revamp its .~ water 
delivery and filtration system!!. m~ate.,. 
ly, this spending ought .togenerate.moder
ate cost savings on the operating fr9Iit. 
There are better optionselsew~~ at 
this juncture. The valuation is a t;it. 'rich, 
and capital appreciation potential three to 
five years out is below average. . 
Nicholas P. Patrikis Oct~ber 1.2, ~018 

65 
40 
85 

© 2018 Value line, Inc. All righls reslBV6d, Factual materlal is oblalned from '!IOuICes believed· to be I8l1ab1e and is provided without wananties oJ any kind, 
THE PUBLISHER IS NOT RESPONSIBLE FOR'ANY ERRORS OR'OMISSIONS HEREIN. This publication 16 strictly for subscriber's own, non-commen;ia~ internal USB. No part 
01 it may be reproduced, msolo.1, stared or Iran.'1lIilllld in any pitnled, electronic cr olh&r 101111,'01 used for gener.llilg or malfceling any printad or electronic publicatlO1l, 58IVice or produl;I. 
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25.3: 
16:4 
57.9 
99:6 
18.7 
14.3 
30.6 
~. 

7.8 
17.3 
41.8 
6!l:9 
23.0 

62:1 
·E!5.~ 

to finaIiz., a 
W~lt~i'. There 

de'~e1op]n~'nts worth 
noting. First;· SJW and Water 
reach~ an, agreement to amend their pre-

~~r)ilii1~:rm6VsijEs.($liiiii.rr-~~ vious merger arrangement to an all-cash 
I acquisition. Under the new stIucture, SJW 
~~t-":'::-:-:-:-:-:::::-:-:-....::..:J~~=-=..:...j-":'=~ Will buy· the New· England utility for $70 

per share in CB..$h, which'represents a 33% 
premium to CTWS' share price prior to the 
rirismal' deal· in. March, and an· all-time 
high price for the stock. Both boards of 

~::r:=~~~ERS~iE:i=i~~ directors support. the revised deal, with.·a 
I special shareholder meeting slated to be' 
1-7.::::=--r~~;,=-;~~~:"",,::,::,:::,::~~~ held, in mid-November. SecoIld, California 

Water Service Group ·has not 'made things 
easy, as the company· attempted to yet 
again derail the marriage. California 
Water . offered a revised proposal to pur-

~;ttilcJjJRiEiiiYiiiVitiEND~~~I~1 chase SJW for $70 per share in cash.. Not 
I surprisingly; SJW Group's board of direc-
P=--J;.!!=~==-=::J!!!i~~~+-:'=:.....j tors rejected the bid, sticking with itsiiri

tia:l evaluation that a deal with Con
necticut Water delivers superior value to 
its shareholders. All told, it appears proba
ble that the amended acquisition of CTWS 

2014 .1875 
2015. .1950 
2016 .2025 
2017 .21'75 
2018 .28 

.1875 .1875 

.1950. .1950 

.2025 .2025 

.2175 .3875 

.28 will ultimately go through. 
(A) Diluted earning!!. nonrec;urrlng November. earnings may not 
losses: '03, $1.97; '04, $;3.78; '05, $1.09; 'OS, due to rounding. (e) In adjusted for stock splits. 
$1S.a6; 'DB, $1.22; 'la, $0:46. GAAPaccounl· (8) Divldends historically paid in early March, (0) Pald special dividend of $0.17 per share on 
In9 as of 2013. Next earnmgs report due late June, September, and December .• Dlv'd rein- 11/17 . , 
~ 2Ot8 Value Line, Inc:. All ,riiIhts IBsanred:Faclllal material Is obtain~d Irom sources believed to be reliable and is provided without WSl18Jltles of any kind. 
1liE PUBUSHI;A . .IS.NQT RESPONSIBLE FOR ANY ERRORS OR OMISSIONS HEREIN. This publication is strictly for' subscriber's 0IIII1, non-commercfa~ Intemel use. No part 
of tmBY be reprodUC8!/, .l8SoId, stored or IrlInsmltled In any printed, e1ectlOllic or other 101111, or used lor generating or malkellng any printed 01 electroniC pubrlC8Hoo; SBIVlce or product 
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rIME~INESS 

SAFETY 
TECHNICAL 

. 3.3%. 3.?%· 2.9~ 2:5% 

CAPITAL STRucTuRE as of &J3ofl8 
Total Debt$92.0·mlll. Dl,le,in5,Yrs$42.5.mill. 
lTDebf$81.0mili. LT I$,"f $5.3 mill.' 

Pension Assets12tf7 $41 A mill. 
Qbllg. $44.~ mill. 

Pfe! 'Stock None 

~ll1on Stcckl2;914,267 shs. 

2.7% 
72% 

4.5 4.3 !-·~BijUSINESiNEiss!Sk:.TTh~e0y(t6~rI<~· ~. ~CC~om~p;aam;nyiil;s .~th;ed. ~~.iiiVii~~ned-'-;niiju;eS;;j 'c;co~mmime~' rerc~I.i1~1 aiiindd·iiiindduUsstiMriiBiali((22E8ri.%;);}jCo;U:th;Br;((a.8o/cY.io)~. litt aials~o~: p~ro;VVlid'd~es;l 
.9 .9 regl!latild water utilitY In the United States.' II h8s operated conHn- sewer billing seniices, Incorporated: PA. Y~k had 102 full'tlmeem-

. ~ ~;~ ueuslY'since 1816. As 01 DecemberSl, 2017, the company's aver· ployeesat12131/17. President/CEO:· Jeffrey R. Hines. Of· 
8.6 age aaily availability was 35.4 millon gallons7and . Its service ·1Iiri'1· 11ber'sldireCtorsoWn 1.1"10 01 the conimon stock (3/1 B pro,XY), Ad, 
3.1 1 ~':6 tory had'anestimated population 01198,000. Has more than 69,000 dreSs: 130E!lst Markel 'Slreet, York, Pennsylvania 17401. Tele· 

4;5 6.0 4.5 customers, Residenllal customers accqunied lor 64% 012017 reve· phone: Cl17)iI4&3601. . 

'r'-'= __ -':-:c:-=--,c:..--,"--8._2---,-~~...,...1_----,,--/ York Water' isperl'orming better 
Past Est'd'15.·'17 eXpected on" the profit. front. 

- 5 J~% III ~:~': Penns}>1:vania."bas~d water utility reported 
6.0% 8.5% eartrings of $0.26 a' share for the JtUiEl P&-' million ,on upgrades such as raw water 
6.5% 9.0% riod, 'a penny ahead of our ca.U; ThEibeat. p~ping stations ~d infrastructure im.,. 
n~ ~:~~ wa.s; largely driven by a lower tax rllte (a prOVeDlen~ ',and replacements. Manage" 

'rc~"TQliiiiTERiYFiEVE~$ilfiiiiiW--TFui;t combinatioil of last. year's taX cUts. and men,t . expects this figure to . nearly double 
I highe'rdeductions frem maiI:ltenance and in the back h8.lf of 2018, to approximately 
r-==~+-::';-::'-"':-:;-:=-----:-::"'7---'-:-:-'-:'-+-~-:-i repairs). Notably, the company ma:Ii~ed $13'. ·millic;m (total annual spenqmg of 

to outperform even as operatingexpenses;.about-$20 million). Looking forWard, in~ 
(increased maintenance costs) are .on~e '.xe.stpl:e~ts~e likely to reJ]lain elevated 
rise, Capital spending (more below) is apt.t4roughne~ decade, as a fair sh.are of its 
to persiSt through th~ remainder of: thiS: ·:infloa.s.tnicture still.heeds up~ating. 

~~T':=EARntsPBU~ijA=1~~" year and next, which ought to' keep Thedi'vidend yield'~about Ilverage at 
producing beneficial deductions. Oyerall, the ctirrent quotation. -Shares of York 

~~+=;~=::;=...:::::J~~~~~~ we are boosting both our 2018 and- ~019 Water have edged' higher in value since 
bottom-linee!Stimates by a nickel, to $1.10 mid-2015, effectively' shaving 50 to 60 
a. shar. e .. 8.. nd .$1.20. a s.har .. e, r.esp.ee<ti.ve.l. y,., . basiS. pO.' ints.·.· o.ff its av~rage annu. al yial.d 
There is a- highprobabiIity tbatYork's ov.er the prujt two yeara. But after it gave 
recent rate case filing Will gothr.ough. b~cka: portion. of these gains over the 

't'""':~-T--;;;;';;;;:;:;;;;~;ru.;~~;m~T-==~ As mentioned in eur previous review, the course of 2018, coupled with a now higher 
company is asking for a $6 D;lillion hike in aIlllual payout, ihcome-seeking accounts 

.r:==-+-7-::::-:-~:'7:-:--'':'':-::::-:-~~+~~ annual: revenue to help recover infrastruc- may eventually have something to get ex
ture improvements and' upgrade costs. cited about again.:· 
Too; the Pennsylvania Public Utilities That sai~ we continue to recommend 
Commission will also take into· account the investors take a pass on this untimely 
company's growing customer base when equity. 
evaluating the case. . Nicholas P. Patrikis October 12, 2018 

earnings. Nexteamlngs .report due (C) In millions, adjusll;ld lor split. 
November . 

. (8) Dividends historically paid in fale Febf'Uary, . 

. June, September, and December, . 
@. 20!s": Vali,ie Una,. Inc .. All rights· ;eserved. 'Faclual malerial is obtained lrom SOIJrc95 balieved 10 be rEi~able and is provided wilhout warranties of an~ kind. 

~~:Bb~~p::~~?~~~~~~~~I=~~~7n:~~ ~:~~~d~~m~~~~I~~fh~E:~~~rT~!;ft~Ii~~~lii~:I~~8~lr~:~b:J~ero~ ~~:~~=~~ii~~:::8~r'p~~~~ 

~ '.' I;'.'" 
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Township of East Norriton 
Utility Valuation Experts' (UVE) Valuation of 
East Norriton Wastewater Collection System 

Montgomery County, Pennsylvania 

Appraisal Work Papers 
As of October 29, 2018 

Cost of Capital I Required Return 
Weighted Cost of Capital 

AUS Consultants 
Suite 201 

8555 West Forest Home Avenue 
Greenfield, Wisconsin 53228 

Office Telephone: 414-529-5755 
J . Weinert' s Cell: 414-698-8371 

J. Weinert's E·Mail: weinertj@auswestnet 
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S,\water indust",\East Norriton Townstlip\E~SI Norriton\Update Study 4-1-2019\Update 6-18·20 19\[a5t Norr llon Sani~ary Was~ewaler System Va luation as of 10-29-

2018 Created 6-17-2019 

Water and Wastewater Cost of Capital 

Th ird Quarter 2018 (10-1-2018) 

As a Investo,-Owned UtilitV 

We igtl\ed Cost 01 Capital (OiS«lunt Ra(e) 

1'1 

Oebt 

Equ ity 

Total Capital r 

Growth (g) 
Rate without G.owth: [(l+,)/(hg)]-1 

Weighted Cost of capita l (capitlizatlon Rate) 

1'1 

Debt 

Equ ity 

Total capital r 

Growth (g) 

Rate without Growth: ({1+rl/(l+gll-1 

)I) 

Portion of 

Capital 

lOO.1m 

121 

Portion of 

Capila l 

~US '_' 

""' 
"" 

100.0% 

Type of Data 

Market 

Market 

(M 

Type of Oata 

If Ma rkel 

j 
Markel 

Weighted Cost of Capital (Rate of Return on Rate Base) 

(1) (2) (2a) 

Oebt 

Equity 

Total capit al r 

Growth (8) 

Ra te without Growt h: [ll+.)/(I+gll-l 

Portion of 

Capital Type of Data 

~US'_' J 
45% j Embedded 

55" Embedded 

lOO.mt. 

131 

Capital Cost T~pe of Oata 
.. us , ..... 

J Market 4.4S" 

9.95" ·~arke! 

131 (3a) 

capital Cost JOf Oata .. ~, ....... 
4.45% Ma rket 

9.95" V Marl<et 

131 (3a) 

Capital C05t J e of Oata 
OU\''''''' 

4.99% Embedded 

9.95% ~arl<et 

Cost of CapItal to-lOIS 

I') (43) I;) 

After-t.u 

T a. affect on Market 

Ta. Rate cost of capital CapItal Cost 

./ 11)'IWI"1 

28.89" 71 J1'16 0.95" 

0'"' IOO.~ 6.97% 

7.92" 
1 . 5~ 

6.31" 

1'1 (43) IS) 

Ta . affect on Market 

Ta. Rate cost of capItal Capital Cost 
11)'111 

Not Applicable Not AppHc3ble U 4" 

Not Applicable Not Applkable 6.97" 

8.31" 

1.52" 

6.69% 

1'1 (43) ';1 
Required 

ra. affect on Return on 
Tax Ra\e cost 01 capital Rafe Sase 

111'!11 

Not Applicable Not Applicable 225" 

NDI Appl i~able NDI Appli<.:ab le 5.47" 

1.72" 
Not Applicable 0.00% 

7.72% 

./ 
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Township of East Norriton 
Utility Valuation Experts' (UVE) Valuation of 
East Norriton Wastewater Collection System 

Montgomery County, Pennsylvania 

Appraisal Work Papers 
As of October 29, 2018 

Cost of Capital I Required Return 
Cost of Debt 

AUS Consultants 
Suite 201 

8555 West Forest Home Avenue 
Greenfield, Wisconsin 53228 

Office Telephone: 414-529-5755 
J _ Weinert's Cell : 414-£98-8371 

J. Weinert's E-Mail: weinertj@ausweslnet 



C
ost of C

apital / R
equired R

eturn
Page 4 of 72

S:\ .... ite< induslI'I\hn HomlOll Townshlp\EiSt Ho"iton\updil~ SlUdy 4-1-2019\Updil~ 6-11l-2019\hSl HO"~OtI 5inlliJ'y Wistewilef System V,llWllon ~. of 10-2<;!.2018 C~~t~ 0.11·2019 

Valu~ Lint! Inwsl ..... nl Surwyl; 

Wa!~r Ind ... lty 
As of §Kond Q .... rt~r 201117.1.2011) 

Am~rlcin Sliles Wiler 
American Will e, 
Aqya Ame<itan 
california Wal~' 

Conn~Clkul Waler 
Consohdated Wale< Com~n1 
M,ddlese. Waltr 

5.IW Corpor~uon 

Yorl< Water 

Minrmum 
W\dMnn 

Mun 

M~ian 

Ma.imum 

Deb! RotrnK ~nd Co.t of DeOt 

imbedded 

Ral'llII (S& ~) 

Ma, ket Cost of Oebt@l6ondRatins 

Mergen! Bond Record 

,,, 

,.. ,. .. 
1lJt>n. 

• 

Lore Term 

Imete>! 

"'" ... .. 
I.OflI Te rm ,,~ rembedde 

'''' Inleren " 
_v ..... , ... ,...v_, .. IOI/UI 

281.0 19.6 , .... 
6.lASO n"" 5.001" 
1.181.4 '" 4.10% 

4\4.5 ]6.0 8.69% 

lS1.7 g., ''''' 
142.1 ,., UN 
UL] >0.0 4.6<1" 
11.0 " ,,,. 

10,U8.a ",.g ..... 
''''' .... 
5.4~ ..... .. "" 

4.99'Mi wid mun col 5 

• Input 

4.45" Input Octobe r 2018 

4.4S" "'US Input 

Value Line 10-1018 
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250.-. . 1Ii~B,(r~QttD,RE¢QRi;) J.aOtr.IfY 201,~ 

Corporate Bond Yield Averages 
(' CORPORATE CORPORAiE 

pu~uc Ul1IJ'iY~bND8 1NiJuirhuAi.. BONDS RAL~ADBotOI 
AV. 

II'r"-'!JWGS BYGROUPS 

cO.RP.· Au, . M A .B .... P.U.~'.,IND. R.R. AU. ,. M, . A.: .. Bri. ~ M . .~. au .\a_ M A . Baa 

2012 
4.45 3.85 4.(1l 4.39 $.23 4.48 4.41 Jan. 4.03 4.34 5.06 Jan. 3.85 3.98 4.43 5.39 Jan. Jan. 

Fcb. 4.42 3.85 3.99 4.39 5.14' 4.47 4.37 Fcb. 4.02 4.36 5.02 Feb. 3.85 3.96 4A1 5.26 tf!t. Mat: 4.54 3.99 4.14 4.51 5.23 4;59 4.50 Mar. 4.16 4.48 5.l3 Mar. 3.99 4.12- 4.53 5.33 
~t. 4.49 3.96 4;38 4.# 5.19 4.53 4;44 ~. :t 4,10 4AO Uj (fl,. 3.96 4.05 4.48 5.27 ~. -

·4:33 3,80 ~. l' 4.2{): 5.07 4.36 4.30 3:92 4;20 3.80 . 3.90 4.32 5.17 - -
J~ 4.22 3.64 3.78 4.14 5;02 4.26 4.18 J~ 3.79 4.08 4.91 J~ 3.6lJ 3;/7 4.18 5.13 JUii~ 
July' 1:g~ 3.40 3.54 3.93 4:87 4.12 3.93 July 3.S8 l~. 

4.85 July . 3.40 3.49. 3.93 4.89 July --" 

!( 3.48 HI 3'.99 1:~1 4.111 3.99. Aug. 3.65 4;88 Aug. 3.48 3.57 3.98 4.93 '~t 4.09 3.49 3.68 4.01 4.17 4.00 ~it 3.69 4 •. ' 4.81 ~t 3.49 3.66 ~:W 4.87 . ~ ~.~ 3.47 3.63 3.90 4.58 4;05' :t89 3.68 3.91 4.54 OG' 3.47 3:58 4.62 
Nov. 3.50 3.57 3.87 4.51 3.95 3.88 Nov. 3.60 3'.84 4.42 Nov. 3.50 ~.54 3;89 4.60 Nov. 
D~. 4~05 3.65 3.70 3.98 4.63 4.10 3.99 Dec. 3.75 4.00 4.56 Dec;. 3.65 .liS :t96 4.70 Dec. 

2013 
4.19 3.80 .4.:7.3' 4.2ll. 4.15 4.~ 3.80 3.84 ~ .. i3 4.81 Jan. .Jan. 3.87 4.14 4.14 Jan. 3.90 Jan. 

Feb. f~ 3.!XJ 3.95 4:11- 1:~~ 4:29 4.25 Feb. 3.9S 4..18 4.7 FCb. 3.90 3.95 .20 4.!}5 Feb. 
Mar. 3.93 3.97 4 4:2.9' 4.29 Mal'. 3.!J5 4.W 4.72 Mar: 3.9.3 3.98 4.25 4.99 Mar. 
~; 4.07 3.73 3m 4.03 4.59 4.08 4.07 ~. 3.74 100 4i49 .~., 3.~(3 3.79' 4.1>5 4.69 ~. 4;23 3.89 3.~4 4.19 4.7:j 4.24 4.22 3.91 :17 4.65 3.9 3~ 4;2() 4.80 
Ju~ 4.63 4.27 4. :2 4.56 5.19 4.63 4.63 J~ HI 4.53 5.08 J~ 427 4. 4.58 5.29 = Jlily 4,76 4.34- 4.46 4:69 5.32 4.7B 4.74 i~~. 4.15& 5.21 July 4.34 4A7 4.69 $.43 July . 
Aug. 4;88 4.54 4.63 4.78 5.42 4.85 4.92 4.53 4.7.3 5.28 Aug. Ht 4.72 04.83 5S1 Aug. 

~~ 4.95 4.64 4.69 4.85 5.47 4.9Q 4.99 ~tt 4;58 4.80 5.31 5it• 4.80 4.90 5.62 ~ 4;82 4.53 4.59 U~ 5.31 4.78 4.86 4;48 4.:W 5.17 4.53 4;69 ~.76 5.# 
Nov. 11-;91 4.63 4.67 5.38 4.86 4.95 Nov. 4.56 4.77 5.24- ~~~: 4.63 1.79 4.85 5.52 Nov. 
Dec. 4.92 4.62 4.68 4.85 5.38 4.89 4.95 Dee. 4.59 4.81 5.25 4.62 .76 4:.89 5.51 Dec. 

2014-
4.49 4.53 ·4.69 5.09 4.49 4;14 5,29 Jaii.. ::~g 5.19 4.72 4.78 Jan. 4.44 4.63 Ian. 4.62 Jail. 

Feb. 4.4~ .4.46 4.60 5.10 4.64 4.71 Feb. 4.38 4.53 5.01 =. 4.45 4.54- 4.66 5.1~ Feb. 
Mat. 4.6~ 4.38 4.44- i;~~ 5.06 4.63 l~I Mar. 4.40 4.51 5.00 4.38 4.49 4.60 S.l Mar. 

~ 1:~8 4.24 4.33 4.90 4.52 ti 4.30 4.41 4.85 ~. 4.24 4.36 1.48 4~~ ~. 4.16 1'~ .31 4.76 4.37 4.40 4.16 4.26 1'69 ~ 4.16 4.24 " .35 4.3 J~ JIUIe 4.44 4;25 4.35 4.80 4.42 4.45 4.23 t~ .73 4.25 i~ 111 4.86 
JulY, 4.37 4.~ 4:20 4;28 4.n 4.35 4.39 July ::m .66 JIll.y 4.16 4.80 J~y 

. Aug. t:~ 
4 .. ' UO 4;20 4.69 4.29 4.30 Aug. 4.13 4.65 ~. 4.08 4.1.3 4.26 1.72 Au~ 

~it 4.11 4.19 4,30 4.80 4.40 t:~ ~il 4.18 4..24 4.79 ! 4.11 4.19 435 .82 ~ 4.22- 3:92 3~99 4.13 4.69 4.24 3.; 
4;06 4.67 3.92 4.00 4.20-"4.70 

Nov. 4.28 3.92 4.04 4.18 4.79 4.29 4.26 Nov. 4. 4.89 4.75 3.92 4.04 4.17 4.82 NOv. 
Dec. 4.17 3.79 3:89 4.05 4.74 4.18 4.15 Dec; 3. 3.95 4.70 Dec. 3.79 3.89 4.15 4.77 

2015 
3~ 3.82 4.51 Jan. 3.84 3.46 3.54 3,70 4A5 3.83 3,84 Jail: 3.52 3.58 4.39 Jan. 3.46 Jan. 

Fcb. 3;93 Hil 3:64- 3.81 4.51 3.91 3.94- Feb. 3.~ 3.67 4.44 Feb. 3.61 ~. ~:~ 4.57 Feb. 
Mar. 3.98 3.64 ~:~ 3;1l~ 4.54 3.97 3.rn Milt. 3; 3.74 4.51 Mar. 3.64 3.72 4.56 MJii:. ~ 

~. 3.93 3.52 3.'8 4.:s 3.96 3.88 

~ 
3.63 3;75 4.51 tIi; 3 . .52 3~65 3~89 1'45 ~. 4.35 3;98 t~1 4.24 4.8 4.38 4.31 --"- 4.05 4.17 4.91 3.98 4.09 4,30 .. 86 

J~ ·4.56 H~ 4.45 5.13 4.60 4.52 4.29 4.39 5.13 Julie 4.19. 4.25 pI 5:12 JuJ 
"Ily 4.57 4.~ 4.44 5.20 4.63 4.51 July 4;'),7 4.40 5.22 JuI; 4.15 4.22 .• 49 5.18 July 

iJ~ 
4.48 4.04- 4.13 4.32 5.19 4.54 4.42 ~L 4.13 4.25 5.23 Aiil. 4.04 4.11 4'~ 5.15 AU~. 

::~~ 4.07 4.21 4,43 5.34 4.68 4.49 4.25 4.39 5'12 ~"t' 4.07 4.16 4 .. 5.25 ~. 3.95 4.11 4,33 5.~ 4.63 4.40 ~ 4.13 4.29 5.7 3.95 4;~ 4j7 5.21 
Nov.. 4.61 4.06 4.21 4.43 5. 4.73 4.51 Nov. 4.22 4.40 5.57 Nov. 4.06 4.' 1:J 5.34 Nov. 
Dec: 4.58 3.97 4.16 4.38 5.46 4.69 4.47 Dec. 4.16 4.35 5.55 Dec. 3.97 4.1(j 5.36 Dee. 

2016 
4'()O 4.12 4.62 4.27 1.00 S.40 jan. Ian. 4.56 4.35 5.45 4.50 Jan. 4.09 Ht Jan. 4.lj, 4.42 ~ 

Feb. ~1j 3.96 3.98 !~ 5.34 4.44 4.43 Fet>. 3.94 4.11 Feb. .96 4. 4.33 5.39 Feb. 
Mat. 3.82 3;91 5.13 4,40 '4.25 Mar. 3.93 4.16 5.12 Mar. 3.82 3.89 4.16 5.14 Mat. 
~r. 4:09 3.62 3;71 3.9 4.79 4.16 4.01 ~ 3.74 4;00 4.75 ~. 3.62 3.67 3.95, 4.82 ~' 4.04 3.65 3.70 3.~ 4.68 4.06 4.02 3.65 3.93 4.60 3.65 3.73 3.~ 4.75 -J~. ],;91 3.50 3.60 3.8 4.53 3.93- 3.88 JuDe M6 3.78 4.47 Jwi~ 3.50 3.63 3. 4.58 JuJ 
July 3.67 3.28 3.39 3.53 4.22 3.70 3.64 July' 3.36 3.57 4.16 July 3.28 ~:~~ 3.58 4.27 July 
Aug. 3.70 3j2 3.42 3.6 4.24 3.73 3.66 A)Jg. 3.39 3.59 4.20 AiJ~ 3.32 3~ 4.27 AUg: 

~ 3.18 3.41 3.50 3.68 4.31 3.80 3.75 ~ 3.47 3.66 4.27 3.41 3.53 4.'.35 ~c:r-3.87 3.51 3.61 3.78 4.38 3.90 3.M 3.59 3.71 4.34 ~ 3.51 3.63 §:7~ 1:~ -
Nov. 4<20- 3.86 3.94- 4.11 1"1 4.21 4.19 Nov. 3.91 4;08 4.64 Nov; 3.86 3.97 H~ Nov. 
Dec. 4;~6 4.06 4.1~ 4.28 . 83 4.39 4.33 Dec . 4.11 4.27 4.79 Dec. 4.06 03 4.'85 Dee. -
2017 

4.22 3.92 3.96 ·too pt 4.70 IaiL 3.98 4.16 4.66 4.24 4.~ J8D,. 4.111- 4.62 Jan. . 3.92 Jan. 
Feb. 4.23 3.91 4.01 4.18 1.64 4.25 l' 1 

Feb. 3.99 4.18 4.58 Fi:9. Ui 4.02 . .19 4.10 feb. 
Mar. 4.28 4,~ 4.06 4.23 .68 4.30 .27 Mar. 4.04 4.23 4.62 Mar. 4.01 4.23 4.74 Mar. 

~ 1,16 3; 7 3.93 4.12 4.57 4.19 . p~ ~. 3.93 4.U 4.51 ~ . 3;87 3.92 .4.11 4.62 f! 3.85 3.93 4.11 4.55 4.19 4.2 3.94 4.12- 4.50 3.85 3.9.2 4;09 4.6e 
Juno 3:~i 3;~8 3.78 3.93 4.37 4.01 3.95 Iurle 3,77 3S4 4.32 ~ 3.68 3.711 3.92 4.41 
July 1~~ 3.0 3.~0 3.98 4.39 4.06 3.96 My 3.82 3.99 4.36 July 3.70 N~ 3.~ 4.41 July 
Aug. 3.63 3. 2 3.88 4.31 3.92 3.92 An,!. 3.67 3.86 4.23 Alii 3.63 3. 4.38 ~ ~t 192 3.63 3.73 3.88 4.~O 3.93 3.91 Sept. 3.7.0 3.87 4.24 5~ 3.63 Hl: 3.89 437 

.94 3.60 3.75 3.91 4.32 3.91 3.90 Oct. 3.74 3.91 4.26 3.60 ~:~ 4.37 00-
No\'. ~.88 3.57 3.67 ~.84 4.27 3.'88 3.87 Nov. 3.65 3.~ 4.1~ Nov. 3.57 3:68 4.37 Nov. - ~ 

Dec;. .83 3.51 3.61 .79 4.22 3.85 3,80 Dec. 3.52 3. 4.1 Dec. 3.51 3.60 3.79, 4.31 Dec. 

2818 
Jan. 3.55 3.68 3.85 4.26 3.91 3.85 Jan. 3.55 
Feb. 3~82 ].95 4.09 4,51 4.15 4.12 Fel). 3.82 
Mar. 3.87 3.99 4.1~ 4.64 4.21 4.19 Mat. 3.87 
~. 3.85 4.01 4.1 4.67 4.24 4JG ~. 3,85 

4.00 4.12 4.30 4.83 4.36 4.34 4.00 J~ 3.96 4.11 4.29 4.83 4.37 4.33 Jlin~ 3.96 
July 3.87 4.07 4.26 4.79 4.35 4.26 July 3.87 
AUg. U~ 4.05 4.2.3 4.77 4.33 4.25 Aug; 3·a8 

~~ 4.14 4.31 4.88 4.41 4.35 &'It 3. ,8 
4.14 4.28 1:~ fJ.O':! 4.56 4 . .52 4.14 

Nov. 4.22 4.31 5.22 4.65 4.62 Nov. 4.22 
Ocri. 4.02 4.20 4.37 S.i3 4,s1 4.4:1 Dec. 4.02 

Noa.: ~oOdY'sIlLOnIfTcrm . Bond Y'tcld 

=~ ~~~~!~o= faDs =wcu~~ or if 
on a semi,-1IIlIWlII c~unding bam. Each obliervllion is an 

I A\ verage Pilblli: UtilitY. obsl!!tinuions. BeCauSe of !he dearth of -~ 

\ ~~p.ub~utility av~e~s~~ fiomlan..198.4 ~Sept. 1~~4. O~ J-lIII4 
"- of mSUffiClen[ frequently lriidabte lioDds. The July figuI'es WCIe based on. 8. bllSilless 

Because of !hi dearth of Aaa rated public utility bond iSliues. MoodY's8 Awl pilbJk 
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Township of East Norriton 
Utility Valuation Experts ' (UVE) Valuation of 
East Norriton Wastewater Collection System 

Montgomery County, Pennsylvania 

Appraisal Work Papers 
As of October 29, 2018 

Cost of Capital I Required Return 
Cost of Equity 

AUS Consultants 
Suite 201 

8555 West Forest Home Avenue 
Greenfield, Wisconsin 53228 

Office Telephone: 414-529-5755 
J. Weinert's Cell: 414-698-8371 

J . Weinert's E-Mail : weinertj@auswesLnet 
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S:\water industry\East Norriton Township\ East Norriton\Update Study 4-1-2019\Update 6-18-2019\ East Norriton Sanitary Wastewater System Valuation as of 10-29-2018 Created 6-17-

2019 

Value line Investment Surveys 
Water Industry 

As of Second Qu"rter 2018 (7-1-2018) 

Company 

In!>ut value line 

American States Water 
American Water 
Aqua American 
California Water 
Connecticut Water 
Consolidated Water Company 
Middlese~ Water 
SJW Corporation 
York Water 
Total 

Minimum 
wtd Mean 
Mean 
Median 
Maximum 

Exchange 

Inp~1 Val ue 

""' 

NVSE 
NYSE 
NVSE 
NVSE 
NDO 

NDO 

NDO 

NYSE 
NDO 

Valueline Valueline 
Ticker N,. Issue 

Inl>\l' V.'ue 
liM InpUt V.lu. Un. InPut v.lu. line 

AWR 1784 10/12/2018 
AW, 1785 10/ 12/2018 
WTR 1786 10/ 12/2018 
(WT 1787 10/12/ 2018 
CTWS 1788 10/ 12{2018 
CWCD 1789 10/1 2/2018 
MSEX 1790 10/ 12/2018 
SJW 1791 10/ 12/2018 

YQRW 1792 10/12/2018 

Value line 10-2018 

Tot,,1 Return 

3 years S years 
1 year 3 Years annualized S Years annualized 

Input VIIUoO Inpu. value InQUI v."", 
0,. OM CI!cul.tion line C.ic"'IIJon 

-I11.lyea, Tot~ .UI'S yeil' 10'ill 
RelUm)"I I/l I)'1 ~e""n)·ll~JH 

26.S% 57.2% 16.3% 148.5% 20.0% 
11 .0% 70.0% 19.3% 138.6% 19.0% 
13.8% 49.8% 14.4% 68.7% 11 .0% 
14.5% 107.0% 27.4% 138.6% 19.0% 
19.3% 103.0% 26.6% 144.7% 19.6% 
11.0% 28.7% 8.8% 4."" 1."" 
26.0% 117.9% 29.6% 160.8% 21 .1% 
10.0% 110.8% 28.2% 143.8% 19.5% 
-8.4% 53.6% 15.4% 69.8% 11.2% 
13.7% 20.7% 15.7% 

-8.40% 8.77% 0.96% 

13.74% 20.68% 15.71% 

13.80% 19.35% 19.00% 
26.50% 29.64% 21.13% 
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II 

PENNSYLVANIA PUBLIC UTILITY COMMISSION 

Public Meeting held January 17,2018 

Docket Number: M-2018-3006643 

BUREAU OF TECHNICAL UTILITY SERVICES 

REPORT ON THE QUARTERLY EARNINGS 

OF JURISDICTIONAL UTILITIES 

FOR THE YEAR ENDED 

September 30, 2018 

Gladys M. Brown, Chainnan 
David W. Sweet, Vice Chainnan 
Nonnan J. Kennard, Commissioner 
Andrew G. Place, Commissioner Statement, Dissenting 
John F. Coleman, Jr., Commissioner 

II 
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On S~ph:~mber :W. 1991. the Commission ini tialc.::d a rukmaking al L-0091 0061 
·~-: rtJining to earnings d isclosures by Ihe public utilit ies subjecllO its jurisd i(' tion . At that docket the 

")l1lmi ss ion stated that the submiss ion of accuratc. rdiabk and compkte earnings disclosure r~ports . 

at regular intervals. is essen tial to thc fulfillm ent of the broad n:gu lato ry oversight responsibi lities 
entrusted to the Commission by the Legis lature in the Public Uti lil} Code. The earnings d isclosure 
regu lations promu l gat~d by the Commission \Ve re adop ted October I . 1992. and publ ished 
Januar} 23. 1993. al 23 PaB. -163. Based upon those regu lations. coditied at 52 Pa. Code. Chapter 71. 
a report ing fo rmat was develop~d and distri buted lO the j urisdictional ti.xed uti lit ies of Pennsylvania. 

A II ti .'<ed Lilil ilies having j urisdic tional revenueS of $ 1.000.000 or more. fo r a calendar 
year. are n~quired to ti le the report by March 3 1 or each year. Suc h repo rts are to be based upon the 
results of operations for the 12-monlh period ending December 3 1 of the prior year. Utilities havi ng 
more than $ 10.000.000 in j urisdictiona l revenues are a lso required to tile reports for the 12 months 
end ing on March J I. June JO. and September ]O of each year. On November 30. 2004. however. the 
Pennsy lvania Genera l Assembly s igned into law Act 183 conceming alternat ive telecommunications 
regulation and broadband deployment. As a resul t o f Act 183. the reporting requirements for the PUC 
jurisdictiona l telecommunications companies of Pennsylvania have been stream I ined at sec tion 30 15{ e ) 
o f the Public Utility Code. A quarterly earnings report is not li sted among those reports now required 
of PUC jurisdictiona l telecommunica tions ut ilities in Pennsyl vania and. the refore. this report does not 
address telephone company earn ings. 

The reports have been fi led fo r the period ended June 30. 20 18.1 The Finance Staff oflhe 
lreau ofT echnical Ut il ity Services has reviewed the reports and has prepared this summary report for 

public release. Th is report sets fo rth the ach ieved rellim on equity fo r each company. the las t allowed 
return for tha l ut ili ty. a market re turn as determined through the analys is or the barometer group dat:!. 
and the mos t recent returns a llowed. per industry. by the Pennsylvania Public Ut ility Commission and 
by other reg ulato ry bodies. Where a uti lity has not fikd a repol1. the reasons fo r not filing are 
indica ted. 

Questions pertaini ng to the preparat ion and contents o f this Report should be directed 10 

Ms. Erin Laudens lager. Manager - Fi nance. Bureau of Technical Utility Services. at (7 17) 705--1-36·L 

GI Utitities. Inc . Electric DiviSIOn . Duquesne Light Company. PEeO Energy - Electric. Columbia Gas. York Water . 
.:.JEZ water, and Aqua Pennsylvania have pending rUle filings al Docket Nos. R-l0 17·2640058. R-l0 18·3000 124. R-
20 18-3000 164, R·20 18·1647577. R·20 18-30000 19, R-l0 18-3000834. and R·l018-JOOJ068 respective ly. and filed a letter 
WIth the Secretary in place of a report in accordance with 52 Pa . Code § 71 4 . 
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Attachment A 

The equity return summaries that follow in Attachment A are, for each quarter; 

ACTUAL 
1. Based on actual results of operations 

and 

ADJUSTED 
2. Based on company proposed pro forma and ratemaking adjustments 
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Attachment A 

ELECTRIC UTILITIES 
EQUITY RETURNS BY QUARTER 

~TR PECO PPL Duq WPenn PaPwr UGI Penelec MetEd 
END ACT AD] ACT AD] ACT AD] ACT AD] ACT AD] ACT AD] ACT AD] ACT AD] 

2012 4 11.55 11.56 6.02 4.88 10.27 9.24 9.54 9.54 8.41 8.27 14.60 8.98 5.41 7.74 5.39 6.81 
2013 1 11.92 11.27 7.56 6.24 10.12 9.74 9.23 9.23 8.89 8.74 12.77 9.84 5.30 7.67 5.01 6.47 

2 11.40 10.74 7.80 7.37 12.34 12.34 8.85 8.70 11.53 10.49 5.86 8.21 5.36 6.79 

3 11.09 10.96 8.67 8.38 9.13 9.13 8.49 8.34 10.74 10.65 -0.77 2.07 -12.43 -10.43 
4 11.97 10.52 10.01 9.79 13.73 13.73 14.49 14.30 14.25 11.99 4.85 2.99 -6.06 -7.87 

2014 9.97 10.34 10.02 10.04 11.58 9.45 15.28 15.04 13.36 10.25 5.17 3.34 -6.40 -8.13 
2 10.05 10.08 9.50 10.09 9.77 9.29 12.64 9.21 
3 8.93 9.25 10.07 9.99 9.97 9.48 8.76 9.22 
4 8.23 9.58 9.77 9.40 9.01 10.00 

2015 1 10.08 9.65 10.88 10.39 
2 9.80 9.42 13.57 9.49 
3 10.11 9.73 6.45 6.45 5.77 5.77 15.93 7.57 2.94 2.94 3.69 3.69 
4 10.74 8.84 8.89 8.48 9.73 9.36 8.09 8.09 5.13 5.13 9.74 9.21 5.45 5.45 7.04 7.04 

2016 1 10.86 9.74 7.75 6.94 9.87 9.89 10.41 8.69 
2 11.46 10.15 9.15 8.51 9.57 9.47 8.29 8.10 
3 13.42 11.44 10.15 9.59 10.12 9.46 19.18 6.99 
4 12.52 10.65 10.45 10.29 9.71 9.01 26.07 7.30 

2017 1 13.01 11.40 9.76 8.49 9.53 8.99 22.86 6.81 
2 12.98 11.40 10.71 9.70 9.86 9.24 8.23 7.38 7.32 7.97 21.96 6.74 9.23 9.20 9.74 9.35 

3 12.84 10.52 10.15 9.30 9.53 9.23 7.63 7.24 8.32 9.08 16.13 5.22 9.61 9.50 11.37 10.97 
4 12.07 9.11 11.07 10.63 9.47 9.12 8.46 8.19 11.70 10.93 12.58 11.67 

2018 1 12.53 11.36 10.35 9.08 9.03 8.08 11.84 9.93 12.77 11.38 
2 11.05 9.49 9.92 8.52 8.79 7.57 11.56 9.39 11.90 10.26 
3 11.19 9.83 11.41 6.74 10.30 5.80 13.97 8.44 14.46 9.62 
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Attachment A 

GAS UTILITIES 
EQUITY RETURNS BY QUARTER 

QTR Columbia Peoples PECO UGI Peoples- NFG UGI Peoples 
Natural South Equitable North Gas 

END ACT ADJ ACT ADJ ACT ADJ ACT ADJ ACT ADJ ACT ADJ ACT ADJ ACT ADJ 

20124 11.24 9.57 12.42 15.10 13.68 9.44 7.27 8.05 15.11 10.17 13.31 10.63 5.05 6.94 

2013 1 12.49 9.89 14.63 15.13 14.65 10.27 12.42 8.40 19.33 10.25 13.28 10.58 

2 10.85 7.15 16.59 8.35 14.43 14.40 13.02 10.21 10.40 8.92 20.18 10.25 10.98 10.27 

3 9.36 9.86 17.39 8.72 14.14 14.01 12.60 9.38 9.84 9.48 19.61 10.72 10.59 10.76 

4 10.60 10.78 16.33 10.02 14.35 13.97 16.08 9.20 10.52 9.76 20.51 10.07 13.41 10.49 7.21 12.23 

2014 1 14.68 9.94 15.23 13.52 16.81 8.35 12.00 8.73 23.11 9.78 16.67 10.06 12.19 11.87 

2 13.05 9.78 15.32 13.24 16.71 8.39 13.54 8.49 22.97 12.00 15.30 10.90 14.06 12.32 

3 13.43 9.1615.4513.2116.63 8.64 14.41 9.1521.3611.0313.7710.1515.0712.62 

4 9.71 9.97 11.85 7.89 13.86 12.59 15.00 7.93 14.52 12.46 20.40 10.79 15.64 9.82 16.91 11.83 

2015 1 14.22 7.90 14.60 13.01 15.76 7.87 15.36 12.14 20.17 10.31 15.57 9.52 16.36 11.23 

2 14.37 8.88 13.89 12.32 14.07 7.62 14.08 11.26 18.82 10.39 13.76 8.90 16.15 12.90 

3 13.55 8.14 13.29 11.77 15.67 6.51 11.30 10.87 16.41 10.27 13.16 8.32 15.69 12.58 

4 9.75 9.73 8.80 9.83 12.50 12.70 10.60 10.00 15.01 10.59 9.17 7.25 12.71 12.14 

2016 1 7.01 10.02 10.73 13.58 8.98 10.20 12.60 10.97 7.85 8.85 8.54 10.48 

2 6.24 9.99 11.55 13.85 8.29 10.40 12.31 11.08 9.41 8.37 9.20 10.43 

3 6.93 9.34 12.09 14.40 13.05 10.82 13.00 10.34 6.47 8.81 9.07 12.02 

4 8.90 9.26 10.11 11.03 11.39 12.37 16.42 11.07 14.18 9.58 12.47 11.87 

2017 1 10.52 10.17 9.96 9.27 11.45 12.55 21.08 10.09 15.85 10.58 12.84 9.26 11.82 12.34 

2 9.15 9.81 9.41 9.71 10.87 12.17 19.16 9.44 15.66 10.30 13.33 10.53 11.89 13.47 

3 8.15 8.77 6.69 6.40 11.26 10.92 13.34 9.03 12.59 9.85 10.92 10.00 12.04 13.36 

4 

2018 1 

2 

3 

7.76 8.48 9.66 7.27 11.48 9.83 11.06 

11.42 7.00 12.65 9.77 12.82 

11.03 6.80 12.66 9.05 16.75 

10.21 7.43 12.54 8.36 18.69 

8.62 11.28 9.23 11.58 10.56 12.65 11.79 

7.90 12.68 8.22 14.40 10.20 16.95 7.83 14.02 10.17 

6.80 11.81 9.57 12.06 9.89 17.68 8.02 12.78 10.15 

8.04 10.99 9.44 12.52 10.12 20.60 9.16 13.03 10.20 
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