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I met today with Craig Brown, Katie King, Dick Kwiatkowski, and Richard Smith
of the Commission staff to discuss differences in the default values for placement costs in
the HAl and Benchmark Cost Proxy (BCPM) models. The attached material served as the
basis of the discussion. As can be seen from that material, the two models have similar per
foot costs in the low density zones for the several activities involved in placing
underground plant - trenching, backfilling, cutting and restoring the surface. However, in
the higher density zones, the HAl model has higher costs for several of the activities. In
addition, the HAl model includes explicitly the cost of conduit placement and stabilization.
Finally, the HAl and BCPM default inputs reflect different percentages of the various
activities. Thus, for example, the two models reflect different estimates of the number of
times that cutting and restoring of the surface will be necessary.
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6. EXCAVATION AND RESTORATION

6.1. UNDERGROUND EXCAVATION
Definition: The cost per foot to dig a trench in connection with building an underground conduit system to
facilitate the placement ofunderground cables. Cuttin& the surface, placiDg the 4" PVC conduit pipes,
blckfilling the trench with appropriately screened fill, IDd restorin& surfIce conditions is covered in the
following section titled, "Underground Restondon Cost per Foot". These two sections do not include the
material cost of the PVC conduit pipe, which is covered under "CoDduit Material Investment per foot", and
is affected by the number of cables placed ill a conduit run, and the Dumber of"Spare tubes per Route,"

Default Values:

Note: FractIOn %for T"nchlng IS ttIe friction "mamlng after subtracting Backhoe " &Trench %.

UndIIground·1DMItIon eo.per Foot

DInIIy NonnII TNftClhIng ...... HIndTrench

RInge Frdon PlrFoot FruIIon PtrFoot FIIdon PtrFoot

().S 54" $1.90 45% $3.00 1% $5.00

5-100 54" $1.90 45% $3.00 1% $5.00

10().200 54" $1.90 45"- $3.00 1% $5.00

20Q.650 52% $1.90 45% $3.00 3'10 $5.00

65Q.850 52% $1.95 45"- $3.00 3% $5.00

850-2.550 50% $2.15 45% $3.00 5% $5.00

2.55().5,OOO 35% $2.15 55% $3.00 10'10 $5.00

5,000-10,000 23% $6.00 67'10 $20.00 10% $10.00

10.000+ 18% $6.00 72% $30.00 12'.4 $18.00
, .

Support: See discussion in Section 6.2.

6.2. UNDERGROUND RESTORATION
Definition: The cost per foot to cut the surface, p1lce the 4" PVC conduit pipes, backfill the trench with
appropriately screened fill, and restore surface conditions. Dillinl a trench in connection with building an
underground conduit system to facilitate the plac:cment ofunderpound cables is covered in the preceding
section titled, "Underground Excavation Cost per Foot". These two sections do DOt include the material
cost ofthe PVC conduit pipe, which is covered under "Conduit Material Investment per foot", and is
affected by the number of cables placed in a conduit run, and the Dumber of"Spare tubes per Route."

Hatfield Model, Release 5.0
HAl Consulting, Inc.
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Def.a.t Valaes:

UndllJftJUlld Rllta......c.- perFoot

CutlRIItDN CI*Ra.... CutIbstGre ...... ConduIt ......... ,
AIphIlt Concntt Sod .... .........,

DIMIty FrIC- Per FrIC- Per ·FIIe· Per F,..· Per FIICe PlY.. FrlC° DbtIft... lion Foot tIan Foot Ian Foat tIen Foot Ion ·1IIIIIUft tIon

0.5 55% $6.00 10% $9.00 1% $1.00 :U" $0.15 65% S5.00 35% $1.00

5-100 55% $6.00 10% 59.00 1% $1.00 34% $0.15 65'Ii 55.00 35" $1.00

100-200 55% $6.00 10% $9.00 1% $1.00 :U" $0.15 65% $5.00 35% $1.00

200-650 65% 56.00 10% $9.00 3% $1.00 22" $0.15 75" $5.00 25" $1.00

650-850 70% S6.00 10% $9.00 4% 51.00 18% $0.15 80% $5.00 20% $1.00

850-2.550 75% $6.00 10% $9.00 6% $1.00 9% $0.15 85% $9.00 15% $4.00

2.550-5,000 75% $6.00 15% 59.00 4% $1.00 6" $0.15 90% $13.00 10% $11.00

5,QOO.10,000 80% 518.00 15% $21.00 2% $1.00 3% $0.15 95% $17.00 5% $12.00

10.000+ 82% $30.00 16% $36.00 0% 51.00 2% $0.15 98% $20.00 2% $16.00

Note: Fraction" for SImpIt 8IcIdiI1 is the ".., ,.,.",..,."dtrlflbtracfing AIphaIt " &Concrete" &Sod ".
Fraction" for Conduit Placement &StIbIIizIltion for PMment is Alphalt " +ConCf8te ". Dirt is Sod " +
Simple Bacldltl"

Support: The costs reflect a mixture of different types ofplacement activities.

Note; Use ofunderground conduit structure for dis1ribution should be infrequent, especiaJly in the lower
density zones. Although use of conduit for distribution cable in lower density zones is not expected,
default prices are shown, should a user elect to change parameters for percent underground, aerial, and
buried structure allowed by the HM 5.0 model structure.

A compound weiJhted cost for conduit excavation, placement and restoral can be calculated by
multiplying the individual columns shown above and in the immediately preceding section, "Underground
Excavation Costs per Footh

• Performing such calculations using the defauh values shown would provide
the following composite costs by density zone.

The percentages for Underground Excavation Costs total to I()()OJ., for Restoration (Aspbah + Concrete +
Sod + Simple Backfill) total to 100%, and for Conduit Placement &. Stabilization total to 100010, since each
is a discrete function.

Hatfield Model, Release 5.0
IoIAI r ........I.i.... I ....
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..........IIIDn.AII'......

..ConIluIt ..........CaIt..Foot

. Colt
DInIIlyZOne . PlrFoot

D-5 $10.29

5-100 $10.29

100-200 $10.29

200-650 $11.35

650-850 $11.88

850-2,550 $16.40

2.550-5.000 $21.60

5.000-10,000 $50.10

10.000+ $75.00

Costs for various trenching methods were estimated by a team of experienced outside plant expens.
Additional information wu obtained from printed resources". Still other information wu provided by
several contractors who routinely perform excavation, conduit, and manhole placement work for telephone
companies. Results ofthose inquiries are revealed in the following charts. Note that this survey
demonstrates that costs do not vary sipificantly between buried placements at 24" underground versus 36"
underpound. Therefore the Hatfield Model assumes an average placement depth ranging from 24" to 36",
averaging 30".

Conduit placement cost is essentially the same, whether the conduit is used to house distribution cable,
feeder cable, interoffice cable, or other telecommunication camer cable, including CATV.

"Manin D. Kiley and Marques Allyn, eds., 1997 National COIUt11ICtion Estimator 45th
Edition, pp. 12-15.

Hatfield Model, Release 5.0
HAl ConSUlting, Inc.
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$40.00 t------It-----------t------f

Plae 131

Suburban 38"Rural3&"

Trenching In PIIvement with Resto,.1

$0.00 ----------------------1
$20.00 t------it----------I------f

Nonnal Trenching In Dirt with "ckflll

Metro 24"

$0.00 J-. ---_-------!
$4.00 ~---I-----_+_-----+-----_I_-__1

$16.00~------------------__1

$20.00 .,----------------------,

$140.00

$120.00

$100.00

J $80.00

I
1 S60.oo
C,)

J $12.00 f-------------------t----f....
I
] $8.00 +-----------1-----11----1

Hatfield Model, Release 5.0
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Normal- Feeder Conduit
':'~':':':'~':'~:':':':':'~':':':':':':':~':':".:.:.:.:.:.:.:.:.:.=.-:.~:.:.:-:.:.:.:.:.:.:.:.:.:.;:

BePM StructUl'e Inputs

$
$
$ 0.53

$ 0.10
$ 0.24
$ 0.17

$ 0.19
2.00%1 97.50%1 $ 0.08

:::::t:tWtf.~~t¥fmW)tWM~~llnwmm:::mr%mf::

Normal - Distribution Conduit
:.:.:.:.:.:.:.:.:.:.:.;.:.:-:..:.;.;.:.:.:.:.:.:,:.:.:.:.:.:.:.:.:.:.:.:.:.;.:.:.:-:.:.:.:.:.:.:.:.:.;.);.:.:.;.:.:.:.

·::fffff:J@~Ai

$
$

0.14 $ 0.17 19.00% 95.00% $ 0.52
0.10 $ 0.25 2.00% 95.00% $ 0.10
0.24 $ 0.37 2.00% 95.00% $ 0.23
0.09 $ 0.18 2.00% 95.00% $ 0.17
0.10 $ 0.16 2.00% 95.00% $ 0.19

100.00%1 $ 0.08 $ 0.17 2.00% 95.00'll> S 0.07

!}$/:::Ii:):/{~1tr: tM~W%J?::::~:~:~:~=:::~:::::J::::=~:M~ttHttUI~t·\:m::\:mt%~~~1l~~'~li~m?~M?m~::

Normal- Buried Feeder Cable
,_ _ , •.•.....•.., •......, , , .

BCPf..lDEFAliLT_INPL'TS

1.I4
1.37
2.27
4.22
2.70

4.99
11.80
6.80
8.72
9.63
3.75

78.00% 100.00% S
0.00% 100.00% $ $ 0.03 0.00% 100.00% S
0.00% 100.00% $ $ 0.11 10.00% 97.50% $ 0.23
0.00% 100.00% $ $ 0.15 0.00% 97.50% $
0.00% 100.00% $ $ 0.17 5.00% 97.50% $ 0.14
0.00'1;' 100.00% $ $ 0.25 1.00% 97.50% $ 0.05
0.00% 100.00% $ $ 0.37 0.00% 97.50% S
0.00% 100.00% $ $ 0.30 0.00% 97.50% $
1.00% 100.00% $ 0.09 $ 0.18 2.00% 97.50% $ 0.17
1.00% 100.00% $ 0.10 $ 0.16 200% 97.50% S 0.19
2.00% 100.00% $

~~~~;~~~~t~~~f:~~t~~~~~~~t~~~~t~~~~~ :=$
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46.00% 95.00% $ 108 $ 0.32 35.00% 92.50%1 $ 0.84
0.00% 95.00% $ $ 0.45 0.00% 92.50%

30.00% 95.00% $ 0.87 $ 0.51 33.00% 92.50% $ 0.98
5.00% 95.00% $ 0.26 $ 0.75 3.00% 92.50% $ 0.16
4.00% 95.00% $ 0.48 $ 1.10 4.00% 92.50% $ 0.48
5.00% 95.00% $ 0.43 $ 0.55 8.00% 92.50% $ 0.69
4.00% 95.00~. $ 0.38 $ 0.50 7.00% 92.50~o $ 0.66

0.59
0.14
0.41
0.59
0.57

$
$

$

$
$

$

$

$

$

$

$

0.04
0.07
0.21
0.30
0.34
0.50
0.73
0.59
0.37
0.33
0.33

1.00%
5.00%
4.00%

$ 0.06 33.00% 100.00% $
$ 0.10 0.00% 100.00% $

0.2411 $ 0.32 20.00% 92.50% $ 0.48
$ 0.45 0.00% 92.50% $

0.17 $ 0.51 10.00% 92.50% $ 0.30
0.26 $ 0.75 3.00% 92.50% $ 0.16
0.36 $ 1.\0 4.00% 92.50% $ 0.48
0.07 $ 0.89 5.00% 92.50% $ 0.36
0.43 $ 0.55 8.00% 92.50% $ 0.69
0.38 $ 0.50 7.00% 92.50% $ 0.66
0.23 $ 0.50 10.00% 92.50% $ 0.39

~IM~J.'__f#iMlIMlit.!IH_i@MK"f@ll.¥imft@~B
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8ePM Stt'ucture ."I'U'"

90.00% $ 0.65 $ 0.42 27.00% 90.00%
0.00% 90.00% $ $ 0.61 0.00% 90.00%

30.00% 90.00% $ 0.91 $ 0.68 30.00% 90.00% $ 0.91
6.00% 90.00% $ 0.32 $ 1.01 6.00% 90.00% $ 0.32
2.00% 90.00% $ 0.24 $ 1.46 2.00% 90.00% $ 0.24

13.00% 90.00% $ 1.11 $ 0.73 13.00% 90.00% $ 1.11
12.00% 90.00% $ 1.11 $ 0.67 12.00% 90.00% $ 1.l1
10.00% 90.00% $ 0040 $ 0.66 10.00% 90.00% $ 0.40

l~:ffM@1~~f~ff::t?imN{Mtt:tf'§'fMJi¥WI1*IWWiltNff¥Hi?mrm!l~MIWB!pl~lfjfW!Mmi¥tK

·:.i!'l)ll':II.'\li.1
$ 0.42 40.00%
$ 0.61 0.00%
$ 0.68 7.00% 80.00'% $ 0.19
$ 101 6.00% 80.00% $ 0.29
$ 1.46 2.00% 80.00% $ 0.21
$ 0.73 1300% 80.00% $ 0.98
$ 0.67 12.00% 80.00% $ 0.99
$ 0.66 20.00% 80.00% $ 0.71

mnttltil'tiltnttt:\tHlm~jf:~:!ftmm@~..mmt.I~MM~!{tt~:iJ.t

$ 0042 40.00%
$ 0.61 0.00%
$ 0.68 7.00% 80.00% $ 019
$ 1.01 6.00% 80.00% $ 0.29
$ 1.46 2.00% 80.00% $ 0.21
$ 0.73 13.00% 80.00% $ 0.98
$ 0.67 12.00% 80.00% $ 0.99
$ 0.66 20.00%

0.63

100.00% $

100.00~/. $
90.00% $

90.00% $

11.00% 90.00% $ 0.33
6.00% 90.00% $ 0.32
2.00% 90.00% $ 0.24
5.00% 90.00% $ 0.36

13.00% 90.00% $ 1.11
12.00% 90.00% $ 1.11
10.00% 90.00% $ 0040

?~~f~~~t~~~~~;~~~~~~~~~~~~~~~;J~~~ ::~~;~~~~. . '-:«...:.:««-:«-:«-:.:...:.;.:.:-:.:.:.: ..:.MV:.:.:-:.:.:o:.:.;.:-:.:*:r:~

0.18

0.63

0.33
0.32
0.24
0.36
1.11
1.11
0.40
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BePM StnlcfUl-e Inputs

0.00%
0.60 $ 0.85 20.00% 85.00% $ 0.60
0.43 $ 1.26 8.00% 85.00% $ 0.43
1.74 $ 1.82 15.00% 85.00% $ 1.74
2.05 S 0.92 25.00% 85.000/0 $ 2.05
178 $ 0.83 20.00% 85.00% $ 1.78

0.54
040
1.63
1.93
1.67

80.00% $

80.00% $

8000% $ 0.54
80.00% $ 0.40
80.00% $ 1.63
80.00% $ 1.93
80.00% $ 1.67
80.00% $ 0.29

::~fftf:ri::~~~~':,

5.00~~

0.00%
19.00%

8.00%
15.00~·.

25.00%
20.00%
8.00%

Q53
O~

Q85
I.U
J.n
0~2

QU
O.U

1'llllllilt.llIlil_filll .

100.00% $ - S 0.10 0.00% 100.00%
100.00% $ . S 0.17 0.00% 100.00%
85.00% $ 0.12 $ 0.53 5.00% 85.00%1 $ 0.12
85.00% $ S 0.76 0.00% 85.00%

S 0.85 20.00% 85.00% $ 0.60 $ 0.85 20.00% 85.00%1 $ 0.60
b 126 8.00% 85.00% $ 0.43 S 1.26 8.00% 85.00% $ 0.43
S 1.82 15.00% 85.00% $ 174 $ 1.82 15.00% 85.00% $ 1.74
S 147 0.00% 85.00% $ $ 1.47 0.00% 85.00%
S 0.92 25.00% 85.00% $ 2.05 $ 0.92 25.00% 85.00%
S 0.83 20.00% 85.00% $ 1.78 $ 0.83 20.00% 85.00%
$ 0.84 7.00% 85.00% S 0.27 S 0.84

~f~~~~~~~~~~~~~~~~~~~t~~~i~t~:~~::~~wmnm;~ ;~~~~~~~~~~~~~;f~~t~;i~~~~~~~~~~~~~~~~~$.~~~¥Mtg~~,..~; Hi
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BCPM Structu.·e

~IllIHfMlm¥¥t@tMim&ltiti.i¥MM!I@~~@~ifMMUt@

....... :.:.11111I~i_ .
$ 0.59 3.00% 85.00%1 $ 0.07

$ 0.84 0.00% 85.00%
$ 0.94 15.00% 85.00% $ 0.46
$ 1.40 8.00% 85.00% $ 0.43
$ 2.02 10.00% 85.00% $ 1.17
$ 1.02 33.00% 85.00% $ 2.73
$ 0.93 28.00% 85.00% $ 2.51
$ 0.93 3.00% 85.00% $ 0.12

,~,tt}f'~:t~~,'~tfr~t,::$lft~~~~~:j~;~#'.iM,tt'tttt'tt'f: ::'f.WtN:::::::t1.~~lf

$ 0.59 3.00% 8000%

$ 0.84 0.00% 80.00%

$ 0.94 15.00% 8000% $ 0.44

$ 1.40 8.00% 80.00% $ 0.41

$ 2.02 10.000,. 80.00% $ 1.11

$ 1.02 33.00% 80.00% $ 2.57

$ 0.93 28.00% 80.00% $ 2.37

3.00% 80.00%

2.73
2.51
0.12

0.07

0.46
0.43
1.17

100.00% $
100.00% $
85.00% $
85.00% $
85.00% $

85.00% $
85.00% $

85.00% $
85.00% $

85.00% $

85.00% $

m~~iffi~~_4~@~~i

0.00%
0.00%
3.00%
0.00%

15.00%

.~.'"' , •...
$ 0.11
$ 0.19
$ 0.59
$ 0.84
$ 0.94
$ 1.40
$ 2.02
$ 1.64
$ 1.02
$ 0.93
$ 0.93
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