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Ms. Magalie Roman Salas

g
Secretary q {ﬂ/ Ul RECE, VEB

Federal Communications Commission
1919 M Street

Washington, DC 20554 JUL 17 1998
Re: CC Docket Nos. 96-45 and 97-160 / ' :E"‘wwmm

Dear Ms. Salas:

On July 15, 1998, Jim Madan and Mike Dirmeier from Georgetown Consulting Group
and Dionne Caldwell and the undersigned, all representing BellSouth, met with Brad Wimmer,
Katie King, Byran Clopton, Bob Laube, Abdel Eqab, Richard Smith, Matthew Vitale, Steve
Burnett, and Adrian Wright of the Common Carrier Bureau in connection with the above
referenced proceedings. The Georgetown Consulting Group presented the attached materials to
the Common Carrier Bureau staff during this meeting. The materials show:

1. 103 of 173 input variables in HAI have minimal impact on total cost;

2. DACS investment should be included in determining the cost of universal service
because it is necessary for local competition where DLCs are deployed and, within
HAI, the overwhelming majority of lines in low density areas are served by DLC;

3. The HAI national cost inputs do not produce cost inputs that reflect locational
differences; and

4. Regional inputs may produce results that vary significantly from state-specific inputs.

Please contact me if you have any questions regarding this material.

Yours truly,

t-Federal Regulatory
attachments

cc: Brad Wimmer
Katie King
Bryan Clopton
Bob Laube
Abdel Eqab
Richard Smith
Matthew Vitale
Steve Burnett
Adrian Wright




lor dewatering. As shown on Schedule 6 Iines 16 - 18, the cluster data base liles
include many clusters that would quality for application of this input. However,
because manheles are included in the BeliSeuth in-piant installation factors lor
condult, the G(G-recommended manhele investment inpufs are $0. Therefore, the
water depth input has no effect on BellSouth’s recommendations.

®  As shown by Schedule 5, the effect of remeving ail of (he (errain variables [rock depth,
surface texture, water depthi Is iImmaterial. As a resuit, the overall modification of
‘national” inputs to state-specific inputs results in very little change fo those Inputs. In
other words, using default adjustment factors, national Inputs and “state-specific inpuis”
are virfually equal!

IV. Reglonal Inputs:
Obviously, (here are many ways to develop regien-wide inputs, including:
®  astraight average of the stale-specific Inputs, which would give equal weighting (o each
state although each of the states contributes unequatly to overall cost or the overall
number of lines;

®  aweighted average input, with number of lines used to weight the inputs;

®  other weighting methods, inciuding the development of weighted-average inpuis using
the same methed 1o develop regional Inputs that was used lo compute state-specitic
inputs. In effect, (his would deveiop Lnputs that treat the region as a state.

The preltminary results [see Schedule 7] of our studies are:

1. reglon-wide Inputs can be developed tha, aken In total, produce outcomes in the modei
that are reasonably representative of the average result of the siates included in the

reglon.

2.  the use of reglon-wide inputs produces results that, from a state-by-siate perspective, vary
significantly irom the use of state-specific inputs.
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BeilSouth Teiecommunications, Inc.

FCC Sensitivity Analysis
Low Sensitivity Inputs vs. Defauit

Scheduie 1

UNE Rates
Total
JSF Support Agg Network
State Scenario ($000s;" Loop _Switch Elements Lines Filename
*  Alabama _ow Sensitivity $ 75033 $ 814 $413 $2228 1968 210 AL(HM5Ca lowsens xis
2 Defauit 81 385 "8 42 4 54 2306 1968210 AL({HMS50a default xis
3 Oifference $(6.362) $i028) Si051) $(079)
4 Flonda Low Sensitivity $ 8144 31088 $§316 $1383 6.520,381 FL{HM50a)lowsens xis
5 Default 11,124 1074 362 14 38 6,520 381 FL{(HMS50a)default xis
8 Difference $ (2,980) $(008) $ (0 46) $ (0.54)
7 Georgia Low Sensitivity $ 45307 $1343 3341 31684 4343728 GA(HMS0a)lowsens xis
8 Default 51432 1381 391 17 53 4,343,728 GA({HMS50a )aefauit xis
9 Difference $(6,125) 3018 $(051) $(0.68)
10 Kentucky Low Sensitivity $ 29.061 $ 16 84 $ 4 48 $21 N 1.255,189  KY(HM50a)lowsens xis
A Defauit 33,220 17 0§ 507 22.13 1,255,189 KY(HMS0adefauit. xis
12 Difference $ (4.159) $(022) $ (0 60) $(0.81)
13 Lousiana Low Sensitivity $ 55,942 314 84 $418 $ 1902 2,305.079  LA(HMSQa)owsens.xls
14 Defauit 61 149 1500 474 19.74 2.305.079 LA(HM50a )defsult xis
15 Difference $ (5,207 $(016) $(057) $(0.73)
18 Mississippl Low Sensitivity $ 103,745 $ 2347 $520 $28.67 1264 008 MS(HM50allowsens xis
17 Default 111,874 23.56 578 2974 1,264,008 MS(HMS0a)default xlIs
18 Difference $(8.130) 3{0 4 $ (0 58) $(107)
19 North Carolina Low Sensitivity $ 20877 $1370 $364 $1735 2534 578 NC(HMS50a)lowsens xis
20 Default 24 591 13 86 422 18.08 2534 578 NC({HMS508a defaulit xis
21 Difference $(3,814) $(018) $ (0 58) $(074)
22 South Caroina Low Sensitivity $ 20,346 $1544 $399 $19.43 1455585 SC(HM50a)lowsens xis
23 Default 23675 1565 457 2022 1,455,585 SC(HMS50a)defautt xis
24 Difference $(3.329) $(020) $ (0 58) $(0.78)
25 Tennessee Low Sensitivity $ 56.309 $ 15 31 $385 $19.16 2,846.289  TN(HMS5Q0ajlowsens xis
26 Defauit 62 864 15 51 446 19.96 2,846 289 TN(HMS50a)default xis
27 Difference $ (6.555) 3 (0200 $(061) $(0.81)
Total Line-weighted average Total
28 Average low sensitivity $ 414 763 $1426 $373 $18.00 24493047
29 Defauit 461 425 14 44 426 1871 24,493,047
30 Effect of low sensitivity inputs $ (46.662) $ (0 18) $(053) $(0.71)
31 Percent decrease -10 1% -1 2% -12.5% -3.8%

* . Density Zone - using monthly benchmark values of $§31 for Pnmary Residence Lines and $51 for Single Line Business Lines.




BellSouth Telecommunications, inc.
HAI R5.0a - Low Sensitivity Values

Low-Sensitivity Input Values

Defauit Alabama Flonda Geurgia Kentucky Lowsiana MiSSissIppt N Carolina S Carohna Tennessee
Distribution NID i
Indoor NID case 5 4 9 4 4 4 4 4 4 4
I ROP

| Average Lines per business location 4 5 5 5 5 5 5 5 > 5
1 Distribution Riser Cable Investment per foot 1 25 20 20 20 20 20 20 20 20 20
1 Distribution Riser Cable investment per foot 2 20 16 16 16 16 16 16 16 16 16
1 Disiribution Riser Cable investment per foot 3 15 12 12 12 12 12 12 12 V2 12
1 Distribution Riser Cable investment per foot 4 125 10 10 10 10 10 10 10 10 10
1 Distribution Riser Cable investment per foot 5 10 8 8 8 8 8 8 8 <] 8
1 Distribution Riser Cable investment per foot 6 75 6 6 6 6 6 6 6 6 6
1 Distribution Rises Cable Investment per foot 7 53 424 424 424 424 424 424 424 424 424
1 Distribution Riser Cable investment per (oot 8 315 252 252 252 252 252 252 252 252 252
1 Distribution Riser Cable Investment per foot 9 205 164 164 164 164 164 164 1.64 164 164
1 Disinbution Riser Cable investment per foot 10 15 12 12 12 12 12 12 12 12 12
1 Distribution Riser Cabie investment per foot 11 085 076 076 076 076 076 0.76 078 0/6 076
1 Disinbution Rises Cable Investment per foot 12 08 0.64 064 o064 064 064 064 064 064 084

Distribution  Poles and Conduit
2 Pole investment 201 1608 1608 1608 1608 160.8 1608 160 8 160 8 1608
2 Pole Labor 216 1728 1728 1728 1728 1728 1728 1728 1728 /28
4 Condutt Investment per foot 06 0 48 048 048 048 048 048 048 G ab )

Distribution _ Placement Fraction
7 Buned fraction available for shift - 0 07% 0900 0 900 0900 0900 0900 0 900 0900 0 900 0900
7 Buned fraction avadable for shift - 5 0.750 0900 0.900 0900 0.900 0900 0 900 0900 0900 0900
7 Buried fraction avaiabie for shift - 100 0750 0900 0900 0900 0900 0.900 0 900 0900 0 900 0900
7 Buned fraction available for shift - 200 0750 0900 0 900 0900 0900 0.900 0900 0900 0900 0900
7 Buned fraction available for shift - 650 0750 0900 0900 0900 0900 0 900 0.900 0900 0900 0900
17 Buned fraction available for shift - 850 0750 0900 0900 0900 0900 0900 0900 0900 0900 0900
17 Buried fraction available for shift - 2550 0750 0300 0.900 0900 0900 0900 0.900 0900 0 900 0900
17 Buried fraction available for shift - 5000 0000 0200 0 200 0.200 0.200 0200 0200 0200 0200 0200
{7 Buned fraction available for shift - 10000 0000 0200 0.200 0200 0200 0.200 0200 0200 0 200 0200

Distribution _Fill & Pole Spacing
19 Pole Spacing, feet - 0 250 300 300 300 300 300 300 300 300 300
9 Pole Spacing, feet - 5 250 300 300 300 300 300 300 300 300 300
19 Pole Spacing, feet - 100 200 240 240 240 240 240 240 240 240 240
19 Pole Spacing, feet - 200 200 240 240 240 240 240 240 240 240 240
19 Pole Specing, feet - 650 175 210 210 210 210 210 210 210 210 210
19 Pole Spacing, feet - 850 175 210 210 210 210 210 210 210 210 210 &
19 Pole Spacing, feet - 2650 150 180 180 180 180 180 180 180 180 180 o §
19 Pole Spacing feel - 5000 150 180 180 180 180 180 180 180 180 180 § =

19 Pole Spacing, feet - 10000 160 180 180 180 180 180 180 180 180 180

©
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Distribution g
Rock Depth Thieshold, inches
Hard Rock Placement Multipher
Soft Rock Placement Multipher

Distribution _ Long loop i b

Repeater investment, installed

Integrated COT, instalied

Remote Muliplexer Common Equip Inv, instalied
Channel Unit Investment, per subscriber

COT investment per RT, installed

Remote Termunal fill factor

Maxamum T1s per cable

T1 repeater spacing, d8

Aerial T1 attenuation, dB/kft

Buned T1 aftenuation, dB/t

Distribution _ SAl

SAI indoor Investment 1
SAl Indoor investment 2
SAI indoor Invesiment 3
SAl Indoot Investment 4
SAI Indoor Investment 5
SAl Indoos investment 6
SAI indoor Investment 7
SAl indoor investment 8
SAl indoor Investment 9
SAI indoot invesiment 10
SAl Indoor Invesiment 11
SA{ indoor investment 12

Feeder Copper placement

Copper Manhole Spacing, feet - O
Copper Manhole Spacing, feet - 5
Copper Manhole Spacing, feet - 100
Copper Manhole Spacing, feet - 200
Copper Manhoie Spacing, leet - 650
Copper Manhole Spacing, feet - 850
Copper Manhole Spacing, feet - 2550
Copper Manhole Spacing, feet - 5000
Copper Manhole Spacing, feet - 10000

Pole Spacing, feet - 0
Pole Spacing, feet - 5
Pole Spacing. feet - 100
Pole Spacing, feet - 200
Pole Spacing, feet - 650
Pole Spacing, feet - 850
Pole Spacing. feet - 2550
Pole Spacing, feet - 5000
Pole Spacing, feet - 10000

Default

24
3s

$527
$ 420
$8200
$125
$1170
09000

32
83

$ 9,656
$7.392
$4,928
$3352
$ 2,464
$1.776
$1232

$ 888

$ 502

$148
$98

250
250

200
175
175
150
150
150

BeliSouth Telecommunications, Inc.
HAI R5.0a - Low Sensitivity Values

Alabama

$7725
$5914
$ 3942
$ 2682
$197
$1.421

$710
$474
$237
$118

$78

Flonda

29
28
16

$ 422
$ 336
$ 6,560
$ 100
$ 936

10

504

$7725
$5914
$3.942
$2662
$1.9M
$1.421

$ 710
$ 474
$ 237
$118
$78

210

$422
$ 336
$ 6,560
$ 100
$936

10

504

$7725
$5914
$3,942
$ 2,682
$1.971
$1.421

$710
$474
$237
$118

$78

$ 422

$ 6,560
$ 100
$ 936

10

504

$7.725
$5914
$3942
$ 2682
$1971
$142

$ 710
$ 474
$237
$118
$78

$7.725
$5914
33942
$ 2682
$1.97
$1421

$710
$ 474
$237
$118
$78

210

29
28
16

$ 422
$ 336
$ 6,560
$100
$ 936

10

504

$7725
$5914
$3942
$ 2,682
$1.971
$142

$ 710
$474
$ 237
$118
$78

210

N Carolina

29
28
16

$422
$336
$ 6 560
$ 100
$ 936
0 9600

10

S04

$7725
$5914
$ 3942
$ 2682
$1.971
$ 1421

$710
$474
$237
$ 118

$78

210
210
180
180
180

S Carolina

29
28
16

$ 42z
$ 336
$ 6 560
$ 100
$ 936
0 9600
10

38
504

$7725
$5914
$ 3942
$ 2682
$1971
$1420
$ 986
$ 710
$ 474
$ 237
$118
$78

240
210
210
180
180
180

Tennessee

29
28
16

$ 422
$ 336
$ 6.560
$ 100
$ 936
0 9600
10

S04

$7.725
$5914
$ 3,942
$ 2 682
$197
$ 1421
$ 986
$710
$ 474
$ 237
$118
$78

720

210
210
180
180
180
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Pole Materiais
Pole Labor

Inner Duct Investment per foot

Feeder Fiber placement

Buried fraction available for shift - O
Buned fraction available for shift - S
Buried fraction available for shift - 100
Buned fraction avaiable for shift - 200
Buried fraction avaiable for shift - 650
Buried fraction available for shift - 850
Buned fraction available for shift - 2650
Buned fraction available for shift - S000
Buried fraction available for shift - 10000

Fiber Pulibox Spacing feet - O
Fiber Pullbox Spacing. feet - 5
Fiber Pullbox Spacing. leet - 100
Fiber Pulibox Spacing. feet - 200
Fiber Pulilbox Spacing. feet - 650
Fiber Pullbox Spacing feet - 850
Fiber Pullbox Spacing feet - 2550
Fibef Pulibox Spacing. feet - S000
fiber Pulibox Spacing feet - 10000

Feeder Copper Manhole Investment

Dewatering factor manhole excavation (additive)
Water table depth for dewatering, ft

Switching End Office Switching

Swiich Capacity Real-Time (BHCA) - 1
Switch Capacity Real-Time (BHCA) - 2
Switch Capacity Real-Time (BHCA) - 3
Switch Capacity Real-Time (BHCA) - 4

Switch Capacity Traffic (Br+iCCS) - 1
Switch Capacity Traffic (BHCCS) - 2
Switch Capaciy Traffic (BHCCS) -3
Switch Capacity Traffic (BHCCS) - 4

intial Switch Maximum Equipped Line Size
Switch Maximum Processor Occupancy

Processor Fealure Loading Multiplier - normal
- normal
heavy business
- business penetration threshold

0750
0750
0.750
0.750
0.750
0.750
0.750
0.750
0750

12

03

BeilSouth Telecommunications, inc.
HAI R5.0a - Low Sensitivity Values

Low-Sensitivity input Vaiues

Alabama Flonda Georgia Kentucky Louisiana Mississippt
160 8 160.8 1608 160 8 1608 1608
1728 1728 1728 1728 1728 1728
024 024 024 0.24 024 024

0900 0900 0 900 0900 0900 0900
0900 0 900 0.900 0900 0 900 0900
900 0.900 0900 0900 0 900 0900
0 900 0900 0900 0900 0.900 0900
0900 0 900 0900 0900 0900 0 900
0900 0.900 0 900 0.900 0900 0900
0900 0900 0.900 0900 0900 0 900
0.900 0 900 0900 0900 0900 0.900
0.900 0.900 0.900 0900 0 900 0 900
2,400 2,400 2,400 2,400 2,400 2,400
2.400 2,400 2,400 2,400 2,400 2,400
2,400 2,400 2,400 2,400 2,400 2.400
2,400 2,400 2,400 2.400 2,400 2.400
2,400 2,400 2,400 2,400 2,400 2,400
2400 2,400 2,400 2,400 2,400 2,400
2,400 2,400 2,400 2.400 2,400 2.400
2,400 2 400 2,400 2,400 2,400 2,400
2.400 2,400 2.400 2,400 2.400 2.400
016 016 016 0.16 016 016
6 [} 6 6 6 6

12,000 12,000 12,000 12,000 12,000 12,000

60,000 60,000 60,000 60,000 60,000 60,000

240,000 240,000 240,000 240,000 240,000 240.000

720,000 720,000 720,000 720,000 720,000 720,000

36,000 36,000 36.000 36,000 36,000 36,000

180,000 180,000 180,000 180.000 180,000 180,000

720,000 720,000 720,000 720,000 720,000 720,000

2,160,000 2,160,000 2,160,000 2.160,000 2,160,000 2,160,000

96,000 96,000 96,000 96,000 96,000 96,000

1 1 1 1 1 1
096 096 Q96 096 096 096
16 16 16 16 16 16
036 036 0 36 036 036 036

1608
1728

024

016

12,000

240,000
720.000

36.000
180,000
720.000

2.160,000

S Caruhina

1608
1728

2,400

016

12,000

240 000
720,000

36.000
180.000
720,000

2.160,000

96 000

096
16
0 36

Tennessee

160 8
1728

12,000

60000
240,000
720,000

180,000
720,000
2,160,000

96 000

096
16

¢ abeg
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Lot Size, Multipher of Swilch Room Size

TandemVEO Wire Center Common Factor

Swiich Room Size, sq ft 1
Switch Room Size, sq ft 2
Switch Room Size, sq ft 3
Switch Room Swize, sq ft 4
Switch Room Size, sq ft 5

Construction investment, sq ft 1
Construction Investment, sq ft 2
Construction investment, sq ft 3
Construction Investment, sq ft 4
Construction investment, sq ft 5

Land investment, sq ft 1
Land investment, sq ft 2
Land inveatment, sq it 3
Land investment, sq ft 4
Land Investment, sq ft 5

Local DEMs, thousands
Inrastate DEMs, thousands
interatate DEMs, thousands

slate -specific
values from
ARMIS files

BellSouth Telecommunications, inc.
HAI R5.0a - Low Sensitivity Values

32715838
2307 362
4,241 600

76.878.349
8,064,850
15,488,000

NOTE. The state-specific, low sensitivity values for DEMS (B97-B99) are 80% of each slate's ARMIS values

Locail Business/Residence DEMs
intrastale Business/Residence DEMs
Interstate Business/Residence DEMs

Residential Holding Time Multipber
Business Hoiding Time Multiplier
Residential Call Attempts per BH
Business Call Attempts per BH

Regenerator, insialied
Regeneralor spacing, miles

Fiber, pole spacing, feet
Fiber investment, pole material
Fiber Investment, pole fabor (basic)

Fraction Poles and Buried/UG Placement Common with Feet

11
3
1
1

13
35

$ 15,000

150
216

0750

132
24
36

$ 12,000

180
160 8
1728

0.900

132
24
36

08
08
104
28

$ 12,000
48

180
1608
1728

0900

63,147 640
4,197 959
10,592 800

$ 12,000

180
1608
1728

G900

18,535 172
1,662 427
2637 600

132
36
08
08

104
28

$12,000

180
160 8
1728

0.900

35,997,714
2,048,685
5.164 000

132
36
08
08

1.04
28

$ 12,000

180
1608
1728

0.900

17,469 843
t 432,556
3.016 800

$ 12,000

180
1608
1728

0900

16

048

1,600
4,000
8,000

[< ST - =l N

- -

28,387 208
3417 581
5,692.000

132
24
36

a8
08
104
28

$ 12,000

180
160 8
1728

0 900

S Carolina

16
048

400
800
1.600
4 000
8000

{2200 SR« = 20 N

20274765
1730,834
3,540,000

132

$ 12,000

180
1608
1728

0900

Tennessee

10
0 48

400
800
1 600
4.000
8,000

oNe O b

42008973
2.990 226
6 236 800

132
24
36

08
08
104
28

$12.000

180
160 8
1728

0900

+ ¥beg

T $iNPauos



142
142a
1420

175a
1175b

1184
1190
gt
ne2

Maximum nodes per ring
Ring transiting traffic factor
Iintertandem fraction of tandem trunks (additive)

Switching Tandem Switching

Real-time Limt, BHCA

Port Limit, trunks

Common Equipment investment
Maximum Port Fill

Maximum Real-time Occupancy
Common Equipment Intercept Factor

Switching _Signaling

STP Maximum Link Fill

Signaling Link Bit Rate

ISUP Messages per Interolfice BHCA
ISUP Message Length, bytes

TCAP Messages pef transaction
TCAP Message length, bytes

Switching OS and Pubiic Teleph

Operator investment per posiion
Operator Maximum Utiization, per position, CCS
Pubkc Telephone Investment, per atation

Switching ICO Parameters

Equivalent Facilty Investment per DSO
Equivalent Terminal Investment per DSO

E Other

Buking/Bill inquiry per line per month
Monthly LNP cost, per ne

Carrier to Carrier Customer Service, per hne per year

NID Expense per line per year

$ 6,400
32
$ 760

1368 08
11162

122

169

BeliSouth Telecommunications, inc.
HAI R5.0a - Low Sensitivity Values

13
032
012

900,000
120,000
$ 800,000

04

$5120

$608

110 464
89 296

900,000
120,000
$ 800,000

04

§5120

$ 608

110 464

89 296

0976

1352
08

13
032
012

900,000
120,000
$ 800.000

04

$5.120

$ 608

110 484

69.206

0976

1.352
08

Georgia

Low-Sensitivity Input Values

Kentucky
13

032
012

900.000
120,000
$ 800,000

a4

110464
89.296
0976

1352
o8

Lows@ana

13
032
012

900,000
120,000
$ 800,000

04

110 464
89 296

0976

1.352
08

MISSISSIppI

13
032
012

900,000
120.000
$ 800,000

04

$5120

$ 608

110 464

89 296

0976

1.352
08

13
032
012

900,000
120,000
$ 800,000

04

$5120
$ 608
110 464
89 296

0976

1.352
08

N Carolina S Carohna

13
032
012

110 464
89 296

0976
02
1362
o8

Tennessee

13
032
012

900.000
120.000
$ 800.000

04

67200

20

$5120
$ 608

110 464
89 206

0976

1352
g8

G abegy
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Scheduse 3
BellSouth Telecommunications, Inc.

FCC Sensitivity Anaiysis
GCG Litespan vs. GCG Litespan without DACS

UNE Rates
Totat
USF Support Agg Network
tate Scenano :$000s)* Loop Switch Elements __Lines Fiename
Alabama GCG Litespsn $ 269726 332N $ AT 53928 1968 210 AL(HMS50a)GC Gltespan x's
GCG Ltespan wio DACS 266 080 3203 T 56 39 89 ¢ 968 210 AL(HM50a)GC GHtespanwoDACS xis
Eftect of Removing CACS $ 3666 $027 $002 5029
4 Florda GCG Litespan $ 291 916 $2583 5637 $3220 6.520.381 FL{HMS503)GC Gitespan xis
5 GCG Ltespan w/o DACS 285973 25 41 537 3177 6.520.381 FL{HMS0a)GC GitespanwoDACS xis
5 Effect of Removing DACS $ 5943 $0.43 $ 000 $043
7 Georgia GCG Litespan $ 265183 $ 25.61 $6.40 $32.01 4343728 GA(HM50a;GCGitespan x's
8 GCG Litespan w/o DACS 250 224 2521 8 39 31 60 4343728 GA(HMS08)GC GlitespanwoDACS xis
3 Effect of Removing DACS $ 5959 $0.40 $001 $040
10 Kentucky GCG Lrespan $ 144 792 $ 30.04 $ 767 $37.71 1255189 KY{HMS50a)GCGlitespan xis
11 GCG Lrtespan wio DACS 142,656 2975 765 37 40 1,265.189 KY(HMS0a)GCGlitsspanwoDACS xis
12 Effect of Removing DACS $2136 5029 $002 $031
13 Loussana GCG Litespan $ 407 351 $ 3745 $752 $44 97 2.306.078 LA(HMS08)GCGlitespan xis
14 GCG Litespan wio DACS 402,475 37 03 7 51 44 55 2.305.079 LA(HM50a)GC GlitespanwoDACS xis
) Effect of Removing DACS $ 4877 $041 $001 $042
16 Mississippy GCG Litespan $ 335.627 $ 4553 $758 $53.11 1.264,008 MS(HMS50a)GCGlitespan xis
17 GCG Litespan wio DACS 331.832 4514 757 52.71 1,264,008 MS(HM50a)GCGLitespanwoDACS xis
18 Effect of Removing DACS $ 3.995 $0.39 3001 $040
19 North Carolina  GCG Litespan $ 196.543 $2799 $663 $ 3462 2,534,578 NC(HM50a)GC Ginespan xis
20 GCG Litespan wio DACS 192 681 27 680 5862 3422 2.534.578 NC({HM50a)GC GltespanwoDACS xis
21 Effect of Removing DACS $ 3.862 $039 soot $0.40
22. South Caroiina GCG Ltespan $ 213925 $3779 $6.81 $ 44 60 1,455,585 SC(HMS50a)GCGlitespan . xis
23 GCG Litespan wio DACS 210.679 37 36 581 44 17 1,455 585 SC(HMS50a)GCGitespanwoDACS xis
24 Effect of Removing DACS $ 3246 $044 3000 5044
25 Tennessee GCG Ltespan $ 193,438 $24 49 $629 530.78 2.848.289 TN(HMS0a)GCGintespan. xis
26 GCG Litespan w/o DACS 180,221 2417 527 30.44 2.848 289 TN{HM50a)GC GitespanwoDACS xis
27 Effect of Removing DACS $3.216 $032 $0.02 $034
Total Line-weighted average Total
28 GCG Litespan $ 2,318 501 $ 29.42 $676 $3618 24,493,047
29 GCG Litespan w/o DACS 2.281.600 29.03 575 3579  24.493.047
30 Effect of Removing DACS $ 36,901 $038 $001 $038
31 Percent incresse 16% 13% 31% 11%

* - Density Zone - using monthly benchmark vaiues of 331 for Pnmary Residence Lines ana $51 for Single Line Business Lines.
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HAI RS.0a
Labor Rates

Louisiana Mississippi N. Carolina S.Carolina Tennessee

Alabama Florida Georgia  Kentucky

Hourly labor rate assumed in HAI R5.0a

default inputs $ 3500 $ 3500 $ 35.00 $ 35.00 $35.00 $ 35.00 $ 3500
Percentage of hourly rate affected by
Regional Labor Adjustment ("RLA") 0.571 0.571 0.57 0.571 0.571 0.571 0571
Hourly rate atfected by RLA $19.99 $19.99 $19.99 $ 19.99 $1999 $1999 $1999
1-Line 9 0.420 0.320 0.380 0.270 0.280 0.420 0490
Regional labor adjustment $ (8.39) $ (6.40) $(7.59) $ (5.40) $ (5.60) $(8.39) $(9.79)
Hourly labor rate in default 35.00 35.00 35.00 35.00 3500 35.00 35.00
Loaded hourly labor rate used by
AT&T / MC| application of HAI R5.0a $ 26.61 $ 28.60 $27.41 $ 29.60 $ 29.40 $ 26.61 $25.21
AT&T/MCI labor rate, % of BST cost 652% 70.1% 67 2% 72 6% 72 1% 652% 61 8%
Regional Labor Adjustment factor ("RLA") 0.580 0.680 0.620 0.730 0.720 0.580 0510
BeliSouth regional hourly labor rate (1997 - 1999) $ 40.80

Percentage labor content varies by type of activity. See Hatfieid R5.0a input Portfolio Section 7.

Equivalent result is:
Labor rate x Percent affected by RLA x RLA
+ Labor rate x (1 - Percent affected by RLA).

35 00

63 7%

0550

0571 (1)

LixL2

3500 L1

$2900 (2)

M 1% L7/L10

0.700

¥ 3INP3UYSS
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20

21

Flonda

Georgia

Kentucky

Lousiana

Mississippi

North Carolina

South Carohna

Tennessee

Scenano

Terrain inputs at 1
Default

Difference

Terrain inputs at 1
Default

Difference

Terrain (nputs at 1
Defauit

Difference

Terrain inputs at 1
Defautt

Difference

Tefrain Inputs at 1
Defauit

Difference

Terramn inputs at 1
Defauit

Difference

Terrain Inputs at 1
Default

Difference

Terrain Inputs at 1
Default

Crfference

Terrain Inputs at 1
Default

Difference

Terrain Inputs at 1
Defauit

Effect of Removing Terrain inputs

Percent decrease

BellSouth Telecommunications, Inc.
FCC Sensitivity Anaiysis
Terrain inputs at 1 vs. Defauit inputs

Scheaule 5

Filename

JNE Rates
Total
USF Support Agg Network

(3000s)* Loop _Swich  Elements Lines

$ 79.588 $1827 3464 529N 1968 210 AL(HMS0a)surftextat? xis
81.395 18 42 484 23 08 1968210 AL{HM530a)defaunt xis

$ (1 807) 5015 $ 0 00) $(015)

$ 10554 $ 1065 $362 $1428 5.520.381 FL(HMSQa)surftextat xis
11,124 1074 362 14 36 6.520.381 FL{HMS50a defauit xis
$ (570) $(0.09} $000 $(0.09)

$ 51 287 $1360 $391 $17 52 4.343.728 GA(HMS0a)surftextatt xis
51 432 13.61 I 1753 4343728 GA(HMS0a)default xis
$ (1485) $(0 01 $000 $(0.01)

5 32,268 $ 1696 $507 $ 2203 1255189 KY(HM50a)surftextat! xis
33.220 17 05 507 2213 1255188 KY(HMS50a )default xis
$ (952) $(010) $ (0 00) $(010)

$ 60.480 31496 3474 $1871 2305079 LA(HM50a)surftextat! xis
61,148 15.00 474 1974 2,305,079 LA(HMS0a)defautt. xis
$ (669) 5 (0 04) $ (0.00) $ (0.04)

$ 110,744 52364 $578 $ 2963 1,264,008 MS(HMS0a)surftextatt. xis

111.874 2396 578 29.74 1,264,008 MS(HMS0a )default. xis

$ (1130 $(011) $ (0 00) $(011)

$ 24,169 $13.82 $422 $1804 2,534 578 NC(HMS0a)surftextatt xis
24 691 13.86 422 18.08 2534578 NC(HMS0a defautt xis
$ (522) $(0.04) $ (0 00) $(0.04)

$ 23502 $1561 $457 $2018 1.455,585 SC(HM50a)surftextat! xis
23,675 1565 457 2022 1,455 585 SC({HMS0a)defauit xis
$(173) $ (0.04) $000 $(004)

$ 61.392 $ 1542 5446 $ 1987 2.846,289 TN(HMS50a)surftextat! xis
62,864 15 51 4 46 19.96 2,846,289 TN(HMS0a )defauit. xis

$ (1.472) $ (0 09) $ (0.00) $({009)

Total Line-weighted average Total
$ 453,984 $1437 $426 $ 1864  24.493.047

461,425 14 44 426 18.71 24.493.047

$ (7.441) $(0.07) $ 000 $(007)
-1 6% -0.5% 0 0% -0 4%

* - Density Zone - using monthly benchmark values of $31 for Prmary Residence Lines and $51 for Single Line Business Lines
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Terrain Multipliers and Water Table Depth - Number of Clusters by State

Rock
Placement
Multiplier

Minimum
Maximum

Number of ciusters
greater than 1.0

Difficuit
Surface
Multiplier

1.00
1.10
1.20
1.30
1.50
2.00
3.00
350
400

Total

% at 1.00
% at 1.10

Water table

<= S f
>5f

Total

BellSouth Telecommunications, Inc.

AL FL GA KY LA MS NC SC TN
1.00 1.00 100 100 100 100 1.00 1.00 100
100 100 100 1.00 100 100 2.00 2.00 100

9 1
Number of Clusters
AL FL GA KY LA MS NC sSC TN
2.586 2.056 4,780 2,069 3.038 2738 2.391 1.634 3478
478 3.892 193 170 693 1.009 296 356 35
167 26 103 397
104 4 56 1 21 95
3,335 5948 5.003 2,398 3732 3.747 2,708 1890 4005
775% 346% 955% B863% 814% 73.1% 883% 82.1% 86.8%
143% 654% 3.9% 71% 188% 269% 109% 17.9% 0.9%
Number of Clusters

AL FL GA KY LA MS NC SC TN
1.904 5,948 1,848 1.465 3,606 3.575 933 1,990 1,969
1.431 0 3,155 933 128 172 1,775 0 2038
3.335 59048 5,003 2,398 3732 3747 2708 1890 4005

Schedule 6



Schedule 7 p

BellSouth Telecommunications, inc.
FCC Sensttivity Analysis
Georgetown Regional inputs vs. State-Specific Inputs [Litespan DLC]
Line-Weighted Inputs

UNE Rates
Totai
USF Support Agg Network

State Scenano (3000s;* Loop Switch Elements Lines

Alabama Regiona! Inputs (Litespan) $ 375043 $3888 $759 $ 46 45 1968.210
GCG Litespan 269.726 32 31 767 3998 1968,210
Difference 3105317 3655 ${008) $647

Floriaa Regional inputs {Litespan] $175.046 32201 5596 $2797 5.520,381
GCG Litespan 291.916 25 83 837 3220 6.520.381
Difference $(116.870) $(383) $(040 $(423)

Georgia Regionat tnputs [Litespan)] $ 326,943 $2782 $636 $3418 4343728
GCG Litespan 265 183 2561 5 40 32.01 4,343,728
Difference 3861760 $221 $(003) $217

Kentucky Regtonal inputs {Litespan] $207.882 $ 36 64 §785 $ 44 49 1255.188
GCG Litespan 144 792 30 04 767 3771 1,255.189
Difference $ 63,200 $ 6860 $018 $678

Loursiana Regional inputs (Litespan] $ 311,166 $ 3204 $738 $3942 2,305,079
GCG Litespan 407 351 37 45 752 44 97 2,305,079
Difference $ (96.185) $(541) $(014) $ (5.55)

Mississipp Regionai inputs [Litespani} $ 439,579 $5376 $§9 1 $62.87 1,264,008
GCG Litespan 335,627 45.53 7 58 53.11 1,264,008
Difference $ 103,952 $153 $976

North Carofina  Regional inputs {Litespan| $ 209.704 $ 28.62 $667 $3530 2,534,578
GCG Litespan 196,543 27 99 683 34 62 2,534,578
Difference $13.161 $ 0863 $004 $067

South Carolina Regional (nputs [Litespan] $ 168232 $32.91 3694 $ 3985 1 455,585
GCG Litespan 213,925 37.79 6 81 44 60 1,455,585
Difference $ (45,693) $(4.88) $013 $(475)

Tennessee Regional Inputs [Litespan] $ 343,327 $32.13 $703 $39.16 2,846,289
GCG Litespan 193,438 24 49 6 29 30.78 2,846,289
Difference $ 149 890 $764 $074 $838

Totai Line-weighted average

Regional inputs [Litespan])  $ 2,557,032 $3023 $63 $3705 24493047

GCG Litespan 2.318.501 2942 678 36.18 24,493,047
Difference $ 238,631 $082 $ 005 $087
Percent increase 103% 28% 08% 2.4%

* - Density Zone - using monthly benchmark values of $31 for Primary Residence Lines and $51 for Single Line Business Lines




Scheduie 7 p 2
BellSouth Telecommunications, inc.
FCC Sensitivity Analysis

Georgetown Regional Inputs (NEW) vs. State-Specific inputs [Litespan DLC)
Re-Computed Regional Inputs

UNE Rates
Totat
USF Support Agg Network
State Scenario ($000si* Loop Switeh Etements Lines
1 Alabama Regional Inputs {Litespan] ! $ 335.283 $ 36 41 $ 753 543 G5 1.968.210
2 GCG Litespan 269.726 3231 T 67 39 98 1968 210
2 Difference S 65557 S$411 S{d 4 $397
4 Fionda Regional Inputs [Litespan] ! $150.080 32100 $598 326098 6.520.381
5 GCG Litespan 291 916 25 83 337 32.20 6.520.381
5 Difference $ (141 836) $(483) 3039 $(522)
T Georgia Regionat Inputs {Litespan] | $ 288.128 $ 26 31 $636 $ 3267 4.343,728
8 GCG Litespan 265,183 2561 5 40 32.01 4,343,728
9 Difference $ 22,945 $070 3(0C4) S066
10 Kentucky Regtonal inputs [Litespan] | $ 184 350 33428 3778 $ 42.06 1.255,189
1 GCG Litespan 144,792 3004 T 57 3771 1,255,189
12 Difference $ 39,558 5424 §011 $435
13 Louisiana Regional Inputs {Litespan] ! $ 277.565 $30.13 §7 31 $3744 2,306,079
14 GCG Litespan 407 351 37 45 7 52 44 97 2,305,079
15 Difference $(129.786) $(732) %021 $(753)
16 Mississipps Regional inputs [Litespan] ! $ 396.682 $5020 $875 $ 58.95 1,264,008
17 GCG Litespan 335.627 45 53 758 53.11 1,264.008
18 Difference $ 61.055 $4868 $116 $584
19 North Carolina Regionat inputs [Litespan] | $ 184 517 $2704 $668 $3372 2,534,578
20 GCG Litespan 196.543 27 99 563 34 62 2,534,578
21 Difference $(12.025) $(0.85) $005 3 (0.80)
22 South Carolina Regional Inputs [Litespan] ! $ 148258 $3095 $ 692 $ 3787 1 455,585
23 GCG Litespan 213,925 3779 5 81 44 60 1 455 585
24 Difference $ (65,867) $ (6 84) §0 11t $(6.74)
25 Tennessee Regionat Inputs (Litespan] ! $ 303,626 $30.18 $700 $ 3718 2,846,289
26 GCG Litespan 193,438 24 49 529 30.78 2,846,289
27 Difference $ 110,188 $5468 s0M $6.40
Total Line-weighted average
28 Regional inputs [Litespan}t $ 2 268 491 $ 28 51 $878 $3529 24493047
29 GCG Litespan 2,318,501 2942 B 76 3618 24,493,047
30 Difference $(50,011) $(091) §002 $ (0.89)
31 Percent increase -2.2% -31% 0 3% -2.5%

* - Density Zone - using monthiy benchmark values of $31 for Primary Residence Lines and $51 for Singte Line Business Lines
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Low-sensitivity outputs:

Our Report indicates (hat we anaiyzed the HAI Model to determine which Input variables have a
significant eftect on the model's output UNE cest rates, and which do not. Approximately 70 of
the Inputs are signiticant. The Stall asked us for our “low sensitivity” analyses that shew that
changing the remaining 103 inputs, ail in a direction designed to decrease UNE cost, produces a
change of less than $1.

The low sensitlvity anatysis is based on changing the inputs by 20%, with each input changed in
a direction designed to reduce cost.” Thus, the low sensitivity analysis does not allow for the
possibility that some changes would Increase cost, while others would decrease cost. Schedule 1
shows that the use of low-sensitivity Inpuis reduces the delault UNE rates by a total ol 71¢ per
line per month, which is a 3.8% reduction in the UNE rate. Scheduie 1 Line 30 aiso shows that

on ﬂ line-weighied average basis lor BeliSeuth, the low sensitivity inpuis reduce the default
USF* by $46.7 million per year. That I a 10.1% reduction from the USF pmlueed by (he default

inputs.

To put that eflect in context, the GCG recommendations for the roughly 70 sensitive inputs,
when adjusted to ferritory-speciic leasi-cost lorward-looking values, increase ihe system-wide
USF from $461 miillon {Schedule 1 Line 29] to $2.3 billlon [Schedule 3 Line 28]. The combined
loop and switch UNE rate increases irom the average default level of $18.71 per line per month
(0 $36.18.

We emphasize that 6(6's input recommendatiens, for the 70 sensiiive Input variables, are based
on forward-looking costs and in no way reflect the use of any set percentage change irom the
defauit inputs.

Schedule 2, attached hereto, provides the Inputs thai were used for the low-sensitivity analyses.

v

\2

In certain instances, the change in input would be less than 20% where, for example, a change of
20% would produce an unachievable input such as CCS in excess of 36.

Computed at density-zone level using $31 / $51 res / bus benchmarks. [t should be noted that the
USF level can be computed at any of three levels of detail: density-zone, wire-center or census-
block. As between the density-zone and wire-center computations, neither method always
produces a higher USF. The Louisiana Commission has recommended the use of the census-
block method, which for that state produced a higher USF.



Eifect of DACS investment

In the June 24, 1998 meeting with Stall, we indicated thal removing (he DACS investment {rom
our recommended DLC costs changed the model's output by approximately 10¢ per line per
month. That was based on a back-of-the-envelope computation that did not consider what turn
out to be significant second-order effects of removing DACS costs from the DLC Investment.

The BellSouth average loop UNE rate decreases by 38¢ per month [1.3% decrease| (rom the
average value, using GG recommended inputs, of $29.42 per month. Schedule 3 Line 30
indicates that the USF effect of removing DACS cost Is small, at $36.9 milllon [1.6% decrease
Irom GG Litespan positioni.

DACS Investment should be Included in determining the USF. The USF Is being impiemented In a
competitive environment. There are two issues concerning whether DACS costs will be incurred
in the low density areas in which HAI determines that USF suppert Is needed. /3 il the model
does not implement DLC in low density areas, then the inclusion of DACS costs in DLC inputs
would have no effect on the USF. In other werds, DACS costs woilld nel be an issue for USF.
However, our analyses indicate that, within HAL, the overwheiming majority of lines in low-
density areas are served via DLC.

Second, \ (here IS no competitien In the iow density zones, then there would be no need for
DACS investment in the DLCS Impiemented In (hese areas. However, the Telecommunications Act
is an Act “To promete competition and reduce reguiation In order to secure lower prices and
higher quality services for American (elecommunication consumers and encourage the rapid
deployment of new telecommunications technologles.”*

Paragraph 3 of the FCC's August 6, 1996 First Repert and Order In CC Docket Nos. 96-98 and 95-
185 states:

We are directed to remove these impediments to competition in all
telecommunications markets, while aiso preserving and advancing universal service
in a manner fully consistent with competition.

Paragraph 7 states:

our universal service reform order, consistent with section 254, will rework (he
substdy sysiem (o guarantee afiordabie service to all Americans in an era In which
competition will be the driving lerce in telecommunications. By relorming the
collection and distribution of universal service lunds, the states and (he Commission
will aiso ensure that the goals of atfordable service and access to advanced services

\3

Telecommunications Act of 1996,



1.

are met by means (hat enhance, rather than distort, competition. Universal service
reform is vitally connected to the local competition rules we adopt today.

It seems clear (hat the Intent of the Act is for competition fo be the driving force in
lelecommunications services, not only in high-density low cost areas, but in ail areas. The
suggestion thai costs necessary (o a competitive environment shoutld be excluded from the
computation of the . SF introduces a loglcal disconnect between USF and competition, which Is
inconsistent with the Act and the FCC's Order.

Elfect of state-specitic variables:

An important issue Is the ability to develop a cosi-proxy model that begins with a set of natienal
cost inputs, and then atiempis to develep state-specific values based on the use ol cost indices
or other factors that would produce cost inputs that are specific to local conditions. HAI R5.0a
Claims to produce state-specific results based on the application of () regional labor adjustment
factors and (1) terrain variables.

In effect, cost Indices are intended to enabie one e go irom a single cost number ai a particular
point and location In time, and convert (o costs al other locatlens and (imes based on locational
and time differences. In principie, this linking and indexing could produce reasonable results
in vartous areas of the country. However, ne ene has shown that the cost indices inherent to
HAI accurately reflect locational differences, or even that the starting point default input is
correct. Our analyses show that they are not correct.

A. labor

The default state-specific laber costs In HAI R5.6a are not correct. /34 (he analysis included
on page 6, looinote 4 of the GCG Repert shows (hat (he default laber cost tnput in HAI R5.0a 1
$35, which already Is Je/ow BellSouth's regional laber cost rate of $40.80. Second, this
disparity Is exacerbated by the use of the regienal labor adjustment factors. In the june 24
meeting with Stalf, we provided a scheduie [see Schedule 4 attached hereto] lor each BeliSouth
state comparing BeliSeuth's region-wide laber rate to the laber rates resulting irom the AT&T-
recommended regional labor adjusimeni and defaull Inputs. Those inputs produce an effective
labor rate in BellSouth’s region that is 27% to 38% below BellSouth's actual labor rate. It
anything, the regional laber adjustment factor applied to HAI R5.0a's default inputs should be
greater than 1.0, to adjust for the default input's understatement of laber costs.

B. Terraln

oOur analysls, on Schedule 5, indicates that remeving the terrain and rock hardness variables
has minimal effect on the output of HAI R5.0a. Removing these variables reduces the default
UNE rates by 7¢ per line per month, a reduction of 0.4%. It Is difficuii fo belleve that state-
specitic terrain variables would produce that smail of an effect. There Is sirong reason lor



doubting (he accuracy of the cluster-specific terrain vartables:

the terrain input variables Included in the HM50.mdb data base file have not been shown
to be accurate. For each cluster, there are four inputs, which interact to produce a change
In investment under relatively rare conditions:

rock hardness - relatively lew clusters have an input for rock hardness. The Hatlleld
Inputs Portiollo (“HIP") Indicates that clusters with “hard” rock have a default rock
placement multiplier input of 3.5, and those with “soft” rock have a default rock
placement muitiplier input of 2.0. This is net entirely correct, because (1) clusters not
having any reck hardness input, wiich account for the vast majority of clusters, have
a multipiler input of 2.0 and, (1) the model adjusis the piacement multiplier based
on the degree (o which the rock depth in the cluster Is less than the defanlt input of
24 Inches.

rock depth - which is used to modify the rock hardness multipiter.

If the rock depth exceeds 24 Inches, which It nsually does, even if there is hard rock
then ne hard rock piacement muitipiier is appiied in HAI R5.0a. As an example, If
there Is hard rock and the rock depth Is 23 inches, then the app//edrock placement
multipiier fs not 3.5 but 1.10:

3.5-3.5-1.00x23/24=1.10.

In this example, because the hard rock is assumed fo be fairly deep, the rock depth
adjustment eliminates 23/24ths of the effect of the hard rock placement multiplier.
Scheduie 6 Lines 1 - 3 show that, using default inputs, the applied rock placement
multiplier in HAI R5.0a IS rarely anything over 1.0 [/¢., no adjustment for hard
rock]. In fact, It appears (hat the rock piacement multiplier alfects only 9 out of the
32,866 clusters in BellSouth's 9-state territory.

There are (3) relatlvely few clusters (haf have “hard” rock, (0) very lew clusters (hat
hare rock cleser 1o the sariace (han 24 Inches, and (c) exiremely few clasiers il
have both “hard” rock and rock close fo the sarface. Therefore, rock hardness is a
very Insignificant input factor.

Finally, the applied rock placement multiplier atiects only the /abor portion ol pole
placement cost, buried cable placement and conduif placement. As discussed above,
the laber costs in HAI R5.0a's default Inputs are understated. Thereiore, any rock
placement multiplier is also understated af least (o the same extent.

surface texture - HAI R5.0a has 258 categories of surface texture, lor which there
are 2 x 258 = 516 inputs. For each surface texture type, one nput is the “effect,”



Which s a cost multipiler. The second input, which defaults to 1.0 for each type of
texture, 18 for “fraction cluster alfected.” The 1.0 default assumes that the surface
texture covers the entire cluster.

01 the 258 surtace texture types, 141 (ypes have a defanlt “eflect” Input of 1.0.
Therelore, only 117 of the surface texture types have the potential for increasing cost
in HAI R5.0a. The following tabie indicates the default “effect” Inputs in the model,
along with the number of surface texture types having each such {nput:

Number  Inpwt

141 1.0
39 11

41 1.2

24 1.3

5 1.5

2 2.0

4 3.0

1 3.5

1 4.0

Most of the surface types have the petential for increasing cost by only a very small
amount.

As for the rock placement multipiier, the surface texture input affects only the iabor
pertion of the costs of insialling peles, and placing buried cable and underground
conduit. As shown above, mest of the surface (exture inputs are not much ditferent
from 1.0. Schedule 6 lines 4 - 15 indicate that, at least for BeliSouth's territories, the
vast majortty of clusters utilize difficult surface multipiers of 1.0 or 1.1.

distribution distance muitipiier, ditficult terrain - (he default input for this variable
18 1.0, which means (hat fAI R5.0a dees net impiement any extra distribution cable
in difficuit terrain sifuations. The HIP explains, “While the typical response to
difficult soil conditions is often to simply route around these conditions, which could
be reflected In this [distance multiplier] parameter, HM 5.0a [nstead treats the effect
ol difficult soll conditions as a multiplier of placement cost . . ."

In effect, while the model has the ability lo Increase distance in response (o difficult
terrain, It does not do so. The authers of the model have rejected the typical
response to difficult soil conditions.

water depth - if the water tabie in a cluster Is higher than the water depth threshold
[default 5 f1), then HAI R5.0a Increases the cost of copper leeder manholes to account



