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along any shared route. The use of the factor approach captures the reality of

what 1s shared.

RECOGNIZING THAT BST USED ITS BOOKS TO DEVELOP
FACTORS FOR STRUCTURE COSTS RATHER THAN RELYING ON
THE FLORIDA FILED LOOP MODEL, DO YOU HAVE ANY OTHER
COMMENTS REGARDING D&P’S CLAIMS ABOUT STRUCTURE

SHARING?

Yes. | have four comments. First, D&P calculated the sharing percentage
outside of the filed loop model. Their calculation was based on a formula I
provided that I now believe has an error. My original formula leads to the
double counting of routes where feeder copper and feeder optical fiber are on
the same path. This double counting will lead to an overstatement of the

shared route miles.

Second, as I stated in the Florida model filing, structure costs were developed
outside of the model, and therefore any peculiarities in the model for structure
costs were not carefully examined. However, it now is obvious that the Florida

model has the effect of sharing structure in any instance in which feeder and

distribution share the same route. This approach is wrong and is being
modified in the BellSouth model to capture the sharing facts addressed above.

The modifications will incorporate:
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e Asnoted, very little of underground feeder is shared with distribution.
e Where aerial plant is placed adjustments need to be made to install
larger poles closer together. Or alternatively, these large copper cables
should be buried or placed underground
e A percentage sharing input will be created to allow the user to specify
what portion of the shared feeder and distribution route should share
structure. This will exclude the first two items above.
As discussed, this modeling error is not a problem for the BellSouth Florida
filing due to the fact that structure costs were developed outside of the model,
but it could lead to improper conclusions if one were to rely on the current

Flonda model to develop structure costs.

WHAT ARE YOUR THIRD AND FOURTH COMMENTS

REGARDING D&P’S STATEMENTS ON STRUCTURE SHARING?

Third, even if one were to apply the sharing percentage D&P developed from
the Florida model, the application of the sharing percentage leads to a bias.
D&P developed the sharing percentage using the following formula based
upon output from the BellSouth Florida model.

e Sharing % = Shared Route / (Total Route accounting for Shared)

Or

e 12.94% = 5,835/ 45,082
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D&P then imply that this could be applied against the route mileage from the
HCPM. However, the HCPM total route mileage double counts the shared
routes of Feeder and Distribution. By applying the “D&P” factor, the shared
portion of the HCPM is being reduced twice, not once. A more
mathematically correct approach would be to adjust the Florida BellSouth
model percentage is as follows

e Sharing % = Shared Route / (Total Route + Shared Routed)

Or

e 11.4% =5,835/(45,082 + 5,835)

Fourth, while the existing (uncorrected version of the) BellSouth Florida model
implies that route sharing takes place, it is inappropriate to use assurmed values
from it and apply them to other models without recognition of the fundamental
differences in the models. The Florida model utilizes roads to create minimum
spanning road trees. These trees represent the most accurate estimate of how
routes will typically run. The HCPM, on the other hand, routes rectilinearly.
This leads to a mis-statement of the routing that must be incurred om a going
forward basis to reflect rights-of-way constraints. To utilize a factor from a
Florida model on an already biased HCPM estimate could lead to either greater

or lesser bias.

CAN STRUCTURE SHARING OCCUR ON A ROUTE THAT HAS

BOTH FEEDER AND DISTRIBUTION?
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Certainly, however, I do not believe that sharing takes place to the extemt
recommended by D&P2. For underground and aerial structure, such sharing
may occur when the type of structure coincides and the economics of
placement dictate sharing. With buried structure, timing of placement adso
becomes a factor. As I mentioned previously, it is my understanding that: a)
sharing will rarely occur with underground feeder, b) sharing will rarely occur
on aerial structure for copper feeder without adjustments to the pole size and
spacing, and c) sharing can only occur in buried plant when the feeder and
distribution facilities are being placed at the same time. Recognizing these
limitations and the fact that D&P’s use of the BellSouth Florida sharing
percentage is flawed, I believe D&P’s unsupported 10% is a gross

overstatement of the true value of shared structure.

D&P STATE, AT PAGE 22, IN SECTION II1.8 ENTITLED
“FEEDER/DISTRIBUTION SHARING”, THAT THEY HAVE
“REDUCED THE ROUTE MILES AND STRUCTURE COSTS BY

10%.” (EMPHASIS ADDED). DO YOU HAVE ANY COMMENTS?

Yes. In addition to the fact that I believe the 10% is overstated, if the ingent is
to reflect a phenomenon of 10% of feeder structure being shared with

distribution cable, then D&P have clearly over adjusted for at least two

2 Again, | have confirmed this with a number of engineers, including Ms. Caldwell.
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reasons. First, the reduction of route miles leads to more than a reduction in
structure costs. Reducing total route distance by 10% will not only reduce
structure distance (and structure cost), it will also reduce cable distance (and

cable costs) and other related network costs.

Second, the reduction of both route miles and structure costs keads to a double
reduction in structure costs (once indirectly through a reduction in route miles,
then again through an explicit reduction in structure costs). As noted above,
the total effect is more than double counting since cable costs and other

network costs are also reduced.

D&P REFERENCE A KANSAS ORDER AS SUPPORT FOR THE
REDUCTION IN STRUCTURE COSTS. DO YOU HAVE ANY

COMMENTS?

Yes. It is interesting that D&P state “the Kansas Corporation Commission
reduced the distribution distance produced by the model by 15%.” This would
support a reduction (in Kansas) in distribution, not a reduction in distribution
and feeder distance as recommended by D&P. Second, in reviewing Table 1
on page 12 of D&P’s testimony, it appears that D&P have reduced the
distribution distance by 28.5%, not 15%. D&P provide no specific

Justification in this proceeding for a reduction in the distribution distance of
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28.5%. In particular, D&P provide no specific justification for such an

adjustment in Georgia.

ARE THERE ANY OBVIOUS SHORTCOMINGS OF THE HCPM

THAT D&P FAILED TO MENTION?

Yes. I will cover three additional shortcomings. First, as I mentioned in my
direct testimony, the HCPM’s use of Special Access derived channel
equivalents will lead to biased results. Second, the HCPM engineers all

customer lots in the same manner. The lack of recognition for larger cables

and terminal equipment at multiple line lots will lead to biased results. And

third, the use of rectilinear routing may mis-state the required routing.

IN REGARDS TO YOUR FIRST SHORTCOMING, YOUR DIRECT

TESTIMONY NOTED A CONCERN IN THE SM’S USE OF DERIVED
SPECIAL ACCESS CHANNELS. DID D&P SUGGEST A CHANGE TO

CORRECT THIS PROBLEM?

No. I note in my direct testimony (beginning at page 16) that the use of
derived channels creates two types of distortions that lead to an overestimate of

special access lines of 696.4% and an understatement of BellSouth’s universal

service funding needs. With DS! and higher levels of multiplexing, the SM

“derives” a higher count of DSOs as if each of these channels were actually
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served on a dedicated copper pair. The HAI portion of the SM derives per
loop cost by dividing the total investment columns by the total lines, including

derived channels. In so doing, the SM is spreading the costs of a largely

copper-pair-POTS network across a count of lines that includes electronically

derived channels that are not used by POTS customers. In addition, by using
the ARMIS value, services are being modeled that don’t even use the public

switched networked (e.g., some DSls, DS3s, OCls, etc.).

Without correcting for this problem, D&P have understated BellSouth’s

universal service costs and the resulting subsidy.

- CAN YOU EXPAND ON THE ISSUE OF DROP ENGINEERING?

The HCPM engineers all customer locations in the same manner (i.e., 1-2 pair
NID and 2-5 pair drop cable) even though almost 5% of the PNR records
(Customer Location Data) show lots with 5 or more lines. The model should
install building terminals and larger copper cables at these multi-line locations.
And in certain circumstances, the model should place intrabuilding cable. To
implement a code fix to address this error would be impossible in the time
available. However it is possible to implement input changes that minimize
this problem. In Exhibit JWS-4, I have provided the changes to the drop cable
and NID inputs. The drop cable input was derived by weighting together the

estimated cable cost at each lot. For NIDs, we looked at the cost differential
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between the BST filed input and the actual NID cost that would be incurred at
each location. We excluded the lots with over 5 lines, assuming that a building
terminal would be installed at the site. We could not, however, address the
issue of intrabuilding cable and the need for building terminals on site in the

current construction of the HCPM. This issue should be investigated further as

time permits.

The results of my analysis indicate that the NID input should be increased by

$3.98 per NID. For drop cable, the input should be changed from BST’s input

of $318/1000ft to $493/1000ft.

CAN YOU EXPAND ON THE ISSUE OF USING RECTILINEAR

DISTANCES?

D&P fail to address the biased introduced with the use of rectilinear distances.
While D&P mention the sharing of routes and reductions to the distribution
routing, they fail to recognize that the HCPM routing is biased due to the fact
that it fails to address the routes the cable must follow (i.e., rights of way on or
near roads). The result of their modifications is that they have attempted to
adjust a biased number. It is unclear whether the adjustments accentuate or

reduce the bias from the true forward-looking cable route requirements.
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Before any of their adjustments can be considered, one must concurrently
recognize the routing adjustment needed in the HCPM. The ideal approach
would be to incorporate road routing in the HCPM. However, there is not
enough time or data in this proceeding to accomplish this task. Instead, it is
possible to develop a statewide route adjustment factor to recognize the
adjustment needed to bring the HCPM route distances in line with the roads
they must follow. As I stated in my direct testimony (footnote 8, page 21)
“while I have not conducted a formal study for Georgia, based on my
experience, I believe the average road multiplier is probably closerto 1.10 to

1.20 rather than the .95 to 1.05 that the FCC reports.

HAVE YOU BEEN ABLE TO DETERMINE AND SUPPORT A VALUE
THAT SHOULD BE USED FOR THE ROAD FACTORS IK THIS

PROCEEDING?

Yes. We selected 10 Georgia wire centers at random. (Due to time constraints
we were only able to analyze a limited selection of data in Georgia.) For these
10 wire centers, we obtained the resulting cluster data from a run of the
HCPM. For the cluster data in each of the 10 wire centers, we compared the
sum of the rectilinear distances from each Drop Terminal back to its.
corresponding SAI compared to the sum of the road distances from those same
Drop Terminals back to their corresponding SAls. This comparison provides

an estimate of the difference in using the road routing between points (i.c.,
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attempting to better reflect rights-of-way constraints) rather than the rectilinear
routes as used in the HCPM.  The results of our analysis are provided in
Exhibit JWS-5. Based on this analysis, a road adjustment factor of up to 1.45
could be supported. However, to be conservative, I selected a value of 1.1, as

suggested in my direct testimony, as the adjustment factor to use in the HCPM.

HOW SHOULD THIS VALUE BE APPLIED IN THE MODEL?

This value should be inserted into the mode! for the DistRoadFactor and

FeederRoadFactor in the FeedDist tab of the input worksheet.

CAN YOU SUMMARIZE YOUR FINDINGS:

Yes, the table below summarizes the changes that should be made to the model

to better estimate the costs of universal service in Georgia. These changes

" incorporate the inputs filed by BellSouth in their August 1, 2000 filing,

including the correction to the special access line problem noted in my direct
testimony. I have also incorporated Items 1-7, recommended by D&P (with
an assumption that they are valid), with corrections/modifications as noted in
this testimony. Finally, I have also incorporated the drop/NID input changes

and the inclusion of a road adjustment factor.

The runs made were as follows:
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Run 1:

c FCC’s posted version of the HCPM model

o FCC inputs

o FCC wire center line counts with ARMIS special access channel
equivalents.

Run 2:

o FCC’s posted version of the HCPM model

o BST inputs as filed on August 1, 2000

o FCC wire center line counts with ARMIS special access channel
equivalents.

Run 3: (This is the basis for BST’s August 1, 2000 results)

o FCC’s posted version of the HCPM model

o BST inputs as filed on August 1, 2000

o BST wire center line counts with BST special access pair equivalents.

Run 4:
o Modified HCPM code incorporating' D&P code changes with
corrections/modifications as noted in this testimony.

o BST inputs as filed on August 1, 2000

o BST wire center line counts with BST special access pair equivalemnts.

Run 5:
o Modified HCPM code incorporating D&P code changes with

corrections/modifications as noted in this testimony.

c BST inputs as filed on August 1, 2000
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* Drop cable and NID inputs modified based on the discussion in this

testimony.

o BST wire center line counts with BST special access pair equivalents.

e Runé6:

o Modified HCPM code incorporating D&P code changes with

corrections/modifications as noted in this testimony.

o BST inputs as filed on August 1, 2000

= Drop cable and NID inputs modified based on discussion in this

testimony.

* Inclusion of a Road Adjustment factor as discussed in this

testimony and my direct testimony.

o BST wire center line counts with BST special access pair equivalents.

The results of these model runs were as follows:

Run Description of Run Basic Local Universal
Number Service Cost Service Fund?
1 FCC Version $23.63 $44,706,077
2 BST Input Changes as $26.60 $68,883,769
filed August 1, 2000

3 This will not match BST’s filed universal service fund value. Instead, this uses the FCC’s criteria.
The FCC’s approach was used in this table to allow for a consistent comparison to D&P’s results.
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3 BST Filing with Special

Access Correction

$29.06

$100,559,606

4 AT&T HCPM Code
Changes (Items 1-7),
with corrections and

modifications noted in

this testimony

$27.12

$72,799,284

5 Drop cable and NID

input changes

$27.35

$74,980,691

6 Application of 1.1 Road

Adjustment Factor

$28.52

$92,114,858

BASED ON THESE RESULTS, WHAT DO YOU CONCLUDE?

Prior to this proceeding, [ was aware that some problems existed in the HCPM.

However, given that AT&T /MCI WorldCom and BellSouth stipulated to the

use of the HCPM, in my direct testimony 1 focused on inputs changes that

would minimize errors in the HCPM. The results of my changes, incorporated

into BellSouth’s original filing could be used in determining areas of Georgia

that are in need of universal service funding. With (or even without) the model

code and input changes I proposed im my direct and in this rebuttal testimony,

the HCPM can help determine where funding is required. However, the

changes I have recommended are critical to obtaining a more accurate estimate
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of the amount of required USF funding. While D&P have proposed some

model changes, they have failed to address others that are needed to arrive at

an accurate assessment of the required funding.

DOES THIS CONCLUDE YOUR TESTIMONY?

Yes it does.
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BellSouth Telecommunicatioms, Inc.
GPSC Docket No. 5825-U
Exhibit JWS-1

JWS-One
Modifications to Tech.Pas
Replaces Lines ~255-269

In these code revisions, added code is indicated with an underline.
Removed code is indicated with strikethrough fonts. The addition of a
new procedure makes maintaining line numbers difficult. Wherever new
code is added, existing code is maintained to simplify searching for
the relevant section.

An electronic version of these changes is available if requested.

var
af : double;
b2s : double;
cost : array|copper26..fiber] of double;
cmin : double;
techmin : techtype;
t : techtype;

begin

tmp2 :=

tl terminal cost fn(SA array”[i]".lines/FillFactor,n96,n24);
tmp2 := tmp2*ac tl term;




BellSouth Telecommunications, Inc.
GPSC Docket No. 5825-U
Exhibit JWS-1

{ For sizing cross-connect box, we need cable size on both
feeder and distribution side. }

if 126 > IntfcCost[NumXCBoxSizes]*.NumLines then
Rur.Error(201) ;
d26 := IntfcCost(l]”.NumLines;
for n := 1 to NumXCBoxSizes-1 do
L if {126 > IntfcCostin]”.NumLines) and (126 <=
IntfcCost [n+1] " .NumLines)

then d26 := IntfcCost[n+l]”.NumlLines; { D-side cable size }

b26 :=
SA array” [i] “.Reslines/fill factor fn(SA array” [i]“.density,0) +
(SA array”“[i] “.BusLines - (one -
PairsPerTl1System/ChannelsPerTl1System) *SA array [i]”.SwitchedDS1 +
SA array”[i] “.SpclAccesslines - (one -
PairsPerTl1System/ChannelsPerT1System) *SA array” [i] " .SpclAccessDSl) /
fill factor fn(SA array”[i]”.density,0);

- if b26 > IntfcCost [NumXCBoxSizes]”.NumLines then
RurError (201) ;
f26 := IntfcCost[l]”.NumLines;
for n := 1 to NumXCBoxSizes-1 do
if (b26 > IntfcCost[n] *.NumLines) and (b26 <=
IntfcCost [n+1] * .NumLines)
then £26 := IntfcCost|[n+1]”.NumLines; { F-side cable size }

o { match on interface size large enough to handle both
cables, if not big enough, assign largest xcbox |}

if (d26+£f26) > IntfcCost [NumXCBoxSizes]”.NumLines then

begin
tmpl := IntfcCost [NumXCBoxSizes] ” .NumLines;
end
else
begin
tmp3 := IntfcCost [1]".NumlLines;

for n := 1 to NumXCBoxSizes-1 do
if ((d26+f26) > IntfcCost[n]”.NumlLines) and

((d26+£26) <= IntfcCost[n+1]”“.NumLines)

then tmp3 := IntfcCost[n+1l]”.cost;

{modified then clause in accord with Pitkin

testimony}

end;




BellSouth Telecommunications, Inc.
GPSC Docket No. 5825-U
Rebuttal Exhibit No. JWS-2

JWS -Two
Modifications to Terminal.Pas
Replaces Lines -~260-269

In these code revisions, added code is indicated with an underline.
Removed code is indicated with strikethrough fonts. The addition of a
new procedure makes maintaining line numbers difficult. Wherever new
code 1is added, existing code is maintained to simplify searching for
the relevant section.

An electronic version of these changes is available if requested.

function drop_terminal_cost_fn(

lines : double;
density : double;
pct_ugd : double;
pct_bur : double;
pct_aer : double
) : double;

var i : integer;

temp : double;
becin
temp 1= zero;

if lines < 1.0e-6 then drop_terminal cost_fn := zero else

if lines > 25 then lines:=lines+*2;

{Code added to reflect that sizing a Building Terminal requires
using

both the F&D side demand. As written in tech.pas}

if (lines > DropTermCost [NumDropTerminalSizes] “.size) then

begin
temp := pct ugd*DropTermCost [NumDropTerminalSizes]”.CostUgd +
pct bur*DropTermCost [NumDropTerminalSizes] *.CostBur +

pct aer*DropTermCost [NumDropTerminalSizes] *.CostAer;

____ end
_____ else
_____begin
temp := pct ugd*DropTermCost[1]“.CostUgd +
pet bur*DropTermCost [1] *.CostBur +
pct _aer*DropTermCost [1] *.CostAer;




BellSouth Telecommunications, Inc.
GPSC Docket No. 5825-U
Rebuttal Exhibit No. JWS-2

for i := 1 to NumDropTerminalSizes-1 do
if (lines > DropTermCost[i]”.size) and (lines <=
DropTermCost [i+1) " .size) then
o begin
temp := pct ugd*DropTermCost[i+1] " .CostUgd +
pct bur+*DropTermCost [i+1] *.CostBur +
pct aer*DropTermCost [i+1]”*.Costaer;

{modified above assignment clause in accord with D&P}

drop terminal cost fn := temp;
END; { if lines >= 1 }
end;




BellSouth Telecommunications, Inc.
GPSC Docket No. 5825-U
Rebuttal Exhibit No. JWS-3

JWS-3
Clusintf.Pas

In these code revisions, added code is indicated with an underline.
Removed code is indicated with strikethrough fonts. The addition of a
new procedure makes maintaining line numbers difficult. Wherever new
code is added, existing code is maintained to simplify searching for
the relevant section.

FCC code was used as base for this comparison. An electronic version
of these changes is available if requested.

type d4vector = arrayll..4] of double;

i4vector = arrayll..4] of integer;
string2 = string(2];
string4 = stringl4];
string8 = stringl[8];
stringl4 = string(14];
stringl32 = string(132];
52500 = array[l..2500] of single; {ADD following Four lines}
12500 = array{l..2500] of integer;
s2500 ptr = “82500;
i2500 ptr = “i2500;
var
CLUfilel : text;
CLUfile2 : text;
OUTfile : text; {Add line}
BINFile : file of GridRecordType;
do_batch : booclean;
areaname : string8;
CloseParam : string2;
dataline : stringl32;
ClusterNumber : integer;
CloseWindow : boolean;
SetRaster : boolean;
WeightDensity : boolean;
GlobalRasterSize : double;
CmdParam : array(l..4] of strings8;
code : integer;
dens : double;
DataError : boolean;

TerrainDataError : boolean;

{add three lines}

GR RLines : 82500 ptr;
GR Blines : 82500 ptr;
GR Index : 12500 ptr;

{Following two lines commented out}
{  ResTrueUp : double;}
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{ BusTrueUp : double;}

{***The following sort procedure was added to Clustintf.pas. It is
analogous to one used elsewhere in the model. Existing code is shown
at the beginning to indicate a possible insertion point.##w}

99: dispose(rra);

END;
{Add new procedure}

PROCEDURE SortlIndex(n: integer; rv: s2500 ptr; rn: i2500 ptr};

(i

This routine was borrowed from Press, et al., Numerical
Recipes, 1st edition, 1986.
*)

LABEL 99;
VAR

1,j.,ir,i: integer;

rrv, rrv2, rrv3: single;

rrn: integer;

BEGIN
IF (n<2)Then Goto 99; {BJB}
1l := (n DIV 2)+1;
ir := n;

" WHILE true DO BEGIN
IF (1 > 1) THEN BEGIN

1 := 1-1;
rrm := rn”[1];
rrv := Frac (rv”[rrn));

END ELSE BEGIN
rrn := rn”[ir];
rrv := Frac (rv"[rrn]);
m”*{ir] := m”*[1]);
ir := ir-1;
IF {(ir = 1) THEN BEGIN

rn” (1) := rrn;
GOTO 99
L END
END;
_—- i = 1;
J 1= 1+1;
IF rrv >= 0.5 THEN rrv := rrv - 0.5 ELSE rrv := rrv + 0.5;
WHILE (j <= ir) DO BEGIN
rrv2 := Frac (rv*[rmn*[j]1);
- IF rrv2 >= 0.5 THEN rrv2 := rrv2 - 0.5 ELSE rrv2 := rrvz +
0.5;
IF (j < ir) THEN BEGIN
rrv3 := Frac (rv*[rmn“[j+111]);
IF rrv3d >= 0.5 THEN rxrv3d := rrv3d - 0.5 ELSE rrv3 := rrv3d +
0.5;

IF (rrv2 > rrvi) THEN BEGIN
rrv2 := rrv3i;




J o= J+1;
END;
END;

o IF (rrv > rrv2) THEN BEGIN
rn*[i] := m”~[j];
i:=13;

J = 3+3:
END ELSE j := ir+l;

. _END;

rn” [i] := rrn;

__END;

95

END;

procedure rasterize{ ClusterNumber

integer) ;

type dso00 = array[1..8000] of double;
iBsooo = array(l..8000] of integer;
d8000_ptr = “d8000;

i8000_ptr = “18000;

const big : double=1.0el0;
mil : double=0.0010000;
fifty : double=50.0000;

vax

x : d8000_ptr;
b4 : d8000_ptr;
ResLines : d8000_ptr;
BusLines : d8000_ptr;
NumberOfPoints : integer;

i : integer;

c : integer;
code : integer;
VvBtr : stringl4;
Xtry : double;
ytry : double;
numtry : integer;
m : double;
1lx : double;
1lly : double;
urx : double;
ury : double;
data2 : stringliz;
indata : stringl32;
3 : integer;
k : integer;
RastersSize : double;
RasterToolLarge : boolean;

ResResiduallines : double;
BusResiduallines : double;
z : double;
dResLines : double;
dBusinessLines : double;

BellSouth Telecommunications, Inc.
GPSC Docket No. 5825-U
Rebuttal Exhibit No. FWS-3
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bpop : array(l..50,1..50) of boolean;

rpop : array(1..50,1..50] of boolean;

n2 : integer;

d1 : double;

dz : double;

dril : double;

nril : integer;

R_Lines : array([l..50,1..50] of single; {Added for D&P
Changes }

B_Lines : array[1..50,1..50] of single;

{ndded for D&P Changes}

AllowDeletes : boolean; {Add to correct true up

iResLines ; integer; {Add to correct true up

iBusLines : integer; {Add to correct true up
begin

{*

Now calculate the number of residential primary lines, using logic
akin to that above.
*)

GR”*.PrimaryLines := round( drl ) + GR”.HousingUnits - nrl;

writeln{(QUTfile, ' Number of data points: ', NumberOfPoints);
{Added above to support an auditing file}
writeln{' Number of data points: ', NumberOfPoints);

GR”.gBusinessglines := round(dBusinessLines);
GR” .gPrivatelLines := 0;
GR" .gSpecialLines := 0;
writeln(OUTfile, ' ResLines, Business Lines:
' ,GR”" .gResLines, ', ',GR".gBusinesslines) ;
{added above to support an auditing file}
writeln(' Reslines, Business Lines:
' ,GR".gResLines, ', ',GR".gBusinessLines) ;

if ( GR".HousingUnits>0 ) then GR".lines_per_ house :=
dResLines/GR" .HousingUnits else
GR” .lines_per house := one;
if ( GR".BusinessUnits>0 ) then GR".lines_per_bus 1=

dBusinessLines/GR” .BusinessUnits else
GR" .lines_per_bus := one;

1llx := 11x-mil; {Added for D&P
lly := lly-mil; {Added for D&P
urx := urx+mil; {Added for D&P}
ury := ury+mil; {Added for D&P}

RasterSize := GlobalRasterSize;

{ if raster size is not given externally, or it is too large, calculate
it here. }
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RasterToolLarge := false;
if ( max( (urx-11x), (ury-1lly) )/RasterSize > fifty ) then
RasterToolarge := true;

if RasterToolarge or {SetRaster = false) then
begin
RasterSize := max( (urx-1llx), (ury-1lly) )/fifty;
end
____else

____begin
RasterSize:=max((urx-11lx), (ury-1ly)) /round (max ( (urx-11ix) , (ury-

lly) ) /Rastersize+half);

end;
{added above for D&P}

{***The following section of code is excerpted in entirety to place the
code changes in context with existing code. Changes/additions are
underlined. *+=*}

(* These loops handle the actual rasterization. )

for i := 1 to GR”.nrow do

for j := 1 to GR".ncol do

begin
GR”.ResLines[i,j] := 0;
GR” .BusLines (i, j} =
bpop(i,j} := false;
rpopli,j] := false;
R Linesg{i,j] := zero;
B Lines[i,j] := zero;

end;

for k := 1 to NumberOfPoints do
begin
i round( abs(y”*[k] - lly)/RasterSize + half );
round{ abs({x*[k] - llx)/RasterSize + half );

3

{remove the strikethrough line)}
R Lines([i,j] := R Lines(i,j] + ResLines” [Xk];
{add underline line}

if ResLines”[k] > zero then rpopl[i,j] := true;

A~

{remove the strikethrough line}

B Lines[i,j] := B Lines([i,j] + BusLines”{k];
{add underline line}

if BusLines”[k] > zero then bpopli,j] := true;

end;
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writeln (OUTfile, ° Completed basic rasterization.!);

writeln ("’ Completed basic rasterization.');

(* Now we need to handle residual lines caused by fractions of lines
in input data. *)

RegResiduallines := dReslLines;
BusResiduallines := dBusinessLines;

iReslLines := 0;
iBusLines := 0;
for i := 1 to GR".nrow do
for j := 1 to GR".ncol do
begin
GR”.ResLines[i,j} := round(R Lines{i,jl)
GR” .BusLines[i,j] := round(B Lines[i,jl])

.
7
-
I

ResResiduallines := ResResiduallines - GR".ResLines[i,j)];
BusResiduallLines := BusResiduallines - GR”.BusLines[i,j];

iResLines := iReslLines + GR”.ResLines[i,jl;

iBuslines := iBuslLines + GR™ .BusLines([i,ijl;
GR RLines”((i - 1) * GR".ncol + j] := R Limes[i,j];
GR BLines”[(i - 1) * GR".ncol + j] := B Lines[i,jl;
GR Index*[(i - 1) * GR*.ncok + j] := (i - 1) * GR".ncol +
ji
end;
ResResiduallines := round(ResResiduallines);
BusResiduallLines := round{BusResiduallines);
——while—abs{—ResResiduallines—)——1i-8e—4—de
——begin
——— g re—ran3-{idumi
2 g*{ R REOW—~1
3 —reouné{s)+is
2 ran3-{i-dum—-
f—t-w— gt {OR- REOI—~I )
3 rounRa-{-a-+is

{remove the strikethrough lines above}

{sort grids so those that contributed to the most to any overage are at
the beginning of the list and those that contributed the most to any
underage are at the end of the list

SortIndex (GR“.nrow * GR".ncol, GR_RLines, GR_Index);

for i := 1 to GR".nrow * GR".ncol do writeln (OUTfile,
GR_RLines” [GR_Index" [i]]);

if ResResiduallines >= zero then
begin
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kK := 1;
while abs (ResResiduallLines) > 1.0e-4 do
begin
i := ((GR Index*[k] - 1) Div GR".ncol) + 1;
3 := ({(GR Index“[k] - 1) Mod GR”.ncol) + 1;

if rpopli,j] then { only add lines to populated

microgrids }

begin

writeln (QUTfile, ° added 1 res to (', i, ',', i,

')"

GR RLines” [GR Index™[kl])};

A

GR".ResLines[i,j] := .
GR”.ResLines[i,j] + 1;

¥ r

ResResidualLines := ResResidualLines - one;

iReslLines := iResLines + 1;
. end;
k :=k + 1;
if k > GR*.nrow * GR".ncol then k := 1;
end;
end
else
begin
AllowDeletes := false;
k := GR”.nrow * GR .ncol;
while abs (ResResidualLines) > 1.0e-4 do
begin
i := ({(GR Index“[k] - 1) Div GR".ncol) + 1;
i := ((GR Index“[k] - 1) Mocd GR".ncol) + 1;
{

subtract lines if there is currently at least TWO lines
or if this is second time through the list and there originally
EXACTLY one line

}

if ((AllowbDeletes = false) and (GR".Reslines[i,j] > 1))

then
begin
. writeln(OUTfile, ° removed 1 res from (', i,
', , 3, ")', GR RLines™[GR Index” [k]]);
GR".ResLines[i,3j] :=
SRA.F I. E. i] !'
GR”.RegLines[i,j] - 1;
ResResiduallines := ResResidualLines + one;
—end;-
—_————ends
——eands

iReslines := iReslLines - 1;

end;

if ((AllowDeletes = true) and (GR*.ResLines[i,j] > 0) and

(round (GR RLines” [GR Index”[k]}}) = 1)) then

begin
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writeln(OUTfile, * deleted res from (', i, ',',
j, ')', GR RLines”[GR Index”[kl]]);

GR” .ResLines{i,j] := GR".ResLines[i,j] - 1;
ResRegiduallines := ResResiduallines + one:
iResLines := iReslLines - 1;

end;

k :=k - 1;

if k < 1 then

begin
k := GR".nrow * GR”.ncol;
AllowDeletes := not AllowDeletes;

end;

end;

end;

SortIndex (GR”.nrow * GR".ncol, GR BlLines, GR Index);
if BusResiduallines >= zero then

_____begin
k := 1;
while abs(BusResiduallLines) > 1.0e-4 do
begin
—_— g —re—ran3-{idum
gt { SR Rrew—1}+
i e roundi{sl+is
- ran3-Hidum>;
- g+ (GR- —neel-13+
3 -round-{ta+i+
if - BusResiduallLines—>—aero—+t:hen
—————begin
i := ((GR Index“[k] - 1) Div GR".ncol) + 1;

j := ((GR Index“([k) - 1) Mod GR".ncol) + 1;
if bpop(i,j] then { only add lines to populated

microgrids }
begin
writeln(OUTfile, ° added 1 bus to (', i, ',‘', j,
*}', GR BLines” [GR Index”[k]]);
GR".BusLines[i,j] := GR”.Buslines[i,j] + 1;
BusResiduallines := BusResiduallLines - one;
iBusLines := iBusLines + 1;

end;
k := k + 1;
if k > GR*.nrow * GR".ncol then k := 1;
end;
____end
____else
___begin

AllowDeletes := false;

k := GR*.nrow * GR".ncol;

while abs (BusResidualLines) > 1.0e-4 do
begin

i := ((GR Index“[k] - 1) Div GR".ncol) + 1;
j := ((GR Index*{k] - 1) Mod GR™.ncol) + 1;
{

subtract lines if there is currently at least TWO lines
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if this is second time through the list and there

originally
. EXACTLY one line
if ((AllowDeletes = false) and (GR".BusLines[i,j] > 1))
then
begin
writeln (OUTfile, ° removed 1 bus from (', i,
',', j. ')', GR BLines“|[GR Index"*[k]l);
GR“.Buslines [i,j] := GR".BusLines[i,j] - 1;

BusResidualLines := BusResiduallines + one;
iBuslines := iBuglines - 1;
end;
if ((AllowDeletes = true) and (GR”.BusLines(i,j] > 0) and
(round (GR BLines” [GR Index“[k])]) = 1)) then
begin
writeln (OUTfile, ° deleted bus from (', i, ',',
j, ')', GR BLines” [GR Index"[k]1});
GR” .BusLines [i,j] := GR".BusLines[i,j) - 1;
BusResidualLines := BusResiduallLines + one;
iBusLines := iBuslines - 1;

end;

k := k - 1;
if k <1 then
begin

k := GR".nrow * GR”.ncol;
AllowDeletes := not AllowDeletes;
end;

end;
end;

while abs{ ResResiduallLines ) > 1.0e-4 do
begin
ran3 (idum) ;
z* {GR" .nrow-1) ;
= round(z)+1;
:= ran3 (idum) ;
z* (GR” .ncol-1);
;= round(z)+1;
if ResResidualLines > zero then
begin
if rpopli,j] then { only add lines to populated

N N NN
" ]

(WX

microgrids
1
{ begin
GR“.ResLines[i,j] := GR".ResLines{i,j]+1;
ResResidualLines := ResResiduallines - one;
end;
end
else
begin
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if GR".ResLines([i,j] > 0 then { only subtract lines if
there is currently at least one there

B

{ begin
GR” .ResLines[i,j] := GR".ResLines[i,j]-1;
ResResiduallines := ResResidualLines + one;

end;
end;
end;

while abs(BusResidualLines) > 1.0e-4 do
begin
:= ran3 (idum) ;

:= z*(GR” .nrow-1);
:= round(z)+1;
:= ran3 (idum) ;
:= z*(GR” .ncol-1);

:= round(z)+1;

f BusResiduallLines > zero then

begin

P-C- N N OF NN
[

if bpopli,j] then { only add lines to populated
microgrids :

H

{ begin
GR”.BusLines[i,j] := GR" .BuslLines{i,j;+1;
BusResidualLines := BusResiduall.ines - one:;
end;
end
else
begin

if GR*.BusLines[i,j] > 0 then { only subtract lines if
there is currently at least one there

ja
{ begin
GR”.BusLines([i,j] := GR".BusLines[i,jl-1;
BusResiduallLines := BusResidualLines + one;
end;
end;
end;

1

if (iResLines <> GR”".gResLines) or (iBuslLines <>

GR" .gBusinessLines) then
writeln(OUTfile, ' *** TRUE-UP FA;&!D! wrwl)

else
writeln{(QUTfile, ' Completed truwe-up for fractional
lines.');
writeln (' Completed true-up for fractional lines.');

(* Now calculate density, using area defined by conmvex hull of
populated raster cells. *)

GR”.density := dist density( GR );

10
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writeln(OUTfile, ° Completed density calculations. ') ;

writeln(' Completed density calculations.!');
END; { if not DataError }

dispose(x); dispose(y); dispose(ResLines); dispose(BuslLines);
endg;

11
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To Recognize Drop Engineering Problem

Estimated Cable Size
adjustment {assuming a Drop Cost per TotalDrop Nid Cost
Lines per Record to arrive at Estimated 0% foot (from Cable{ (assuming 1 Differential from Total NHB
(Including SA) From HCPM HCPM Distrid Size Table |foot of drop per BST input of Differentisst
PNR "IN" flias # of PNR Records | modeled lots| modeled Lots| Sizing Factor) below) lot) $24.52 from BST input]
<=1 1,049 650 0.67 703,266 m 0.318 223,638 -1.77 (1,244 7780)
> =2 1,887,263 0.95 1,792,900 | Reguiar Drop 0.318 570,142 6.06) 9,235,227
>2 <=3 81070 1 81,070 | Requiar Drop 0.31 25,780 17.43 1,413,850
>3 <=4 63,664 1 63,664 | Regular Drop 0.31 20,245 25.26) 1,608 153 |
>4 <=6 63,282 1 63,282 12 3.934 248 958 0 -
>6, <=9 34,431 1 34,431 18 3.934 135,455 - et
>g <=12.5 14,968 1 14,968 25 3.934 58 886 - -
>12.5, <=25 10,964 1 10,984 50 4.651 51,087 - -
>25, <=50 2,872 1 2872 100 887 16,907 - -
1>50, <=100 881 1 88 _200 079 7118 - -
>100, <=200 279 1 279 300 10.544 2942 - -
>200, <=300 23 1 23 400 13.160 303 - =
>300, <=450 [ 1 £ 600 18.024 108 - -
>450, <=600 1 1 1 900 25.115 25 - -
>600 9 1 9 1,200 31.790 286 - =
Total 3,209,383 2,768,635 1,361,880 11,071,6850 |
Adjusted Drop
Per Foot Input Adjusted NID
(Total Drop Input Differential
divided by (Total NID divided
Estimated Tota! by Estimated
Lots) 0.49 Total Lats) 3.98
Average installed
Cost For Bulding
Connection Cable
(assumes plant
mix of NID Cost per
Cable Sizas DontltyﬂﬂL Network item | BST Filed Cost Components Unit
4200/ § 111.078 Di r 0.32 2 pair Housing 4.84)
3600] § 85.396 NID 24.52 6 Pair Housing 8.38
3000 80.368 Labor 7.26
2400 .65.091 ] Exem 2.82
2100 57.554 IntProt 7.83
1800 47.406
1200 31.790 wﬂ_
900 25.118 1Pr
600 18.024 207
400 3.160 13pr
300 0.544 4pr
200/ 8.079
100 5.887
5013 4.651 |
25/ % 3.934
i 934
12 3.934
6] 3.934
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Exhibit Five-JWS
Table One-Summary at Wire Center level
HCPM Cluster Analysis
individual Individuat
SWCLLI Rectilinear Road Path % of Rect
Total Distribution AIVLGAMA 5.708,426 7.258,972 1272%
Total Distribution ATLNGAHR 8.646,591 14,075,189 162.8%
Total Distribution CLMBGAMT 28.725522 42,422,091 147.7%
Total Distribution CVTNGAMT 48,432,209 77,085,974 159.2%
Total Distribution FRSYGAMA 17.375,901 25,527,771 146.9%
Total Distribution GRFNGAMA 46,437,250 63,148,812 136.0%
Total Distribution MLLNGAMA 12.827.658 17,194,636 134.0%
Total Distribution SENOGAMA 8.502,041 11,414,791 134.3%
Total Distribution WRNSGAMA 9,596,809 12,775,133 133.1%
Total Distribution WRRBGAMA 23,359,932 33,458,885 143.2%
Grand Total 209,612,339 304,363,254 145%
Table Two-Detail at Cluster Level
HCPM Cluster Analysis
SwWCLLI CANbr  Individual Individual Road Path % of Rect
Rectilinear
AIVLGAMAXXX 1 693,244 754.264 108.8%
AIVLGAMAXXX 2 725,853 1,196,482 164.8%
AIVLGAMAXXX 3 459,070 540,319 17.7%
AIVLGAMAXXX 4 1,025,553 1,244,076 121.3%
AIVLGAMAXXX 5 136.356 258,267 189.4%
AIVLGAMAXXX 6 507,290 668,035 131.7%
AIVLGAMAXXX 7 571,946 679.486 118.8%
AIVLGAMAXXX 8 1,002,089 979,281 97.7%
AIVLGAMAXXX 9 587,025 938,762 159.9%
Total Distribution AIVLGAMA 5,708,426 7,258,972 127.2%
ATLNGAHRXXX 1 470,482 533,972 113.5%
ATLNGAHRXXX 7 506,559 700,827 117.5%
ATLNGAHRXXX 2 465,450 665,914 143.1%
ATLNGAHRXXX 3 169,323 286,192 151.2%
ATLNGAHRXXX 4 462,864 741,162 160.1%
ATLNGAHRXXX 5 640,024 1,853,048 289.5%
ATLNGAHRXOXX 6 802,234 1,085,244 135.3%
ATLNGAHRXOX 8 730,314 870,120 118.1%
ATUNGAHRX(X 9 815,887 1,955,627 239.7%
ATLNGAHRXXX 10 849,132 1,586,371 188.0%
ATLNGAHROOXX 1 831,382 1,476,630 177.6%
ATLNGAHRXXX 12 394,418 575,857 146.0%
ATLNGAHRIOX 13 595,426 670,781 112.7%
ATLNGAHRXXX 14 803,096 1.063.444 132.4%
Total Distribution ATLNGAHR 8,646,591 14,075,188 162.8%
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HCPM Cluster Analysis

SWCLLI CANDr Individual Individual Road Path % of Rect

Rectilinear

CLMBGAMTXXX 1 93,575 109,408 116.9%
CLMBGAMTXXX 2 113.219 235,361 207.9%
CLMBGAMTXXX 3 1,720,693 4,039,113 234.7%
CLMBGAMTXXX 4 948,162 1,534,910 161.9%
CLMBGAMTXXX 5 1,088,550 1,975,547 181.5%
CLMBGAMTXXX 6 862,647 1,225,288 142.0%
CLMBGAMTXXX 7 427,899 853,649 199.5%
CLMBGAMT XXX 8 389,110 530,806 136.4%
CLMBGAMTXXX 9 421,769 461,926 109.5%
CLMBGAMTXXX 10 791,569 1,044,307 131.9%
CLMBGAMTXXX 11 540,264 1,004,558 185.9%
CLMBGAMTXXX 12 972,564 1,699,638 174.8%
CLMBGAMTXXX 13 731,514 808,363 110.5%
CLMBGAMTXXX 14 985,210 1,345,602 136.6%
CLMBGAMTXXX 15 607.838 926,455 152.4%
CLMBGAMTXXX 16 890,405 1,918,959 215.5%
CLMBGAMTXXX 17 1,350,048 2,818,937 208.8%
CLMBGAMTXXX 18 289,783 323,620 111.7%
CLMBGAMTXXX 19 858,781 985,862 114.8%
CLMBGAMTXXX 20 500,321 753,403 150.6%
CLMBGAMTXXX 21 892,877 1,185,211 132.7%
CLMBGAMTXXX 22 517,614 654,713 126.5%
CLMBGAMTXXX 23 934,948 1,359,210 145.4%
CLMBGAMTXXX 24 203,683 249,982 122.7%
CLMBGAMTXXX 25 229,691 275827 120.1%
CLMBGAMTXXX 26 566,030 595,250 107.1%
CLMBGAMTXXX 27 34.405 51,183 148.8%
CLMBGAMTXXX 28 378,181 428,223 113.2%
CLMBGAMTXXX 29 183,522 205,646 112.1%
CLMBGAMTXXX 30 326,616 342,661 104.9%
CLMBGAMTXXX 31 256,663 289,000 112.6%
CLMBGAMTXXX 32 324,469 408,029 125.8%
CLMBGAMTXXX 33 138,721 147,171 106.1%
CLMBGAMTXXX 34 155,004 188,771 121.8%
CLMBGAMTXXX 35 101.454 108,115 108.6%
CLMBGAMTXXX 36 101,167 112,603 111.3%
CLMBGAMTXXX 37 93,004 105,132 113.0%
CLMBGAMTXXX 38 40,709 41,561 102.1%
CLMBGAMTXXX 39 37,588 43,219 115.0%
CLMBGAMTXXX 40 48,793 50,978 104.5%
CLMBGAMTYOXX 41 452,461 531,992 117.6%
CLMBGAMTXXX 42 240,999 398,140 165.2%
CLMBGAMTXXX 43 819,245 953,318 116.4%
CLMBGAMTXXX 44 238,787 414,547 173.6%
CLMBGAMTXXX 45 672,886 753,847 112.0%
CLMBGAMTXXX 46 485,426 523,684 107.9%
CLMBGAMTXXX 47 318,099 350,505 110.2%
CLMBGAMTXXX 48 299,013 574,624 192.2%
CLMBGAMTXXX 49 518,428 662,251 127.7%
CLMBGAMTXXX 50 362,742 566,860 156.3%
CLMBGAMTXXX 51 570,881 653,378 114.5%
CLMBGAMTXXX 52 341,275 395,520 115.9%
CLMBGAMTXXX 53 243,771 269,945 110.7%
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HCPM Cluster Analysis

SWCLL) CANbr  Individual individuai Road Path % of Rect

Ractilinear

CLMBGAMTXXX 54 107.618 121,674 13.1%
CLMBGAMTXXX 55 373, M 383,444 102.6%
CLMBGAMTXXX 56 240,738 259.065 107.6%
CLMBGAMTXXX 57 563,315 645,037 114.5%
CLMBGAMTXXX 58 211,509 334,227 158.0%
CLMBGAMTXXX 59 359,723 467.641 130.0%
CLMBGAMTXXX 60 425,718 589,029 138.4%
|CLMBGAMTXXX 61 235,687 257.744 109.4%
|CLMBGAMTXXX 62 504,430 877,412 173.9%
Total Distribution CLMBGAMT 28,725,522 42,422,091 147.7%
CVTNGAMTXXX 1 267.862 272,549 101.7%
CVTNGAMTXXX 2 1,865,549 3,015,865 161.7%
CVTNGAMTXXX 3 189,469 170,509 80.0%
CVTNGAMTXXX 4 385,220 486,548 126.3%
CVTNGAMTXXX 5 647,895 2,227,463 343.8%
CVTNGAMTXOXX & 274,457 462,809 168.7%
CVTNGAMTXXX 7 439,267 456,631 104.0%
CVTNGAMTXXX 8 99,084 157,992 159.5%
CVTNGAMTXXX ° 1,410,650 2,085,939 147.9%
CVTNGAMTXXX 10 827,811 1,241,726 150.0%
CVTNGAMTXXX 1 500,944 919,579 183.6%
CVTNGAMTXXX 12 2.481.161 5,396,082 217.5%
CVTNGAMTXXX 13 1,002,070 1,175,299 117.3%
CVTNGAMTXXX 14 317,049 416,437 131.3%
CVTNGAMTXXX 15 1,302,766 2,102,724 161.4%
CVTNGAMTXXX 16 654,885 861,039 131.5%
CVTNGAMTXXX 17 750,107 889,346 118.6%
CVTNGAMTXXX 18 510,061 925,485 181.4%
CVTNGAMTXXX 19 447,402 638,322 142.7%
CVTNGAMTXXX 20 1,502,387 2,038,345 135.7%
CVTNGAMTXXX 21 1,167,838 1,292,732 110.7%
CVTNGAMTXXX 22 1,770,826 2,433,176 137.4%
CVTNGAMTXOX 23 1,207,880 1,783,116 147.6%
CVTNGAMTXXX 24 564,698 693,882 122.9%
CVTNGAMTXXX 25 406,828 861,061 211.7%
CVTNGAMTXXX 26 1,494,499 1,855,677 124.2%
CVTNGAMTXXX 27 719,795 1,018,709 141.5%
CVTNGAMTXXX 28 2,043,386 4,304,042 210.6%
CVTNGAMTXXX 29 930,505 2,176,778 233.9%
CVTNGAMTXXX 30 515,335 596,443 115.7%
CVTNGAMTXXX 31 1,242,218 1,456,185 117.2%
CVTNGAMTXXX 32 697,064 1,332,989 191.2%
CVTNGAMTXXX 33 1,286,880 2,304,582 179.1%
CVTNGAMTXXX kY| 674,588 891,618 132.2%
CVTNGAMTXXX 35 1,762,606 1,937,130 109.9%
CVTNGAMTXXX 36 1,051,066 2,182,297 207.6%
CVTNGAMTXXX 37 1,326,480 1,911,842 144.1%
CVTNGAMTXXX 38 1,378,898 3,554,809 257.8%
CVTNGAMTXXX 39 1,556,322 1,913,563 123.0%
CVTNGAMT XXX 40 2,195,493 4,775,377 217.5%
CVTNGAMTXXX 41 1,682,619 2,333,110 138.7%
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HCPM Cluster Analysis

SWCLLI CANbr  Individual individual Road Path % of Rect

Rectllinear

CVTNGAMTXXX 42 2,020,686 2,463,644 121.9%
CVTNGAMTXXX 43 2,000,227 2,983,117 149.1%
CVTNGAMTXXX 44 948,664 1,611,782 169.9%
CVTNGAMTXXX 45 578,669 858,059 148.3%
CVTNGAMTXXX 46 1,118,457 1,327,720 118.7%
CVTNGAMTXXX 47 213,567 291,655 136.6%
Total Distribution CVTNGAMT 48,432,209 77,085,974 159.2%
FRSYGAMAXXX 1 259,937 268,628 103.3%
FRSYGAMAXXX 2 630,100 1,276,558 202.6%
FRSYGAMAXXX 3 1,234,621 1,615,314 130.8%
FRSYGAMAXXX 4 637,143 601,782 94.5%
FRSYGAMAXXX 5 493,435 907.647 183.9%
FRSYGAMAXXX 6 375,734 420,816 112.0%
FRSYGAMAXXX 7 602,883 871,037 144.5%
FRSYGAMAXXX 8 335,614 483,496 144.1%
FRSYGAMAXXX 9 169.547 212,447 125.3%
FRSYGAMAXXX 10 304,112 440,445 144.8%
FRSYGAMAXXX 1 280,276 284,116 101.4%
FRSYGAMAXXX 12 627.496 770,431 122.8%
FRSYGAMAXXX 13 178,386 236,625 132.6%
FRSYGAMAXXX 14 330,338 474,288 143.6%
FRSYGAMAXXX 15 1,252,137 1,651,307 131.9%
FRSYGAMAXXX 16 246,749 307,956 124.8%
FRSYGAMAXXX 17 903,765 1,228,443 135.9%
FRSYGAMAXXX 18 320,812 407,513 127.0%
FRSYGAMAXXX 19 334,658 356,657 106.6%
FRSYGAMAXXX 20 337,123 419,623 124.5%
FRSYGAMAXXX 21 483,109 635,656 131.6%
FRSYGAMAXXX 22 710,180 912,597 128.5%
FRSYGAMAXXX 23 453,250 756,428 166.9%
FRSYGAMAXXX 24 691,613 802,336 116.0%
IFRSYGAMAXXX 25 866,399 1,698,324 196.0%
FRSYGAMAXXX 26 525,964 840,783 159.9%
FRSYGAMAXOKX 27 636,515 1,235,175 1684.1%
FRSYGAMAXXX 28 562,543 1,376,633 244.7%
FRSYGAMAXXX 29 659,470 820,711 125.8%
FRSYGAMAXXX 30 768,929 1,189,777 154.7%
FRSYGAMAXXX 31 1,163,063 2,015,222 173.3%
Total Distribution FRSYGAMA 17,375,901 25,527,771 146.9%
GRFNGAMAXXX 1 165,840 184,538 111.3%
GRFNGAMAXX 2 1,249,780 1,711,814 137.0%
GRFNGAMAXXX 3 567,605 762,643 134.4%
GRFNGAMAXXX 4 693,117 977,511 141.0%
GRFNGAMAXXX 5 1,105,803 1,792,346 162.1%
GRFNGAMAXXX 6 380,580 1,477,435 388.2%
GRFNGAMAXXX 7 957,860 1,118,154 116.7%
GRFNGAMAXXX 8 1,298,567 1,768,379 136.2%
GRFNGAMAXXX 9 1,122,309 1,369,923 122.1%
GRFNGAMAXXX 10 1,494,312 2,293,078 153.5%
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SWCLL! CANDr  Individual individual Road Path % of Rect
Rectilinear
GRFNGAMAXCCX 11 1,702,265 2,457,955 144.4%
GRFNGAMAXXX 12 739,023 2,528,046 42.1%
GRFNGAMAXXX 13 1,233.366 1,790,276 145.2%
GRFNGAMAXXX 14 1,266,525 1,387,679 109.6%
JGRFNGAMAXXX 15 1,175,294 1,375,971 117.1%
GRFNGAMAXXX 16 419,026 1,111,241 265.2%
GRFNGAMAXXX 17 1,278,517 1.682,508 131.6%
GRFNGAMAXXX 18 1,962,268 2,370,027 120.8%
GRFNGAMAXXX 19 977,934 1,060.866 108.5%
GRFNGAMAXXX 20 2,056,007 2,413.396 117.4%
GRFNGAMAXXX 2 1,332,835 1,591,897 119.4%
GRFNGAMAXXX 22 2,053,007 2,355,552 114.7%
*GRFNGAMAXXX 23 1,310,724 2,132,464 162.7%
GRFNGAMAXXX 24 1,049,604 2,438,331 232.3%
GRFNGAMAXXX 25 2,635,131 2,884,086 109.4%
GRFNGAMAXXX 26 1,390,424 1,671,570 120.2%
GRFNGAMAXXX 27 1,305,642 1,706,033 130.7%
GRFNGAMAXXX 28 926,057 1,325,039 143.1%
GRFNGAMAXXX 29 519,623 663,531 127.7%
GRFNGAMAXXX 30 1,099,881 1,356,512 123.3%
GRFNGAMAXXX K} 997,884 1,307,978 131.1%
GRFNGAMAXXX 32 585,373 698,450 119.3%
GRFNGAMAXXX 33 541,135 571,939 105.7%
GRFNGAMAXXX 34 1,206,399 1,396,979 115.8%
GRFNGAMAXXX 35 420,633 489,339 116.3%
GRFNGAMAXXX 36 385,230 526,117 136.6%
GRFNGAMAXXX 37 186,696 198,370 106.3%
GRFNGAMAXXX 38 1,199,363 1.442,225 120.2%
GRFNGAMAXXX 39 1,620,743 2,187.215 135.0%
GRFNGAMAXXX 40 675,648 799,056 118.3%
GRFNGAMAXXX 3] 877.884 1,031,085 17.5%
GRFNGAMAXXX 42 973,266 1,142,314 117.4%
GRFNGAMAXXX 43 1,298,090 1,600,144 123.3%
Total Distribution 46,437,250 63,149,812 136.0%
MLLNGAMAXXX 1 823,116 896,000 108.9%
MLLNGAMAXXX 2 388,887 877,251 174.2%
MLLNGAMAXXX 3 414,532 478,768 115.5%
MLLNGAMAXOCK 4 667,102 1,056,006 158.3%
MLLNGAMAXXX 5 393,571 669,402 170.1%
MLUNGAMAXXX 6 266,062 412,269 155.0%
MLLNGAMAXXX 7 281.847 394,002 139.8%
MLLNGAMAXXX 8 291,824 398,768 136.6%
MLLNGAMAXXX 9 346,493 379,179 109.4%
MLLNGAMAXXX 10 323,648 500,534 154.7%
MLLNGAMAXXX 1 201,517 244,533 121.3%
MLLNGAMAXXX 12 361,593 423,815 117.2%
MLLNGAMAXXX 13 463,822 655,991 141.4%
MLLNGAMAXXX 14 314,101 467,642 148.9%
MLLNGAMAXXX 15 523,983 786,850 150.2%
MLLNGAMAXXX 16 254,691 396,847 155.8%
MLLNGAMAXXXX 17 595,754 773,884 129.9%
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MLLNGAMAXXX
MLLNGAMAXXX
MLLNGAMAXXX
MLLNGAMAXXX
MLLNGAMAXXX
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SENOGAMAXXX
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SENOGAMAXXX
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WRNSGAMAXXX
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WRNSGAMAXXX
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WRNSGAMAXXX
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WRNSGAMAXXX
WRNSGAMAXXX
WRNSGAMAXXX
WRNSGAMAXXX
WRNSGAMAXXX
WRNSGAMAXXX
WRNSGAMAXXX
WRNSGAMAXXX
WRNSGAMAXXX
WRNSGAMAXXX
WRNSGAMAXXX

WRRBGAMAXXX

HCPM Cluster Analysis

Total Distribution MLLNGAMA

Total Distribution

Total Distribution

CANbr

18
19
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21
22
23
24
25
26
27
28
29
30

W oo NOU b WN -

DN EWN =

11
12
13
14
15
16
17
18
19
20

Individual

Rectilinear
407,589
221,049
102,681
483,851
370,868
484,087
431,017
385,021
233,340
623,452
396,814
383,622
1,391,724

12,827,658

1,722,304
950,457
694,126
782,153
686,490

1,123,850
949,092
748,263
845,306

8,502,041

1,796,834
431,752
388,538
353,544
644,830
500,861
381,755
384,797
877,206
311,880
361,291
320.141
253,814
523.259
470,027
363,920
185.527
541.321
228,716
276,706

9,596,809

490,738

individual Road Path

469,247
428,372
156,997
634,221
544,182
720,339
624,169
392,582
320,966
919,951
514,531
443,901
1,413,437

17,194,636

1,742,686
1,056,025

802,553

911,816
1,158,008
1,554,382
2,001,139
1,062,623
1,124,559

11,414,791

1,772,330
441,343
585,825
596,331
920,038
658,867
435494
786,982
958,503
383.676
573,566
436,138
595,841
780,722
557,217
727,607
381,185
639,012
270,318
274,038

12,775,133

713,808

% of Rect

115.1%
193.8%
152.9%
131.1%
146.7%
148.8%
144.8%
102.0%
137.6%
147.6%
129.7%
115.7%
101.6%

134.0%

101.2%
111.1%
115.6%
116.6%
168.8%
138.3%
210.8%
142.0%
133.0%

134.3%

98.6%
102.2%
150.8%
168.7%
142.7%
131.5%
114.1%
204.5%
109.3%
123.0%
158.8%
136.2%|
234.8%
149.2%
118.5%
199.9%
205.5%
118.0%

118.2%
99.0%

133.1%

145.5%
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WRRBGAMAXXX 2 1.440 2,327 161.6%
WRRBGAMAXXX 3 724,000 1,101,110 152.1%
WRRBGAMAXXX 4 831,351 1,204,585 144.9%
WRRBGAMAXXX 5 609,450 1,036,650 170.1%
WRRBGAMAXXX 6 820,573 1,083,536 132.0%
WRRBGAMAXXX 7 497,558 713,061 143.3%
WRRBGAMAXXX 8 251,945 278,970 110.7%
WRRBGAMAXXX 9 467,382 893,967 191.3%
WRRBGAMAXXX 10 1,311,214 2,250,997 171.7%
WRRBGAMAXXX 1 1.212,107 1,884,417 155.5%
WRRBGAMAXXX 12 197,762 305,215 154.3%
WRRBGAMAXXX 13 524,546 755,653 144.1%
WRRBGAMAXXX 14 736,035 1,888,687 256.6%
WRRBGAMAXXX 15 391,786 478,863 122.2%
WRRBGAMAXXX 16 328,661 379,957 115.6%
WRRBGAMAXXX 17 977,622 1,213,637 124.1%
WRRBGAMAXXX 18 479,508 610,723 127.4%
WRRBGAMAXO(X 19 560,506 862,041 153.8%
WRRBGAMAXXX 20 1,173,641 1,344,012 114.5%
WRRBGAMAXXX 21 465,393 672,594 144.5%
WRRBGAMAXXX 22 125,273 137,655 109.9%
WRRBGAMAXXX 23 581 587 101.0%
WRRBGAMAXXX 24 656,668 895,523 136.4%
WRRBGAMAXXX 25 3,759 6,102 162.3%
WRRBGAMAXXX 26 655 1,298 198.2%
WRRBGAMAXXX 27 7,672 10,545 137.4%
WRRBGAMAXXX 28 27,080 35,928 132.7%
WRRBGAMAXXX 29 444 837 473,537 106.5%
WRRBGAMAXXX 30 21,364 33.410 156.4%
WRRBGAMAXXX 31 790,948 970,107 122.7%
WRRBGAMAXXX 32 605,260 829,916 137.1%
WRRBGAMAXO(X 33 328,623 309,903 121.7%
WRRBGAMAXXX 34 388,687 601,596 154.8%
WRRBGAMAXXX 35 168,352 196,266 116.6%
WRRBGAMAXXX 36 485,444 895,652 184.5%
WRRBGAMAXO( 37 479,954 611,832 127.5%
WRRBGAMAXXX a8 558,403 718,484 128.7%
WRRBGAMAXXX 39 337,538 780,440 231.2%
WRRBGAMAXXX 40 1,056,167 1,175,879 111.3%
WRRBGAMAXOXX 41 187,647 302,849 161.4%
WRRBGAMAXXX 42 744,935 889,185 119.4%
WRRBGAMAXXX 43 1,010,200 1,343,975 133.0%
WRRBGAMAXXX 44 569,904 761,001 133.5%
WRRBGAMAXXX 45 389,978 462,957 118.7%
WRRBGAMAXXX 46 28,004 40,727 145.4%
WRRBGAMAXXX 47 887,654 1,207 463 136.0%
WRRBGAMAXXX 48 533 590 110.7%
WRRBGAMAXXX 49 593 668 112.6%

Totai Distribution Total 23,359,932 33,458,885 143.2%

WRRBGAMA
All Wire Centers Total 209,612,339 304,363,254 145.2%
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