Appendix A-1
Special Considerations for Origin-Destination Matrix Estimation

Because ODME develops trip tables solely on the basis of observed traffic counts, there is generally more
than one solution to the ODME problem. Usually, origin-destination surveys are used in order to
establish the proper relationships between zone pairs for ODME. In this case, no such survey was
available. A seed matrix was created in which the cells were weighted by the amount of socioeconomic
activity occurring within them. This resulted in a new trip table. This new trip table required further
adjustment to the external-to-external trip flows before it could be used for forecasting. In the future, an
origin-destination survey of the Puna District will greatly benefit later attempts at analyzing travel data.

As far as the trip tables that were developed and later projected to 2038 were concerned, note that trips
from some zone pairs did not interact with the study corridor and so less effort was spent in refining these
trips. These trips reached their destinations without traveling along either the study corridor or a
competing facility. Because of this, these trips did not contribute to the volumes along the study corridor
in any way. Since this study is focused on traffic traveling along the Keaau-Pahoa Road corridor, it
would not have been prudent to expend resources to improve the behavior of these trips at the expense of
improving the behavior of trips traveling along the corridor. The lack of available intervening counts
made the refinement of these trip interchanges through ODME an extremely difficult prospect. As a
result, trips in the trip table corresponding to certain zone pairs may seem erratic or excessive. Regardless
of how many trips are traveling between the following zones, they do not affect the traffic modeled on
Keaau-Pahoa Road:

e land9

e land7

e land22
e 7and9

e 7and22
e 4and8

e 4and21
e 8and21
e 12and 16
e 12and 19
e 12and?20
e 16and 19
e 16and?20

e 19and?20



Table A-1 shows the change in trips at each zone against the change in socioeconomic data. As discussed
previously, certain zones are producing trips that do not interact with the Keaau-Pahoa Road corridor.
These zones have been highlighted in orange. Zones where all trips produced in those zones interact with
the Keaau-Pahoa Road corridor have been highlighted in green. Trips being produced in the orange zones
in Table A-1 that did not interact with Keaau-Pahoa Road did not undergo rigorous scrutiny during the
analysis process. Only those trips developed in the green zones in Table A-1 and the portion of those
trips developed in the orange zones that did interact with Keaau-Pahoa Road were given a high priority
for reasonableness.

Table A-1: Comparison of Trip Growth with Socioeconomic Growth

Split TAZ A POP 05-38 A EMP 05-38 A Trips 02-38
1 11 41 11,056
2 57 55 6,851
3 219 68 8,343
4 110 68 5,044
5 3 27 259
6 1,354 14 2,102
7 1,598 1,648 49,361
8 4,501 173 4,910
9 6 668 11,201
10 19,806 74 14,259
11 5 208 105
12 5,565 23 5,091
13 40 303 325
14 2,476 124 3,732
15 20 216 1,215
16 1,295 260 2,403
17 51 114 1,115
18 83 57 460
19 69 57 1,944
20 40 114 982
Total 37,311 5,433 130,758

Only a portion of these trips interact directly with the corridor.
All of these trips directly interact with the corridor.



Appendix A-2

Seed Matrix

1 2 3 4 5 G 7 ] 9 i 11 12 13 13 15 16 17 18 19 20 21 12
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Appendix A-3

2002 Trip Table

Destinations

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

North Keaau (1) 0 30 100 0 477 807 34 0 13 3,418 0 651 1 721 12 323 44 75 80 36 1,896

East Keaau (2) 30 0 162 7,448 10 34 96 0 1,514 79 0 132 0 113 77 12 20 383

Keaau T.C. (3) 100 162 0 0 266 0 5,871 0 0 1,228

South Keaau (4) 0 7,448 0 0 0 0 1,069 0 0 0 231 0
Opukahaia (5) 477 10 0 0 0 1 0 0 0 0 0 0 0
Orchidland (6) 807 34 0 0 76 0 71 0 90 0 120 135 204 147 99 227 150 0 368
Shipman (7) 34 96 266 0 1 76 0 167 0 186 0 178 116 13 23 7 0 8,089

NW Puna (8) 0 0 0 1,069 0 0 0 0 0 0 0 0 1 0 0 0 2,773 0
Macadamia (9) 13 1,514 5,871 0 0 71 0 164 0 165 0 158 98 11 18 0 2,013

(%)) HPP (10) | 3,418 79 0 0 0 167 0 164 0 0 53 0 91 122 199 103 63 175 105 0 1,993
g) Ni Aulani (11) 0 0 0 0 0 0 0 0 0 0 27 0 8 0 12 0 1 6 0 0 0
= South Puna (12) 651 132 1 0 0 90 186 0 165 53 27 0 124 107 146 431 310 47 0 281 0 52
o Ka Ohuwalu (13) 1 0 0 0 0 0 0 0 0 0 0 124 0 52 1 49 4 8 30 3 0 0
H. Shores (14) 721 113 0 0 0 120 178 0 158 91 107 52 0 496 52 18 4 1,153 287 0 64
Nanawale (15) 12 5 0 0 0 135 4 0 1 122 0 146 1 496 0 18 1 1 187 16 0 1

Kapoho (16) 323 77 1 0 0 204 116 1 98 199 12 431 49 52 18 0 47 11 0 0 0 29

Pahoa (17) 44 8 0 0 0 147 9 0 6 103 0 310 18 1 47 0 21 451 18 0 3

South Pahoa (18) 75 12 0 0 0 929 13 0 11 63 1 47 8 4 1 11 21 0 113 9 0 4
Kauilani (19) 80 20 0 0 0 227 23 0 18 175 6 0 30 1,153 187 451 113 0 17 0 6

Kaniahiku (20) 36 7 0 0 0 150 7 0 5 105 0 281 287 16 18 17 0 3

To Volcano (21) 0 0 0 231 0 0 0 2,773 0 0 0 0 0 0 0 0 0 0 2,515

To Hilo (22) | 1,896 383 1,228 0 0 368 8,089 0 2,013 1,993 0 52 64 29 6 3 2,515 0




Appendix A-4

2038 Trip Table

Destinations

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

North Keaau (1) 0 38 126 0 603 1,019 113 0 19 6,474 0 1,110 1 973 17 439 56 95 101 45 0 3,017

East Keaau (2) 38 0 205 9,404 12 43 323 0 2224 149 0 225 0 153 6 105 10 15 25 9 0 610

Keaau T.C. (3) 126 205 0 0 0 0 893 0 8,620 0 0 1 0 0 0 1 0 0 0 0 0 1,954

South Keaau (4) 0 9,404 0 0 0 0 0 1,498 0 0 0 1 0 0 0 1 0 0 0 0 367 0
Opukahaia (5) 603 12 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Orchidland (6) | 1,019 43 0 0 0 0 253 0 105 13 0 153 0 162 183 276 187 126 289 191 0 585
Shipman (7) 113 323 893 0 2 253 0 0 5 666 0 706 1 611 15 399 30 45 76 25 0 29,784

NW Puna (8) 0 0 0 1,498 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 4,798 0
Macadamia (9) 19 2,224 8,620 0 0 105 5 0 0 344 0 315 0 246 2 153 10 17 27 8 0 3,618

) HPP (10) | 6,474 149 0 0 0 13 666 0 344 0 0 125 0 180 243 395 196 121 333 199 0 4,430
g) Ni Aulani (11) 0 0 0 0 0 0 0 0 0 0 0 57 0 14 0 22 0 1 11 0 0 0
6 South Puna (12) | 1,110 225 1 0 0 153 706 0 315 125 57 0 223 192 263 777 531 80 0 482 1 105
Ka Ohuwalu (13) 1 0 0 0 0 0 1 0 0 0 0 223 0 76 1 72 5 11 42 4 0 0

H. Shores (14) 973 153 0 0 0 162 611 0 246 180 14 192 76 0 715 76 24 6 1565 390 0 108
Nanawale (15) 17 6 0 0 0 183 15 0 2 243 0 263 1 715 0 27 2 1 256 22 0 2

Kapoho (16) 439 105 1 0 0 276 399 1 153 395 22 77 72 76 27 0 64 15 0 0 0 49

Pahoa (17) 56 10 0 0 0 187 30 0 10 196 0 531 5 24 2 64 0 27 577 23 0 5

South Pahoa (18) 95 15 0 0 0 126 45 0 17 121 1 80 11 6 1 15 27 0 145 11 0 7
Kauilani (19) 101 25 0 0 0 289 76 0 27 333 11 0 42 1,565 256 0 577 145 0 22 0 9

Kaniahiku (20) 45 9 0 0 0 191 25 0 8 199 0 482 4 390 22 0 23 11 22 0 0 4

To Volcano (21) 0 0 0 367 0 0 0 4,798 0 0 0 1 0 0 0 0 0 0 0 0 0 2,515

To Hilo (22) | 3,017 610 1,954 0 1 585 29,784 0 3,618 4,430 0 105 0 108 2 49 5 7 9 4 4,829 0




Sequence # Road

Keaau-Pahoa
Keaau-Pahoa
Keaau-Pahoa
Keaau-Pahoa
Keaau-Pahoa
Keaau-Pahoa
Pahoa Bypass

~NOo o~ wWwN PR

Notes:

Appendix B

Estimated 2002 Volumes

Location 2002 ADT!
Keaau Bypass 22848
Just south of Keaau Bypass 22082

Just south of Shower Dr.

between Kaoli Dr. and Paradise Dr.

between Paradise Dr and Makuu Dr..

Just north of Pahoa Bypass 12184
Approximate mid-point 6632

17900

19200

11470
7560

2006 ADT' 2006 PHV?

2725
2805
2120
1750
1540
1210

825

2002 ADT (Estimated)?

22848
22082
16700
13800
12100
12184

6632

This table shows the data sources and estimation methodology for producing the 2002 average daily traffic volumes used in the model.
1. 2002 ADT and 2006 ADT counted by Hawaii DOT

2. 2006 PHV counted by SSFM.

3. 2002 ADT estimated based on ratios between 2006 known ADT at K-P road just south of Keaau Bypass and location without known ADT.

Example:

Location # 3 PHV/ Location #2 PHV * Location #2 2002 ADT = 2002 ADT (Estimated)

(2120/2805)*22082 = 16,700



Appendix C 1
Comparison of Growth Trends for 2038 Projections
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Appendix C 2

2038 POPULATION PROJECTIONS MULTIPLE METHOD COMPARISON

Split 2.79% 1.5% Logarithmic 2.79% CGR Last 8
TAZ 2005 Logarithmic Exponential CGR CGR Last 8 Yrs Yrs 1.5% CGR Last 8 Yrs
1 41 46 48 101 67 47 58 52
2 204 228 241 505 333 234 289 261
3 780 874 924 1,934 1,275 896 1,105 999
4 392 439 464 971 640 450 555 502
5 12 14 15 31 20 14 18 16
6 4,827 5,409 5,718 11,970 7,890 5,542 6,839 6,182
7 234 1,461 3,051 581 383 1,742 2,027 1,833
8 5,249 8,250 10,167 13,016 8,580 8,936 10,787 9,750
9 7 11 13 18 12 11 14 13
10 7,938 22,643 35,541 19,682 12,974 26,005 30,693 27,743
11 3 6 9 7 4 7 9 8
12 2,950 7,010 10,247 7,315 4,822 7,939 9,420 8,515
13 70 94 109 172 114 100 122 110
14 4,308 5,817 6,707 10,681 7,041 6,162 7,505 6,783
15 34 46 53 85 56 49 60 54
16 2,231 3,023 3,490 5,631 3,646 3,204 3,901 3,526
17 154 179 193 383 252 185 228 206
18 249 290 311 618 407 299 368 332
19 208 242 260 516 340 249 307 277
20 121 140 151 299 197 145 178 161
Total 30,012 56,222 77,712 74,416 49,053 62,215 74,480 67,323

* Approximate halfway point between 33 year (2005-2038) logarithmic (slow) growth and exponential (high) growth.

PREFERRED*




Keaau-Pahoa Corridor Modeled Average Daily Traffic Estimates: Interim Years

Appendix D-1

OPENING YEAR FORECASTS
2018 ADT Keaau-Pahoa Road Corridor (Estimated

Keaau Bypass Transfer Station Shower Drive Kaloli Drive Paradise Drive Makuu Drive Ka Ohuwalu Drive Kaluahine Place Kahakai Boulevard Unnamed Road Pahoa-Kapoho Road
48,600 1,400 7,400 4,000 3,500 3,700 500 100 8,300 2,100 200 9,500
31,900 30,700 31,500 | 24,400 24,300 22,800 20,500 20,300 17,500 17,400 16,000 16,000 15,600 15,800 | 11,000 7,400 6,200 | 6,000 | 7,900 6,800
Keaau-Pahoa Road |
14,900 1,100 600 800 200 1,600 300 100 2,300 100 7,900 1,900 30 7,100
Hawaii Belt Road Opukahaia Street Pohaku Drive Pohaku Place Pohaku Circle Orchidland Drive Aulii Street llima Street Ainaloa Boulevard Ni Aulani Street Old Pahoa Road Nanawale Homestead Road Old Pahoa Road
2018 ADT Keaau-Pahoa Road Corridor with PMAR (Estimated
Keaau Bypass PMAR Transfer Station Shower Drive Kaloli Drive Paradise Drive Makuu Drive Ka Ohuwalu Drive Kaluahine Place Kahakai Boulevard Unnamed Road Pahoa-Kapoho Road
48,600 5,600 1,400 4,900 2,600 2,300 2,500 500 100 8,400 2,100 200 9,500
. 26,300 25,100 25,500 | 20,500 20,400 19,700 17,700 17,500 15,500 15,500 14,900 14,900 14,500 14,700 | 10,300 7,000 6,400 | 6,200 | 7,900 6,800
Keaau-Pahoa Road |
14,500 1,100 600 800 200 1,600 300 100 2,300 100 7,600 1,900 30 6,900
Hawaii Belt Road Opukahaia Street Pohaku Drive Pohaku Place Pohaku Circle Orchidland Drive Aulii Street llima Street Ainaloa Boulevard Ni Aulani Street Old Pahoa Road Nanawale Homestead Road Old Pahoa Road
MID YEAR FORECASTS
2028 ADT Keaau-Pahoa Road Corridor (Estimated
Keaau Bypass Transfer Station Shower Drive Kaloli Drive Paradise Drive Makuu Drive Ka Ohuwalu Drive Kaluahine Place Kahakai Boulevard Unnamed Road Pahoa-Kapoho Road
58,400 9,100 4,800 2,300 11,000
41,000 39,600 39,300 | 30,900 30,800 27,700 26,200 25,800 21,900 21,900 19,100 19,100 18,700 19,100 | 16,100 10,600 8,200 | 7,800 | 8,900 8,500
Keaau-Pahoa Road | |
14,800 1,100 600 800 300 1,700 400 100 2,600 200 8,000 2,100 40 7,700
Hawaii Belt Road Opukahaia Street Pohaku Drive Pohaku Place Pohaku Circle Orchidland Drive Aulii Street llima Street Ainaloa Boulevard Ni Aulani Street Old Pahoa Road Nanawale Homestead Road Old Pahoa Road
2028 ADT Keaau-Pahoa Road Corridor with PMAR (Estimated
Keaau Bypass PMAR Transfer Station Shower Drive Kaloli Drive Paradise Drive Makuu Drive Ka Ohuwalu Drive Kaluahine Place Kahakai Boulevard Unnamed Road Pahoa-Kapoho Road
58,400 11,100 4,700 2,500 10,000 2,300 11,000
. 29,900 28,600 27,900 | 23,200 23,200 21,800 20,700 20,300 18,100 18,100 16,900 16,900 16,500 17,000 | 14,400 9.700 8,600 | 8,200 | 8,900 8,500
Keaau-Pahoa Road | |
14,200 1,100 600 800 300 1,700 400 100 2,600 200 7,600 2,100 40 7,300
Hawaii Belt Road Opukahaia Street Pohaku Drive Pohaku Place Pohaku Circle Orchidland Drive Aulii Street llima Street Ainaloa Boulevard Ni Aulani Street Old Pahoa Road Nanawale Homestead Road Old Pahoa Road

Assumptions: Actual model forecasts were derived from a 2002 base year scenario.
Interim years are for a 2018 Opening Year and a 2028 Mid Year
Traffic volumes for the interim years were calculated by applying the CGR calculated on the 2002-2038 sheet to the base year traffic




Appendix D-2
Keaau-Pahoa Corridor Modeled Average Daily Traffic Estimates: 2002-2038

BASE TRAFFIC

2002 ADT Keaau-Pahoa Road Corridor (Estimated)

Assumptions: Actual model forecasts were derived from a 2002 base year scenario.
2002 volumes scaled down from 2006 observed traffic. Counts observed in 2002 appear to be higher than counts observed in 2006.
Model estimates distributed trips based off of an ODME process. There is no independent trip generation process involved.
Socioeconomic growth was used as a guide for determining future year trip distribution.
Employment distribution assumes the Village Concept scenario specified in the Puna Regional Circulation Plan.
Population distribution does not anticipate drastic changes to land use.
Observed ADT is based on Peak Hour Peak Direction.
POP is Population in persons.
EMP is employment in employees.

Keaau Bypass Transfer Station Shower Drive Kaloli Drive Paradise Drive Makuu Drive Ka Ohuwalu Drive Kaluahine Place Kahakai Boulevard Unnamed Road Pahoa-Kapoho Road
36,200 1,000 5,400 2,900 2,500 2,700 400 100 6,400 1,700 200 7,500
21,300 20,400 22,100 16,700 16,700 16,700 13,800 13,800 12,100 12,100 12,100 12,100 11,700 11,700 | 6,000 4,200 4,000 | 4,000 | 6,600 4,700
Keaau-Pahoa Road | | |
14,900 1,000 500 700 200 1,400 300 100 2,000 100 7,600 1,600 20 6,300
Hawaii Belt Road Opukahaia Street Pohaku Drive Pohaku Place Pohaku Circle Orchidland Drive Aulii Street llima Street Ainaloa Boulevard Ni Aulani Street Old Pahoa Road Nanawale Homestead Road Old Pahoa Road
MODELED FORECASTS
2038 ADT Keaau-Pahoa Road Corridor (Estimated)
Keaau Bypass Transfer Station Shower Drive Kaloli Drive Paradise Drive Makuu Drive Ka Ohuwalu Drive Kaluahine Place Kahakai Boulevard Unnamed Road Pahoa-Kapoho Road
70,200 2,000 11,100 5,900 5,200 5,500 700 200 11,600 2,600 300 12,800
52,700 51,100 49,100 39,100 39,000 33,700 33,600 32,800 27,600 27,500 22,800 22,800 22,400 23,100 | 23,600 15,200 10,800 | 10,100 | 10,000 10,700
Keaau-Pahoa Road |
14,800 1,200 700 900 300 1,900 400 100 2,800 200 8,200 2,300 50 8,300
Hawaii Belt Road Opukahaia Street Pohaku Drive Pohaku Place Pohaku Circle Orchidland Drive Aulii Street llima Street Ainaloa Boulevard Ni Aulani Street Old Pahoa Road Nanawale Homestead Road Old Pahoa Road
2038 ADT Keaau-Pahoa Road Corridor with PMAR (Estimated)
Keaau Bypass Transfer Station Shower Drive Kaloli Drive Paradise Drive Makuu Drive Ka Ohuwalu Drive Kaluahine Place Kahakai Boulevard Unnamed Road Pahoa-Kapoho Road
70,200 2,000 4,400 2,300 2,000 2,200 700 200 11,900 2,600 300 12,800
st 34,100 32,600 30,500 26,400 26,300 24,200 24,200 23,500 21,200 21,200 19,200 19,200 18,900 19,700 | 20,100 13,300 11,500 | 10,800 | 10,000 10,700
Keaau-Pahoa Road |
14,000 1,200 700 900 300 1,900 400 100 2,800 200 7,600 2,300 50 7,700
Hawaii Belt Road Opukahaia Street Pohaku Drive Pohaku Place Pohaku Circle Orchidland Drive Aulii Street llima Street Ainaloa Boulevard Ni Aulani Street Old Pahoa Road Nanawale Homestead Road Old Pahoa Road
ANNUAL COMPOUND GROWTH RATE (CGR)
Keaau-Pahoa Road Corridor
Keaau Bypass Transfer Station Shower Drive Kaloli Drive Paradise Drive Makuu Drive Ka Ohuwalu Drive Kaluahine Place Kahakai Boulevard Unnamed Road Pahoa-Kapoho Road
1.86% 1.94% 2.02% 1.99% 2.06% 2.00% 1.57% 1.94% 1.67% 1.19% 1.13% 1.50%
2.55% 2.58% 2.24% 2.39% 2.38% 1.97% 2.50% 2.43% 2.32% 2.31% 1.78% 1.78% 1.82% 1.91% 3.88% 3.64% 2.80% 2.61% | 1.16% | 2.31%
Keaau-Pahoa Road |
-0.02% 0.51% 0.94% 0.70% 1.13% 0.85% 0.80% 0.00% 0.94% 1.94% 0.21% 1.01% 2.58% 0.77%
Hawaii Belt Road Opukahaia Street Pohaku Drive Pohaku Place Pohaku Circle Orchidland Drive Aulii Street llima Street Ainaloa Boulevard Ni Aulani Street Old Pahoa Road Nanawale Homestead Road Old Pahoa Road
Keaau-Pahoa Road Corridor with PMAR
Keaau Bypass PMAR Transfer Station Shower Drive Kaloli Drive Paradise Drive Makuu Drive Ka Ohuwalu Drive Kaluahine Place Kahakai Boulevard Unnamed Road Pahoa-Kapoho Road
1.86% New, Facility 1.94% -0.57% -0.64% -0.62% -0.57% 1.57% 1.94% 1.74% 1.19% 1.13% 1.50%
st 1.32% 1.31% 0.90% 1.28% 1.27% 1.04% 1.57% 1.49% 1.57% 1.57% 1.29% 1.29% 1.34% 1.46% 3.42% 3.25% 2.98% 2.80% | 1.16% | 2.31%
Keaau-Pahoa Road |
-0.17% 0.51% 0.94% 0.70% 1.13% 0.85% 0.80% 0.00% 0.94% 1.94% 0.00% 1.01% 2.58% 0.56%
Hawaii Belt Road Opukahaia Street Pohaku Drive Pohaku Place Pohaku Circle Orchidland Drive Aulii Street llima Street Ainaloa Boulevard Ni Aulani Street Old Pahoa Road Nanawale Homestead Road Old Pahoa Road
Split TAZ 2002 POP 2005 POP 2038 POP 2002 EMP 2005 EMP 2038 EMP POP CGR EMP CGR
1 40 41 52 165 168 209 0.75% 0.67%
2 199 204 261 220 224 279 0.75% 0.67%
3 763 780 999 274 280 348 0.75% 0.67%
4 383 392 502 274 280 348 0.75% 0.67%
5 12 12 16 110 112 139 0.75% 0.67%
6 4,719 4,827 6,182 55 56 70 0.75% 0.67%
7 192 234 1,833 484 538 1,648 6.47% 3.46%
8 4,957 5,249 9,750 139 142 173 1.90% 0.61%
9 7 7 13 412 429 668 1.79% 1.35%
10 7,053 7,938 27,743 46 48 74 3.88% 1.35%
11 2 3 8 143 147 208 3.27% 1.06%
12 2,670 2,950 8,515 16 16 23 3.27% 1.06%
13 67 70 110 223 229 303 1.40% 0.85%
14 4,131 4,308 6,783 94 96 124 1.39% 0.78%
15 33 34 54 159 164 216 1.40% 0.85%
16 2,139 2,231 3,526 191 196 260 1.40% 0.85%
17 150 154 206 91 93 114 0.88% 0.62%
18 243 249 332 45 46 57 0.88% 0.62%
19 203 208 277 45 46 57 0.88% 0.62%
20 118 121 161 91 93 114 0.88% 0.62%
Total 28,079 30,012 67,323 3,259 3,403 5,433 2.46% 1.43%
Average Overall Annual Compound Growth Rates
Traffic
No PMAR With PMAR
POP EMP Corridor  Side Streets Corridor Side Streets
Average 2.46% 1.43% 2.34% 1.25% 1.74% 0.82%






