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Executive Summary

Capitol Asset & Pavement Services, Inc. was cotdgthby The City of Pendleton Public Works
Department to perform visual inspections of althe# paved streets maintained by The City of
Pendleton. All 74.0 centerline miles of streetsevevaluated in accordance with MTC standards
and the Streetsaver Online 9.0 database was upddtethe inspection data. Pavement
inspections were completed in April, 2013.

The maintenance decision tree treatments and westsreviewed and updated to reflect current
pavement maintenance treatment prices in centeg@r. A Budgetary Needs analysis was
performed based on the updated inspections anmneeacosts and four budget scenarios were
evaluated to compare the effects of various funtBrgls.

The City’s street network consists of 74.0 cenmteriniles of paved streets. A detailed visual
inspection of the City's streets resulted in a gited average PCI of 68. Using a 0-100 PCI scale,
with 100 being the most favorable, a rating of &&es the City’s street network in the upper range
of the ‘Fair' condition category.

Four scenarios were analyzed for various streenter@ance funding levels. The budget includes
preventative maintenance and rehabilitation worlefasting paved street surfaces. The City’s
current strategy of street maintenance, along euthent prices for the treatments, was entered into
a decision tree matrix. This matrix defines wieatments need to be applied to streets in varying
PCI condition. Utilizing this decision matrix,vitas determined that the City will need to spend
$35.7 million over the next ten years to bring skreet network into ‘optimal’ condition, or an
overall street network PCI of about 83. At thigdk the City should be able to maintain the street
network in the future with mostly cost-effectiveepentative maintenance treatments (crack seals
and chip seals). Comparing this with the currantfng level of $3.0 million over the next ten
years shows that the network PCI decreasing byintgdo 61 by 2023. Scenarios were also run to
determine the funding level required to maintaia ¢hwerall network PCI at the current value, as
well as increase the PCI by 5 points over the texiyears.

Table 1 — Summary of Outcome of Different Funding kevels (Scenarios)

Scenario # 1 2 3 4
Average yearly $3.17 million $300,000 $700,000 $1.7 million
budget Unconstrained | Current Funding Maintain PCI Increase PCI 5pts
Total budget for $35.7 million $3.0 million $7.0 million $17.0 midin
10 years

Current PCI 68 68 68 68
Current % in 61.4% 61.4% 61.4% 61.4%
‘Good’ condition

PCI after 10 yrs 83 61 68 73
(change) (+15) (7) (©) (+5)
Backlog after 10 $0 $39.5 million $34.3 million $25.7 million
years

% ‘Good’ 99.2% 62.8% 81.7% 85.6%

In 10 years
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Purpose

This report is intended to assist The City of Petadi with identifying street maintenance priorities
specific to the City.

The report examines the overall condition of tlieedtnetwork and highlights the impacts of
various funding levels on the network pavement @gamdand deferred maintenance funding
shortfalls. The Metropolitan Transportation Comsios, MTC, Streetsaver Pavement
Management Program (PMP) was used for this evaluafl he intent of this program is to develop
a maintenance strategy that will improve the ove@nhdition of the street network to an optimal
Pavement Condition Index (PCI) in the low to mids8ind also to maintain it at that level.

The MTC Streetsaver program maximizes the costfieness of the maintenance treatment plan
by recommending a multi-year street maintenanceremabilitation plan based on the most cost-
effective repairs available. A comprehensive pnéatve maintenance program is a critical
component of this plan as these treatments extentifé of good pavements at a much lower cost
than rehabilitation overlay or reconstruction tneants. To this end, various ‘what-if’ analyses
(scenarios) were conducted to determine the masteftective plan for maintaining the City’s
street network over ten years and at various funtiivels.
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Pavement Management Strategy

Pavement Management is a set of tools and philassplesigned to manage the maintenance
activities of Asphalt Concrete and Portland Corefdvements. A Pavement Management
System consists of a module to keep track of exgsind historical pavement condition data and a
decision making process to help choose the mostetfextive maintenance strategies and which
streets to treat when.

Conventional wisdom of most public works and stagiartment agencies has been to treat streets
in a “worst-first” philosophy. Under this “worsir$t” policy, streets are allowed to deteriorateto
nearly failed condition before any rehabilitati@u¢h as Overlays or Reconstructions), are applied.
This can also be called the “don’t fix if it aintdxe” mentality.

Pavement Management Systems are designed witheaguost-effective, “Best-first” approach.
The reasoning behind this philosophy, is that iatter to treat streets with lower-cost, preveveat
maintenance treatments, such as Slurry Seals,&3afs, and Crack Seals, and extend their life
cycle, before the street condition deteriorates $tate where it requires more costly rehabilitatio
and reconstruction treatments. Generally, pavegtst spend about three-quarters of their life-
cycle in fair to excellent condition, where theestr shows little sign of deterioration, and haggh h
service level. After this time, the street coratitbegins to deteriorate at a rapid rate and,tif no
maintained properly, soon reach a condition whienelli require costly overlays and
reconstructions. If treated with a surface sedl@ther preventative measures, the street condition
will remain at a good level for a longer periodiofie. Figure 1 shows a typical condition
deterioration curve for a street.

Figure 1 — Street Condition over time

Excellent
40% drop in quality
in first 75% of
Good service
= Costs ~$2/sq vd to
< treat
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Existing Pavement Condition

The City of Pendletors responsible fathe repair and maintenance of 74.0 pasewterline mile:
of streets. The City’s paved stresttwork replacement value is estimate$1548 million.! This
represents a significant asset @ity officials to manage. This asset valuation asst
replacement of the entire streettwork in present day dolla

The average overall network Pavement ConditionXr(l) of theCity’s streetnetwork is68,
which indicates that the stremtwork is in Fair' condition The Pavement Condition Index i:
measurement of pavement condition that ranges @¢on100. A newly constructed or overl:
streetwould have a PCI of 100, while a failstreet(requiring complete reconstruction) would h:
a PCl under 25 Appendix B contains a report detailing the R@brmation for eaclstreet.

Table 2 details the network statistics and paveroendlition by functional class. Table 3 ¢
Figure 2present the Percent Network Area by Functional@maldition classe

Table 2 — StreetNetwork Statistics and Average PCI by Functional Chs:

Functional Centerline Lane # of % of Network Average
Class WIHES WIHES Sections (by Area) PCI
Arterial 1.63 3.68 6 2.2% 91
Collector 17.26 37.01 63 26.1% 79
Residential 55.11 110.22 509 71.7% 64

74.00 150.91

Table 3 and Figure 2 Percent Network Area by Functional Class and Condibn Class
Condition PCI Arterial Collector Residential Total

Class Range

Good 70-100 2.2% 20.3% 39.0% 61.4%
(1)

Fair 50-69 0.0% 2.9% 11.8% 14.79

(t/mr

Poor 25-49 0.0% 2.1% 12.8% 14.99

(V)

Very 0-24 0.0% 0.8% 8.2% 9.0%
Poor (V)

2.2% 26.1%

1 Replacement value is calculated as the currentteastonstruct each street in the netw
Capitol Asset & Pavement Services, Inc. -4- July, 2013




Present Cost to Repair the Street Network

The MTC Pavement Management Program (PMP) is dedigmachieve an optimal network PCI
somewhere between the low and mid 80's, which tisermiddle of the good condition category.

In other words, the system will recommend mainteeaneatments in an attempt to bring all of the
streets in the City to a ‘Good’ condition, with timajority of the streets falling in the low to mid
80's PCl range. Streets with a PCI in the 80’f@®0sed to 60’s) will likely remain in the ‘Good’
condition category for a longer period of timedfatively inexpensive preventive maintenance
treatments are used. Once the PCI falls belovmit®e expensive rehabilitation treatments will be
needed.

The Budget Needs module of the PMP estimates asacefunding level for the City’'s Pavement
Preservation and Rehabilitation Program of $35ian? over the next ten-year period (2014 —
2023) in order to improve and maintain the stredtvork PCI at an optimal level. Of this total,
approximately $15.9 million is needed in the fiysar alone. The ten year cost of $35.7 million
exceeds the City’s planned ten year funding le¥&300 million by approximately $32.7 million.

As mentioned earlier, the average PCI for the Giggreets is 68, which is in the 'Fair' condition
category. Why then, does it cost so much to repaiCity’s streets, and why bother improving
them?

First, the cost to repair and maintain a pavemepedds on its current PCI. In the ‘Good’ category
it costs very little to apply preventive maintenarieeatments, such as crack and slurry seals, which
can extend the life of a pavement by correctinganfaults and reducing further deterioration.

Minor treatments are applied before pavement detdron has become severe and usually costs
less than $2.25/sq. yd. Approximately three-fift6$.4%) of the City’s street network would

benefit from these relatively inexpensive, lifeending treatments.

Approximately one-seventh (14.7%) of the City’sstrnetwork falls into the ‘Fair’ condition
category. Pavements in this range show some foaistwess caused by traffic load related

activity3 or environmental distreSghat requires more than a life-extending treatméttthis point,

a well-designed pavement will have served at [éagiercent of its life with the quality of the
pavement dropping approximately 40 percent. Feidestial streets, the street would still benefit
from a slurry seal, with some patching to addresseslocalized base issues. Arterial and Collector
streets would require a 2 inch overlay at this domd category. These treatments typically range
in cost from $3.25 to $8.25/sq. yd.

The remaining 23.9% of the City’s street netwollksfanto the ‘Poor’ or ‘Very Poor’ PCI ranges.
These pavements are near the end of their serveednd often exhibit major forms of distress
such as potholes, extensive cracking, etc. Atdtage, a street usually requires either a thick
overlay or reconstruction. The costs for thesatinents range from $8.25 to $110.00/sq. yd.

2 Treatment costs are based on this year's avergis per square yard, with future years includidgainflation
adjustment per year after 2014.

3 Load-related distresses (Alligator cracking, ngtilepressions) are caused primarily by trafficliog or sub-base
issues

4 Environmental distresses (Longitudinal/Transvelsacking, Block Cracking, Weathering/Ravelling) aseised
primarily by environmental factors (oxidation argireg of pavement, tire wear, cracking due to exjmarsontraction
of pavement)
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One of the key elements of a pavement repair glyaseto keep streets that are in the ‘Good’ or
'Fair’ categories from deteriorating. This is pautarly true for streets in the ‘Fair’ range, besa
they are at the point where pavement deterioratamelerates if left untreated. However, the
deterioration rate for pavements in the ‘Poor’\fery Poor’ range is relatively flat and the
condition of these streets will not decline sigrafitly if repairs are delayed. As more ‘Good’
streets deteriorate into the ‘Fair’, ‘Poor’, andety Poor’ categories, the cost of deferred
maintenance will continue to increase. The coshefdeferred maintenance backlog will stop
increasing only when enough funds are providedé¢ognt streets from deteriorating into a worse
condition category, or the whole network falls itite ‘Very Poor’ category (i.e. can not deteriorate
any further).

Budget Needs

Based on the principle that it costs less to mairgtxeets in good condition than bad, the MTC
PMP strives to develop a maintenance strategywhidfirst improve the overall condition of the
network to an optimal PCI somewhere between thedoavmid 80’s, and then sustain it at that
level. The average PCI for The City of Pendle®f8, which is in the upper end of the ‘Fair’
condition category. Current funding strategies destrate there is a $15.6 million deferred
maintenance backl8gn the first year of the scenario. If these issaee not addressed, the quality
of the street network will inevitably decline. dnder to correct these deficiencies, a cost-effecti
funding and maintenance and rehabilitation strataggt be implemented.

The first step in developing a cost-effective mamance and rehabilitation strategy is to determine,
assuming unlimited revenues, the maintenance “fieddse City’s street network. Using the PMP
Budget Needs module; street maintenance needstareated at $35.7 million over the next ten
years. If the City follows the strategy recommenbgdhe program, the average network PCI will
maintain at a level of 80-83hroughout the ten years. If, however, currenepaent maintenance
funding is exhausted and little or no maintenascapiplied over the next ten years, already
distressed streets will continue to deteriorate, the network PCI will drop to 50. The results of
the Budget Needs analysis are summarized in Table 4

5 Definition of deferred maintenance backlog ba found in Appendix A

6  Optimal PCI fluctuates from year to yearlss program goal is to keep streets at a PCl ab@ver7some years
more streets are treated than in others, and 98Ghenay increase to a higher level, then detetiéorén general, the
optimal PCl is in the low to mid 80's

7 Actual program outputs are included in AppendiRekrough F
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Table 4. Summary of Results from Needs Analysis

2014-15 2015-16 2016-17 2016-17 2017-18

PCI with Treatment 81 80 82 82 83
PCI, no Treatment 66 65 63 61 59
Budget Needs $15,876,212 $1,609,906 $4,194,896 $2,117,005 $3,326,188

Rehabilitation $15,104,574 $1,590517 $3.866,384 $2,088,166 $3,261,330

Preventative
Maintenance $771,637 $19,388  $328,511 $28,838 $64,857
2019-20 2020-21 2021-22 2022-23 2023-24 Total
PCI with Treatment 83 83 85 84 83 ---
PCI, no Treatment 57 55 53 52 50 ---
Budget Needs $3,428,473 $1,878,102 $2,398,135 $258,960 $576,543 $35,664,420

Rehabilitation $3,418,679 $1,874,754  $892,588 $127,455 $138,312 $32,362,759

Preventative
Maintenance $9,793 $3,347 $1,505,546 $131,504 $438,230 $3,301,651

Table 5shows the level of expenditure required to maintaeaCity’s pavement condition at
optimal network PCI and eliminate the current memaince and rehabilitation backlog. The results
of the Budget Needs analysis represent the idedlifig strategy recommended by the MTC PMP.
Of the $35.7 million in maintenance and rehabilitatneeds shown, approximately $3.3 million or
9.3 percent is earmarked for preventive maintenantiée-extending treatments, while $32.4
million or 90.7 percent is allocated for the moostty rehabilitation and reconstruction treatments
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Budget Scenarios

Having determined the maintenance and rehabiliatgeds of the City’s street network, the next
step in developing a cost-effective maintenancerahdbilitation strategy is to conduct ‘what-if’
analyses. Using the PMP budget scenarios modhdentpact of various budget scenarios can be
evaluated. The program projects the effects ofitfierent scenarios on pavement condition PCI
and deferred maintenance (backlog). By examirtiegeffects on these indicators, the advantages
and disadvantages of different funding levels amathienance strategies become clear. For the
purpose of this report, the following scenariosevem for a ten (10)-year period.

1. Unconstrained (zero “deferred” maintenance) The annual amounts, as identified in
the Budget Needs analysis totaling $35.7 millioerevnput into the Budget Scenarios
module. This scenario shows the effects of impldmgrhe ideal investment strategy
(as recommended by the MTC PMP Needs module). pidneentive maintenance split
used for each year in the analysis period was resamded by the Budget Needs
module.

2. Current Investment Level- An average annual budget of $300,000 was evaluater
ten years, for a total of $3.0 million, to determihe effects of continuing pavement
maintenance at the current budget level.

3. Maintain Current PCl— An annual funding level of $700,000 per year,dden year
total of $7.0 million, was evaluated to determihe éffects at'ts investment level. A
20 percent preventive maintenance &plias used for the purpose of this analysis. This
funding level sustains the current overall netwavkrage PCIl at a minimum of 68 over
the duration of the ten-year analysis period.

4. Increase PCI 5 points— An annual funding level of $1.7 million per yetor a ten year
total of $17.0 million, was evaluated to determtine effects at this investment level. A
25 percent preventive maintenance &plias used for the purpose of this analysis. This
funding level sustains the current overall netwavkrage PCIl at a minimum of 73 over
the duration of the ten-year analysis period.

Table 5. Scenario Summary

2023 PCI 2023 deferred 2023
Scenario Name 10 year budget | (change) maintenance % Very Poor
1 - Unconstrained $35.7 million 83 (+15) SO 99.2% 0.0%
2 - Current Investment $3.0 million 61 (-7)  $39.5 million 62.8% 18.3%
3 - Maintain Current PCI $7.0 million 68 (0) $34.3 million 81.7% 16.8%
4 - Increase PCI 5 points $17.0 million 75 (+5)  $25.7 million 85.6% 12.6%

8 The preventative maintenance split is the pergentd the total budget that is dedicated solelypf@ventative
maintenance treatments. (For Scenario 4 — with ®tal budget per year, the PM amount = $425(#0/ear)
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Scenario 1 — Unconstrained (zero deferred maintenance)

This scenario shows the effects of implementingdieal investment strategy, as recommende
the MTC PMP Needs module. Because it is more-effective to eliminate the deferr:
maintenance backlog as quickly as possible, thie @futhe maintenancneeds are addressed in
first year of the teryear program, raising the overall average netw@ktB €4. The PCI remain
at an optimal level over the entire time period; 2023, 99.2ercent of the network improves ir
the ‘Good’ condition category, ancrease from the current level61.4percent in ‘Good
condition. These results are shown in both T6 and Figure 3.

Table 6. Summary of Results from Scenario 1 — Unconstrained
2014 2015 | 2016 2017 2018 |
Budget $15,876,212 $1,609,90¢ $4,194,896 $2,117,005 $3,326,18¢
Rehabilitation $15,104,574 $1,590,517 $3,866,384 $2,088,166 $3,261,33(
Preventative $771,637 $19,388 $328,511 $28,838 $64,857
Deferred $0 $0 $0 $0 $0
PCI 81 80 82 82 83
2019 | 2020 | 2021 2022 | 2023 | Total
Budget $3,428,473 $1,878,10:  $2,398,135 $258,960 $576,54: $35,664,420
Rehabilitation $3,418,679  $1,874,75¢ $892,588  $127,455  $138,31z $32,362,759
Preventative $9,793 $3,347  $1,505,546  $131,504 $438,23C  $3,301,651
Deferred $0 $0 $0 $0 $0
PCI 83 83 85 84 83
Figure 3. Summary of Results from Scenario 1 — Unconstrained
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Scenario 2 — Current Investment Level

This scenario shows the effects of the City’s aurkridget for streemaintenance an
rehabilitation, an average annual investment le¥$300,000per year starting in 2014, totalil
$3.0 million over teryears. The overall network PCI will decrease7 points from 68 currently

to 61 by 2023 Under this investment lel, the deferred maintenance backlog increases,

$15.6 million in 2014, t&39.5 millior in 2023 The backlog is mainly due to the number of $&
that will require an expensive rehabilitation aedanstruction treatment, as the percentage

street network in ‘Very Poor’ condition increasesfr9.0% in 2013 to 18% in 2(23. The

percentage of the street network in ‘Good’ condiincreases, from 61% in 2013, tc62.8% in
2023. These results are illustrated in Ta7 and Figure 4.

Table 7. Summary of Results from Scenario 2

— Current Investment Level

. 2014 2015 2016 | 2017 2018
Budget $300,000 $300,000 $300,000 $300,000 $300,00C
Rehabilitation $29,847 $31,026 $30,860 $30,859 $31,373
Preventative $153 $0 $0 $0 $0
Deferred $15,576,487 $17,150,72¢ $21,504,850 $23,896,988 $27,487,381¢
PCI 68 67 66 66 65
2019 2020 2021 | 2022 2023 Total

Budget $300,000 $300,000 $300,000 $300,000 $300,00C $3,000,000
Rehabilitation $31,975 $30,184 $29,438 $30,115 $31,063 $306,740
Preventative $0 $0 $562 $0 $0 $715
Deferred $31,110,669 $33,487,21. $36,440,799 $38,152,382 $39,527,83:
PCI 64 63 63 62 61

Figure 4. Summary of Results from Scenario 2 — Current Investment Level
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Scenario 3 — Maintain Current PCI

This scenario shows the effects of an investmexet lef $700,000per year for five years, startil
in 2014, totaling $7.0 million oveer yeas. This investment level maintains the current 888
throughout the next teyears. While the PCl is stabilized, the deferrednteaance backlog sti
increases, from $15illion in 2014, to 229.3million in 2018. The percentage of the sti
network in the ‘Good’ condition categorycreases from 61.4% currently, to 8%.m™ 2023. Also,
the percentage of streets in ‘Very Poor’ condifiecreases t16.8% from the current level ¢
9.0%. These mullts are illustrated in Tab8 and Figure 5.

Table 8. Summary of Results, Scenario 3 — Maintain Current PCI
2014 2015 2016 | 2017 2018

Budget $700,000  $700,000  $700,000  $700,000  $700,00C
Rehabilitation $559,804  $557,608  $558,129  $558,690  $548,69C
Preventative $139,800  $141,486  $141,782  $140,651  $151,02¢
Deferred $15,176,446 $16,420,07¢ $20,364,279 $22,371,346 $25,647,78:
PCI 69 70 70 70 70
2019 2020 2021 | 2022 2023 Total
Budget $700,000  $700,000  $700,000  $700,000  $700,00C  $7,000,000
Rehabilitation $500,878 $547,314 $549,430 $496,261 $523,41C  $5,400,214
Preventative $199,176  $150,896  $150,188  $203,676  $176,47%  $1,595,248
Deferred $29,278,678 $31,340,39: $32,772,020 $33,602,260 $34,300,34¢
PCI 70 69 69 68 68

Figure 5. Summary of Results from Scenario 3 — Maintain Current PCI
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Scenario 4 — Maintain PCI above 70

This scenario shows the effects of an investmeret lef $1.7 million per year foter years, starting
in 2012, totaling $17.0 millioovertenyears. This investment level maintains the overadirage
street network PCI at 70 or aboweer theten year scenarioThe PCI decreases 10 points over
entire ten year analysis period, from the curremnel of68, to 70 in 2021. Ae deferrec
maintenance backlog increases greatly, fr2.3 million in 2012, to $25.7 milliom 2021, mainly
due to the increase of stre¢hat will need reconstruction. The percentagi@stree network in
the ‘Good’ condition category deeases frol 87.7 percent to 53.1 percent in 202he percentage
of streets in 'Poor' d¥ery Poor’ condition increases 5.5 percat from the current level 0.8
percent. These results are illustrated in T9 and Figure 6.

Table 9. Summary of Results, Scenario 4 — Maintain PCIl above 70

. 2014 2015 2016 | 2017 2018
Budget $1,700,000 $1,700,000 $1,700,000 $1,700,000  $1,700,00(
Rehabilitation $1,271,111  $1,271,048 $1,256,792 $1,253,309  $1,271,66¢
Preventative $428,629 $372,706 $328,511 $28,838 $59,433
Deferred $14,176,434 $14,567,91: $17,614,534 $18,977,826 $21,536,81¢
PCI 72 72 73 73 73
2019 2020 2021 | 2022 2023 Total
Budget $1,700,000 $1,700,000 $1,700,000 $1,700,000 $1,700,00( $17,000,000
Rehabilitation $1,242,190 $1,266,140 $1,238,605 $1,237,817 $1,249,91¢ $12,558,596
Preventative $13,426 $2,933 $461,247 $461,944 $448,985  $2,606,652
Deferred $24,359,409 $25,698,80: $26,428,896 $26,167,421 $25,716,84:
PCI 72 72 72 73 73
Figure 6. Summary of Results from Scenario 4 — Maintain PCI above 70
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Figure 7 depicts the percent of the street netwotke various condition categories for the four
scenarios evaluated.
Figure 7. Percent of street network in Condition C  ategories for the Four Scenarios

Pavement Condition Changes under Budget Scenarios as of 2023
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Recommendations

Of the various maintenance and funding options idensd, thedeal strategy for the City is
presented in Scenario 1, with a five-year expengitotal of $35.7 million. Not only does this
surface management plan improve the network P@htoptimal level of 83, it also eliminates the
entire deferred maintenance backlog in the firsiryAs examined scenarios deviate from this
strategy, the cost to the City will increase in litveg term. However, the amount of funds in the
first year of expenditure, approximately $15.9 ioill may make this strategy unrealistic for the
City. This scenario can, however, be used as @ lbssfor comparing other scenarios.

In order to maintain the current PCI of 68 over iiegt ten years, street maintenance funding would
have to be increased to $700,000 per year ($7l®madver the next ten years). The deferred
maintenance price tag would still increase howelvem $15.2 million in 2014 to $34.3 million in
2023, mainly due to the increasing number of stré&t would fall into 'Very Poor' condition,

where they will require expensive reconstructi@atment. By following this strategy through
2023, the percentage of the street network in “\Rwgr’ condition increases to 16.8% in 2023, up
from 9.0% currently. The good news, though, i2023, 81.7% of the street network would be in
'Very Good' condition, where they would be abl&¢éomaintained by less expensive surface seals,
that is up from 67.4% currently.

As demonstrated in the different scenarios, thg @#eds to invest a significant amount of money
on expensive rehabilitation and reconstructionguty. This will reduce the deferred maintenance
backlog, increase the network PCI, and allow mdodye spent for less capital-intensive
treatments such as slurry seals, crack sealingtramaverlays in the future.

The PMP Budget Needs Module is recommending $3dlmfor streets in the ‘Poor’ to ‘Very
Poor’ condition. Because these categories reguxirensive rehabilitation and reconstruction work,
the work will consume approximately 85.6% of tharpled costs, as estimated by the PMP. This
places the City in a challenging position of trytegavoid increasing future street rehabilitation
costs coupled with the risk of a substantial insesia an already significant five year shortfall
projection. Currently, 9.0% of the street netwarkn ‘Very Poor’ condition. However, the 18.3%
of the street network will be in 'Very Poor' comalit in five years if current funding levels contewu
This conclusion is noteworthy to the City Councilinless funding is allocated to support an
increase in the City’s street rehabilitation pragrahe City may lose the opportunity to utilize
lower cost preventative maintenance and light ayeteatment options.

The City should seek to increase funding for stregintenance.

Preparation of a budget options report is justsiep in using the MTC PMP to build an effective
street maintenance program. Recommendations fibrefusteps are:

e Link major street repairs with utility maintenamsehedules to prevent damage to newly paved
street surfaces.

e Obtain detailed subsurface information on selestsdions before major rehabilitation projects
are contracted. Costs for large rehabilitatiorjgmis are extremely variable and estimates can
sometimes be reduced following project-level engiimgy analysis. It is possible that only a
portion of a street recommended for reconstrudictnally requires such heavy-duty repair.
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e Evaluate the specific treatments and costs recordeteby the PMP, and modify them to
reflect the actual repairs and unit costs thaeapected to be used.

e Test other budget options with varying revenues@eglentive maintenance and rehabilitation
splits.

e Prepare a brief memo to City Officials outliningettecommended five-year maintenance
program. The memo should include the amount cémaes available for pavement repair, a list
of streets to be repaired, and the type of repdietcompleted (listed in order of year of
scheduled treatment), as well as any requestpémifec budgetary actions.

In addition to performing cyclic pavement conditiospections, unit cost information for the
applications of various maintenance and rehahtitatreatments should be updated annually in the
PMP ‘Decision Tree Module’. If this data is nofpkeurrent, the City runs the risk of understating
actual funding requirements to adequately mairttaénstreet network. A pavement inspection
cycle that would allow for the inspection of arédand collector streets every two years and
residential streets every three to four yearsdesmamended.

The City has completed the foundation work necgssaexecute a successful pavement
management plan. The street system is ‘Fair' ¢émmdindicating that the City has not consistently
applied sufficient funds to maintain their larg@ital investment in the street system. At the
current investment level, the street condition wahtinue to deteriorate. To improve the condition
of the street system and reduce the maintenanédogaadditional revenues asdipport from
various decision-making bodies are required.

As more ‘Good’ streets deteriorate into the ‘Paord ‘Very Poor’ categories, the cost of deferred
maintenance will continue to increase. The coshefdeferred maintenance backlog will stop
increasing only when enough funds are providedéognt streets from deteriorating into a worse
condition category, or when the whole network fait® the ‘Very Poor’ category (i.e. can not
deteriorate any further). At that time, the netwwawould have to be replaced at a cost of $154.8
million.
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Appendix A - Definitions

Thepavement condition indegr PCI, is a measurement of the health of thepant network or
condition and ranges from 0 to 100. A newly candtd street would have a PCI of 100, while a
failed street would have a PCI of 10 or less. Pkr is calculated based on pavement distresses
identified in the field.

Networkis defined as a complete inventory of all streetd other pavement facilities in which the
City has jurisdiction and maintenance responsieditTo facilitate the management of streets, they
are subdivided into management sections identdged segment of street, which has the same
characteristics.

Urban Arterial streesystem carries the major portion of trips enteand leaving the urban area,
as well as the majority of through movements degito bypass the central City. In addition,
significant intra-area-travel such as between e¢buisiness districts and outlying residential area
exists.

Urban Collector Stregprovides land access service and traffic circutatiathin residential
neighborhoods, commercial, and industrial areadiffgrs from the arterial system in that facilgie
on a collector system may penetrate residentigihi@irhoods.

Urban Local Streesystem comprises all facilities not one of the bigéystems. It serves primarily
to provide direct access to abutting land and actethe higher systems.

Preventive Maintenanaefers to repairs applied while the pavement iggood” condition. Such
repairs extend the life of the pavement at relétil@v costs, and prevent the pavement from
deteriorating into conditions requiring more expeadreatments. Preventive maintenance
treatments include chip seals, crack sealing, aeg gatching. Treatments of this sort are applied
before pavement deterioration has become severasaradly cost less than $2.00/sq. yd.

Deferred Maintenanceefers to the dollar amount of maintenance andb#itation work that

should have been completed to maintain the stnéggaiod” condition, but had to be deferred due
to funding deficiencies for preventative maintereaand/or pavement rehabilitation programs. The
actual repairs that are being deferred are oftemresl to as a “backlog.”

Stop Gaprefers to the dollar amount of repairs applied tntain the pavement in a serviceable
condition (e.g. pothole patching). These repaiessatemporary measure to stop resident
complaints, and do not extend the pavement lifep&ap repairs are directly proportional to the
amount of deferred maintenance.

Surface Types AC is an Asphalt Concrete street that has one yeaphalt, for example a street
that has been newly constructed reconstructedonitrast AC/AC (in reports marked as O —
AC/AC) is a street that has an overlay treatmeet ¢ive original asphalt construction.
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Appendix B
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Network Replacement Cost




City of Pendleton

Network Summary Statistics

Printed: 07/29/2013

Total Sections Total Center Miles Total Lane Miles PCI
Arterial 6 1.63 3.68 91
Collector 63 17.26 37.01 79
Residential/Local 509 55.11 110.22 64
** Combined 55 3.90 7.79 N/A
Gravel 55 3.90 7.79 N/A

Total 633 77.89 158.70
Overall Network PCI as of 7/29/2013: 68

** Combined Sections are those without a PCI Date - they have not been inspected or had a Treatment applied.

Criteria: 1 MTC StreetSaver
SS1013



City of Pendleton

Criteria:

Functional Class

Arterial

Collector

Residential/Local

Surface Type

AC
AC/AC
AC
AC/AC
AC/PCC
AC
AC/AC
PCC

ST

Grand Total:

Lane Miles

0.3
3.3
18.0
18.6
0.4
36.9
71.2
0.2
1.9

150.9

1
§S1012

Unit Cost/
Square Foot

$12.2
$12.2
$12.2
$12.2
$12.2
$12.2
$12.2

$0.0
$12.2

Network Replacement Cost
Printed: 07/29/2013

Pavement Area/  Cost To Replace
Square Feet (in thousands)
25,310 $309
250,536 $3,062
1,701,924 $20,801
1,574,679 $19,246
32,608 $399
3,062,911 $37,436
5,912,338 $72,262
16,766 $0
103,236 $1,262
12,680,308 $154,776

MTC StreetSaver



Appendix C

Needs Analysis Reports




City of Pendleton

Criteria:

Year

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

PCI Treated

81
80
82
82
83
83
83
85
84
83

Needs - Projected PCI/Cost Summary

Inflation Rate = 3.00 % Printed: 07/31/2013

PCI Untreated PM Cost Rehab Cost Cost
66 $771,637 $15,104,574 $15,876,211
65 $19,388 $1,590,517 $1,609,905
63 $328,511 $3,866,384 $4,194,895
61 $28,838 $2,088,166 $2,117,004
59 $64,857 $3,261,330 $3,326,187
57 $9,793 $3,418,679 $3,428,472
55 $3,347 $1,874,754 $1,878,101
53 $1,505,546 $892,588 $2,398,134
52 $131,504 $127,455 $258,959
50 $438,230 $138,312 $576,542
% PM PM Total Cost Rehab Total Cost Total Cost
9.26% $3,301,651 $32,362,759 $35,664,410

1
SS1008

MTC StreetSaver



City of Pendleton

Needs - Preventive Maintenance
Treatment/Cost Summary

Inflation Rate = 3.00 % Printed: 07/31/2013
Treatment Year Area Treated Cost
2 IN OVERLAY (RESTORATION)
2016 1,192.22 sq.yd. $10,435
2017 1,714.22 sq.yd. $15,454
2018 1,680 sq.yd. $15,600
2021 3,098.33 sq.yd. $31,438
2022 3,017.22 sq.yd. $31,535
2023 7,681.22 sq.yd. $82,685
Total 18,383.22 $187,147
SEAL CRACKS
2014 3,735.64 ft. $3,212
2015 853.85 ft. $754
2016 1,208.64 ft. $1,095
2017 90.49 ft. $86
2018 11,091.07 ft. $10,740
2019 1,816.26 ft. $1,806
2020 3,268.27 ft. $3,347
2021 583.8 ft. $622
2022 2,614.23 ft. $2,839
2023 1,617.3 ft. $1,810
Total 26,879.54 $26,311
SLURRY SEAL
2014 341,504.56 sq.yd. $768,425
2015 8,040 sq.yd. $18,634
2016 132,780.44 sq.yd. $316,981
2017 5,408.67 sq.yd. $13,298
2018 15,208.22 sq.yd. $38,517
2019 3,061.56 sq.yd. $7,987
2021 532,431 sq.yd. $1,473,486
2022 34,074.89 sq.yd. $97,130
2023 120,481.89 sq.yd. $353,735
Total 1,192,991.22 $3,088,193
Total Quantity 1,238,253.98 $3,301,651
Criteria: 1 MTC StreetSaver

S$S1007



City of Pendieton Needs - Rehabilitation
Treatment/Cost Summary

Inflation Rate = 3.00 % Printed: 07/31/2013
Treatment Year Area Treated Cost
2 INCH OVERLAY 2014 118,178.56 sq.yd. $1,049,785
2015 36,762.11 sq.yd. $362,329
2016 39,625.11 sq.yd. $382,302
2017 36.872.89 sq.yd. $339.,489
2018 28,251.89 sq.yd. $267,087
2019 10,347.44 sq.yd. $100,046
2020 27.476.78 sq.yd. $296,253
2021 16,396.89 sq.yd. $196.621
2022 9,584.78 sq.yd. $118,383
2023 9.082.67 sq.yd. $115,547
Total 332,579.11 sq.yd. $3,227.842
SLURRY W/ LOCALIZED PATCHING (cat IIT) 2014 15,032.56 sq.yd. $48.860
2015 980.22 sq.yd. $3,282
2016 4,982.78 sq.yd. $17.181
2017 3,175 sq.yd. $11,277
2018 1,080 sq.yd. $3,951
2023 417.78 sq.yd. $1,772
Total 25,668.33 sq.yd. $86,323
RECONSTRUCT STRUCTURE (AC) 2014 126,418 sq.yd. $13,906,002
2015 10,425.22 sq.yd. $1,181,181
2016 29,179.22 sq.yd. $3,405,195
2017 14,454.22 sq.yd. $1,737,400
2018 24,153 sq.yd. $2,990,292
2019 26,024.33 sq.yd. $3,318,633
2020 12,017.89 sq.yd. $1,578,501
2021 4,386.67 sq.yd. $593,457
Total 247,058.56 sq.yd. $28,710,661
SLURRY SEAL 2014 44,410.22 sq.yd. $99,927
2015 18,866.22 sq.yd. $43,725
2016 25,847.44 sq.yd. $61,706
2021 37,041.44 sq.yd. $102,510
2022 3,182.67 sq.yd. $9,072
2023 7,150.44 sq.yd. $20,993
Total 136,498.44 sq.yd. $337,933
Total Cost $32,362,759
Criteria: 1 MTC StreetSaver

SS1010



City of Pendleton

Functional Class

Arterial

Criteria:

Surface

AC

AC/AC

AC/PCC

PCC

Condition Category

| - Very Good

Il - Good, Non-Load Related
Ill - Good, Load Related

IV - Poor

V - Very Poor

| - Very Good

Il - Good, Non-Load Related
Ill - Good, Load Related

IV - Poor

V - Very Poor

| - Very Good

Il - Good, Non-Load Related
Ill - Good, Load Related

IV - Poor

V - Very Poor

| - Very Good

Il - Good, Non-Load Related
Ill - Good, Load Related

IV - Poor

V - Very Poor

Treatment Type

Crack Treatment

Surface Treatment

Restoration Treatment

Crack Treatment

Surface Treatment

Restoration Treatment

Crack Treatment

Surface Treatment

Restoration Treatment

Crack Treatment

Surface Treatment

Restoration Treatment

Treatment

SEAL CRACKS
DO NOTHING

DO NOTHING

2 INCH OVERLAY
2 INCH OVERLAY
2 INCH OVERLAY

RECONSTRUCT STRUCTURE (AC)

SEAL CRACKS
DO NOTHING

DO NOTHING

2 INCH OVERLAY
2 INCH OVERLAY
2 INCH OVERLAY

RECONSTRUCT STRUCTURE (AC)

SEAL CRACKS
DO NOTHING

DO NOTHING

2 INCH OVERLAY
2 INCH OVERLAY
2 INCH OVERLAY

RECONSTRUCT STRUCTURE (AC)

DO NOTHING
DO NOTHING
DO NOTHING
DO NOTHING
DO NOTHING
DO NOTHING
DO NOTHING

Cost/Sq Yd
except Seal
Cracks in LF:

$0.85
$0.00
$0.00
$9.75
$9.75
$9.75
$110.00
$0.85
$0.00
$0.00
$9.75
$9.75
$9.75
$110.00
$0.85
$0.00
$0.00
$9.75
$9.75
$9.75
$56.25
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

Decision Tree

' Yrs Between
Crack Seals Surface Seals

3

Printed: 07/31/2013

# of Surface
ViD EEEEL Seals before
Overlay

9
99

9
99

9
99

99
100

Functional Class and Surface combination not used

MTC StreetSaver



City of Pendleton

Functional Class

Collector

Criteria:

Surface

AC

AC/AC

AC/PCC

PCC

Condition Category

| - Very Good

I