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Executive Summary

The hydraulic study for the construction of Marina Puerto Real was conducted
under the applicable regﬂaﬁons for floodable zones in Puerto Rico. The project will be
located south east of the PR Ports Authority facilities and in front of the exigting Isletn
Marina Deck facilities.

( ' Tu 1995 the US comps of Engineers performed the Final Detailed Project Report
for the Rio rajardo recoramending a leves system to protect the Fajardo Town of the
flooding of Rio Fajardo for various recurrence intervals. It is indicated that under large
flood everts the majority of the flood of Rio Fajardo is conveyed to the broad Doodplain
aleng the south bank and directed 10 ihe sea The poposed project is located on the lower
floed risk potential on the north bank of Rio Fajardo. The USACOE project is not an
officially adcpted flood control project and was pot used for development of this sn‘xdy.

According to Federal Emergency Management Agency (FEMA) Panel 720000
D129E the site is locgted within the flood prone area (Zone AE) of E.he Fajardo River with
flood stages of 2.4 meters. The floodway sturts about 15 kilometers upstream of the

project. The Puerto Rico Plamning Bosrd regulstion 13 subsection 7.04 establizh that any
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proposed development within n-flood prone arca where hase clevatiuns were determine
and po floodway data is _availablc must demonstrale with a hydrologic and hydraulic
study that the prqjeqt is ahove the 100 year flood élevation and it will pot raise flood
stages more than 0.15 }neters for developed areas. This constitutes the base objective of |
the hydroulic analysis.

The Natioﬁal Flood Insurance Program (NFIP) guidelines procedures to evaluate
f]podjng conditions for projects within an officially adopted Federal Insurance Rate Map
(FIRM) were used in the study. The use of the seme hydraulic model used 1o develop the
original Federal Tnsﬁnw Rﬂre'Map (FIRM) is mandatory whenever the model exists in

the FEMA files.

Based on the avallzble original data the project impact in flood stages was
structured in three basjc models:

(1) Duplicate Effective Original Mode!l: The HEC-2 original data as presented in
hydraulic model from FEMA to reproduce rcgulaiory FEMA values.

(2) Corrected Model: The Duplicate Effective Mod;:l i.nf_:]udi.ng interpolated cross
sections (CS-1.25 and CS-2.75) to represent location of project. New starting water
surface elevation of 2.4 meters (7.87") as indicated in the FEMA panel 0129E is also
included in the comected model.

(3) Proposed Model: Corrected model modified %0 include post-project conditions

reflecting proposed project fill.

The corrected maodel (2) represents the bese sceparic for corpparison with the

proposed conditions (with peoject) model (3). Final results of simulations sre indicated in
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table 3.4

Table 3.4
FEMA F!Wd Stages (meters) at Sclected Sites (Im*ycar even!}

Cross Section ~ Cosrected Proposed
Fear melers Feet Meters
I 7.87 ——32.40 7.87 - 2.40 -
1.25 7.87 “240 7,87 2.40
2 7.83 2.40 7.38 2.40
275 7.89 2.40 7.89 240
3 B.06 245 8.05 245
4 7.85 2.39 7.84 2.39
5 130.30 3.14 10.30 3.14

= Project is Jocated between sections 1.25 and 2.75

Results from the Corrected and Proposed models shows that the proposed project
of Mzrina Puerto Real will oot increase base flood elevation bcycmd regulamry levels of

-
0.15 meters in compliance with the obje:cuve set forth in PRPB regulatmn 13 sub-scct.\ons

7.04,

Finish grade elevation must be 2.55 meters to include a 0.15 free i:oard elevation
over the obtained 2.4 meters in compliance with the Planning regulations 13 amendments
of March 2001. The project scaward boundary is within the Costal High Hazard area

Zone VE with floed levels of 3.2 meters that must be considered in the final design.
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CHAPTER 1
INTRODUCTION
1.1 General

Marina Puerto Real is planning to construct their facilities in a plot of land located in ‘
Puertc Real Ward in the Municipality of Fajardo. The project will be located south east of
the PR Ports Authority facilities and in front of the existing Isleta Marina Dock facilities.
Neighborhood “includes c_jwelﬁngs, and commercial buildings related to the economic
aé:ﬁvity of -the area, Tourism and commercial activity is high and the project will create
additional harbor and boat facilities that are expected to be beneficial in socio-economic
terms. Figure 1 shows the -project location map.

The site 1s located within the flood prone area of the Fajardo River as indicated in The
Federal Emergency Management Agency (FEMA) Panel 720000 Oi:_ZQE. The Fajardo
River runs in a west 10 east direction passing about 100 meters from the south kit of the
project and discharging along a meander reach to the Sonda de Vie:ques.l‘”According to
FEMA map the projects is located in a Zone AE with flood elevations of 2.4 meters and in
the Costal Zone VE with elevation of 3.2 meters along north seaward boundary. The
floodway limits starts upstream of the project at section A of FEMA map. Thus, there is
no established floodway along the project ]pcaﬁon reach.

The Puerto Rico Plan;'xing Board regulaticn 13 subsection 7.04 establish that any
proposed development within 2 flood prone area where base elevations were determne

and ne floodway data is available must demonstrate with a hydrologic and hydraulic study
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that the project is above the 100 year flood elevation and it will not raize flood stages

more than 0.15 meters for deveioped areas. This will be the base objective of the

hydfaulic analysis.

1.2 Purpose of the Study

The purpose of this hydraulic study is to provide basic parameters and

recommendations on the extension and level of fill for the proposed project and any

required compensatory measure in order to comply with Federal Emergency Management

(NFIP).and PR Planning Board regulation 13 subsection 7.04 requirements.

1.3 Scope of Work

The scope of the study includes the following:

1.

Compilation of available hydrologic and hydraulic information from Federal
Emergency Management Agency (FEMA) and Puerto Rico Planning Board.
Collection of necessary stream Iand floodplain information involving profiles, cross-
sections and roughness characteristics by means of feld data, topographic maps and
site visits, |
Computation of flood stage elevations under the present natural conditions, using the
available original hydraulic model used to develop the adoptgd FIRM map 0124E.
Computations of the same pararneters as in step 3, considering proposed project fill
elevated above the 100 year flood maées at the vicinity of the project.

Analysis of the impact of project on the flood conditions in the area, with the objective

that such project will not result in an increase in food stage elevations of morz than



b -

(.15 meters during the regulatbry average 100-year storm.

1.4 Study procedure and requirements

The National Fiood Insurance Program (NFIP) estabhshed étl.idy procedures to

‘evaluate flooding conditions for projects within an officially adopted Federal Insurance

Rate Map Flooding conditions of the area will be evaluated based on the origmal FEMA
hydraulic modei input data for the Hydrologic Engineering Center (HEC-2) computer’
model used to develop the effective FIRM Map (0129E). Thé FEMA approach will be
used in agreement with the applicable requirements of the PRPB procedures for

performing hydrolog:ic and hydraulic stadies. The specific format of the study can be

~ adequately covered using the FEMA procedure, which' is consistent with the intended

required information for the evaluation of the study under the NFIP program.

The use of the same hydraulic model used to develop the original Federal
Insurance Rate Map (FIRM) is mandatory wl;encver the model] exists in the FEMA files.
This requirement permits the Jevaluation of the project in the same basic parameters and
conditions used for the development of the ongnal officially a;;lcpted FIRM. The use of
alternative models or modification of the oﬁgina]_dma is not FEMA encouraged unless
technical explanation is provided. A corrected model is prepared to include new

topegraphic data along the project site as well as other information intended to correct any

error or discrepancy in the original model.

The following documents were used in the preparation of the study.

1. Plans of the site submitted by project consuitants.



2. FEMA hydraulic data for Floodway, HEC-2 Input Data and Resulté for Fajardo RjVEI:. _
(See A];pencibc B for Criginal Data).
3. FEMA original working maﬁ used to develop the ad_optea FIRM panel 0129E,
4. Final Détailed Projéct Report and Environmental assessment for Rio Fajardo, US

Corps of Engineers, June 1995,

1.5 Other flood studies in the area.

In 1995 the US corps of Engineers pcrformed the Final Detailed Projed Report for
the Rio Fajardo. Under this study the USACOE proposed a levee system to protect the
]-;ajardo Town of the ﬂod'ding of Rio Fajardo for various recurrence intervals, Figure 4
~ shows the proposed altemaﬁvé. The use of this sady was limited to the evaluation of the
general hydraulic data used to develop the flood contro! alternative.

The bank fill discharge of the Rio Fajardo 1s very low and is exceeded with events
of 2-year frequency. It is indicated that under large flond events the majority of the flood
of Rio Fajardo is conveyed to the broad floodplain aiong the scuth bau;k and directed to
the sea. The Town of Fajardo and the proposed project are located on the north bank of
Ric Fajardo.

The starting water surface elevation used in USACOE study was established as
2.46, meters, which is consistent with the reported stages by FEMA in FIRM panel
OI29E. The discharge used by The US corps of Engineers is Jower than used by
FEMA. |

Even the proposed flood control works will protect the area of the project

from recurrent and high discharges and foods levels, they were not considered sinca
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its construction is not actually completed nor officially adopted.  The use of FEMA

data constitutes a conservative approach for the project.



CHAFPTER 2

\ | HYDROLOGIC STUDY

2.1 Hydrologic Data |
Discharge information for the hydraulic analysis was obtained from FEMA report,

The hydrologic data used for the project is based on hydrologic results from FEMA

original study.
. Table 2.1 Discharee from FEMA Origiaal Study at Fajardo River
~ Cross Section Discharge
CS-1 (few feet from the sea) 56500cks (1612 CMS)
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CHAPTER 3
HYDRAULIC ANALYSIS
3.1 General |

FEMA provided data of the original hydraulic modei and the v'.rorlcjng map used to
develop the original model. The units of the maps are in meters and the units of the
hvdraulic data are in English units system. Flood stages presented in the FEMA original
report are based on a Step Backwater computation using HEC-2 model at selected sites
within the floodplain of Fajardo River.

In the Fajardo River model FEMA used é starting water surface elevation of 2 feet
at section 1 several feet from sea. From this initial run the water surface elevation of
section 5 (A in FEMA map-Figure 2) was used to compute the floodway for the upstream
reaches. No floodway was established for the reach from the sea to section 5.

The Marina Puerto Real hydraulic analysis was performed from cross section 1 from
FEMA original hydraulic model to cross-section 5 of input data (Section A in FEMA map).
If no increase in flood stages are induced by the project in section 5, it is expected that no
changes would be induced further upstream. This approach is consistent with the sub-
critical flow regime in which the downstream conditions controls the flood stages upstream.

Under the proposed conditions the model was adjusted (corrected effective model)

10 represents changes in fopographic data and correction of any errers or discrepancies

encountered in the cnginal model.
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The project is located within the area bounded by section 2 as shown in figure 3. The
analyses performed and presented in‘-this report were structured in three basic models:

(1) Duplicate Effective Model: The HEC-2 original data as presented in hydraufic model
from FEMA to reproduce regulatory FEMA values.

(2) Correcrecf Model: The Duplicate Effective Model with interpolated cross sections to
represent location of proposed project, adjustment to 0ﬁ§:1a1 cross sections to
réprescnt existng si-te elevations and a new starting water surface elevation of 2.4
meters {7.87") &5 indicated in the FEMA panel 0129E. |

(3) Proposed Model. Corrected model inchuding post-project conditions model reflecting

proposed fill.

Table 3.1 shows a description of the modifications included in each of the computer

- simulations performed. Reference to this summary is encouraged when analyzing the

rasults.

Table 3.1 Ducriptﬁmi of Medifications for Hydraulic Simulations

File Name Description
0105eff dat Duplication of original effective FEMA model
0105corr.dat  Duplicated FEMA medel corrected to include new cross section

information and starting water surfaca elevation.
0105prj.dat Corrected FEMA model to include proposed project £l1

3.2 Development of Hydrauiic Models

The HEC-2 models to simulate the various scenarios were preparzd using the



following steps:

1.

3

The Flood Insurance Rate map (FIRM)and working data map from FEMA and the

. topographic data from surveyor were used for the location of project within the flood

prone area of Fajardo River . Project is Iocated at the west bank of -section 2 of the
FEMA original report. Figure 3 shows the jocation of the project in the working map
obtzined fom FEMA. |

The corre:ctec.i model includes the existing topogrephic conditions at the site as
répresented by the introdﬁction of new data in section 2 and interpolated cross
sections 1.25 and 2.75 at upstream and downstream boundaries of the project.
Distance b.et'ween cross sections was adjusted to consider new cross section location.
Once HEC-2 corrected model was set, the proposed project‘ fill was introduced. Cross
sections 1.25, 2 and 275 were modified to include the fill for the building and parking
area with the rest of the grade points remaining the same as in the effective and
corrected model. A fringe located between the north boundary of the lot and the
pmposgd building was considered at existing ground elevation and a Roughness factor

(n-value) corresponding to pavement surfaces was used.

3.2.1 Duplicate Effective Model

The HEC-2 original model from FEMA was reproduced by re-coding the data and

runming the model uatil exact agreement was obtained without variation to oﬁginal model.

As mentioned this duplication was performed from section 1 to section 3 (A in FEMA

FIRM panel 0129E).

Appendix B includes hydraulic cutput of Original Effective Medel and Appendix C



surface elevation. This is consistent with the data published in the FEMA panel 0129E. In
order to compare in the same conditions the effective model was 2lso run with the initial

starting water surface elevation of 2.4 meters (7.87 feet)

The corrected model represents the base scenzrio for comparison with the
% proposed conditions (with project) model. Appcn&bc D includes hydrauvlic output for the

f
F Correctad Effective Model. Table 3.3 shows results for this simulation.

Tabie 3.3 FEMA Flood Stages (meters) at Selected Sites (100-year event) for the

Corrected Model
Cross Sectien  Effective ** Corrected
Feet meters Feet meiers

1 7.87 2.40 7.87 2.40

1.25 7.87 2.40

2 787 . 240 7.88 2.40

2.75 7.89 2.40

é . 3 8.05 2.45 8.06 2.45
i 4 7.83 2.38 7.85 2.39
5 10.30 3.14 10.30 3.14

* Project is Jecated between at sections 1.25 and 2.75
** Effective model (table 3.2) with new starting water surface elevation

Results from the Corrected Medel shows s slightly difference in cross sections 2, 3

and 4 due to the introduction of new-c:ross sections 1.25 and 2.75 and the additional

topographic points.

323 Proposed model
The Corrected Model was modified to represent fill of proposed projest. All other
grading poimts in ¢ross sections remain as ip the corrected model. Roughness factor were

& modified 1o consider a frings of pavement surface between the north property boundary

11



surface elevation. This is consistent with the data published in the FEMA panel 0125E. In
order to compare in the same conditions the effective rpodel was also run with the initial
starting water surface e]evatiqn of 2.4 meters (7.87 feet) |

The corrected .mc_sdel represents the base ssenario for comparison with the
proposed conditions (with project) model. Append.bc D includes hydranlic output for the

Corrected Effective Model. Table 3.3 shows results for this smulation.

Table 3.3 FEMA Flood Stages (meters) at Selected Sites (100-year event) for the

Corrected Model
Cruoss Section Effective ** Corrected
Feet melers Feet melers
1 7.87 2.40 7.87 2.40
125 7.87 2.40
2 7.87 2.40 7.88 2,40
2.75 7.89 2.40
3 8.05 245 8.06 2.45
4 7.83 238 7.85 2.39
5 10.30 3.14 10.30 314

* Project is located between at sections 1.25 and 2,73
== Fifective model (table 3.2) with new startimg water surface elevation

Results from the Corrected Model shows a shghtly difference in cross sections 2, 3
and 4 due to the introducticn of new-cmss sactions 1.25 and 2.75 and the additional

topographic points.

3.2.3 Proposad model
The Corrected Model was modified to represent fill of proposed project. All other
grading points in cross sections remain as n the corrected model. Roughness facior were

modified to consider a fringe of pavement surface betwesn the north property boundary

11
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and the main project building, This might be considered as & compensatory measure since
the high roughness coefficient used by FEMA in this section is reduced to account for the
pavement surface. Figure 6 shows proposed project. Figure 7 shows typical cross section
and proposed fll at project. Appendix E includes hydraulic output from the Proposed

Moadel, Table 3.4 shows results from thrs simulation.

Table 3.4 FEMA Floed Stages (meters) at Sd&ted Sites (100-vear event) for the

Existing Mode!
Cross Section Corrected . Proposed

' Feet ' meters Feet meters

1 7.87 2.40 787 - 240

1.25 - 7.87 2.40 7.87 2.40

2 7.88 2.40 7.88 2.40

2.75 7.89 2.40 7.89 2.40

3 8.06 2.45 8.05 2.45

4 7.85 2.39 7.84 2.39

5 10.30 3.14 10.30 3.14

* Project is located between sections 1.28 and 2.73

Results from the Corrected and Proposed models shows lno increase in base ‘flood
elevation from cross section 1 to 5. Water surface elevation decreased sbghtly at cross
sections 3 and 4. Results from the Proposed Model were evaluated to address the impact
in flood level$ with the proposed fill and roughmess valie modification. Hydraulic
parameters as conveyance and velocities were inspected for consistency with the hydrauhe
behavier of the reack. No noticezble changes in hydrauiic parameters were detected cn the

models for the correciéd and propesed (with project conditions)

12
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3.3 Discussion of results

The results indicates that the proposed construction of Marina de Puerto Real will
not increase flood levels beyond the maximum permissible s;.xrcha:ge of 0.15 meters along
the study reach. This in complance with the objective set forth in PRPB regulation 13
sub-section 7.04.

~ The inspection of output in appendix D shows tﬁat the m:ajoriry of flow is -

conveyed in the FajardolRiver systern with 50885 cfs by north floodplain, 4795 by the
principal channel and 1314 along the north floodplain where project is located. This
Jocation is beneficial to the project as indicated by the no impact result due to the high
stages and lc;w flow relati\onship involved.
After the construction of the USACOE Flood coﬁtro] project the Marina Puerto Real will
be located m low flood risk area protec#cd by the proposed levee system that will protect
the Fajardo Town and Harbor area.

Nevertheless,.the actual analysis for the Marina Puerto Real uses the conservative
actuzl officially adopted FEMA scenario.  The project must consider adequate local

drainage to diminish the impact of the proposed fill under the cecurrence of local more

frequent non-regulatory flood events.

13



'CHAPTER 4
CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions

Based on the analysis of the information resulted from this evaluation, the

following conclusions and recommendations must be considered:

1 Contributing discharge at project site corresponds to 56900cfs (1612 CMS), value

obiained from FEMA hydraulic data for Fajardo River.

l 2. Proposed project ;s located between cross sections 1.25, 2 and 2.75. of FEMA
: | sections.

3. The final proposed fill would not increase the existing Bood stages at section 5 (A
| .

in FEMA panel 0129E) of Fajardo River for an average 100-year frequency
discharge indicating no impact on the existing Floodway of Rio Fajardo. The
obtained values are within the maximum permissible value of .13 for developed
! areas m compliance with regulations 13.sectoion 7.04.

4. The slight reduction in flood levels at sections 3 and 4 responds to the effect of

roughness factor (n-value) in the pavement fringe at project north boundary.

i4
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4.2 Recommendations

In view of the results obtamed, the proposed project must inchide a

compensatory measure as followed:

1. Finish grade elevation will be over 2.4 meters corresponding to ‘the water surface

elevations obtained in this study. Free board should be provided depending on

structural, architectural and operational characteristics of the project

. Entrance-doors, windows and other openings must be above flooding elevations.

Owners of the project may provide all necessary security measures to assure life and

property within the project area.

. The srudy' area is located in the flood prone érea of Fajardo River and its sea ward

boundary is within the Costal High Hazard area Zone VE wiath flood levels of 3 2
meters. The study prescnted he:rem mcii:nd;es f.;niy ‘the eﬂ'ect Cof thc ﬂood caused by the
Fajardo River using a starting flood level of 2.4 meters for the riverine hydraulic
analysis. Coastal énalysis md§£ be 'pé?fshf-:ﬁ?éa"‘“ﬁ;;ﬁﬂi'ess the effect of Coastal surges as -
indicated in the FEMA pa.nel 01293:2‘- "-I‘he demsmn of whether 10 modlfy the ﬁmsh
floor e]evanon will reside in the most re:asonable c:nncal c.cmdmon for the project after
performing the Coastal analysis. Th:s ana]ys:s is cut- of the scopc of thzs hydrauhc
study. Oceznographic studies that will be performed fs:or_. thc_. establishment of the.

marina must consider the evaluation of the Coastal Hazard Area in compliance with -

FEMA regulations for designated Zones V.

. The regulation for areas with floodway determined in PRPB regulation 13 sections

7.03-3 is applicable for this project. According to section 7.03-3 any elevated structure

that contains closed wall or closed spaces with exterior walls -located below the base

I3
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flood elevation used only for parking jots will be designed to automatically equalized i
hydrostatic forces and permit flow through. The design must comply or evaluate the

requirements of the PRPB sections 7.03-3a,b,c,d,e, where the previous consideration

is described.

5. Planning regulation 13 sections 7.01-4 includes additional design consideration that

" must be evaluated.

6. Internal dramage and flow conveyance of surrounding properties affected by the

proposed fill must be adequately desighed to avoid undesirable effects under moist
frequent and non-regulatory flood vents. Provision must be undertaken to reduce the

discharge of the project site or to mitigate the effect of these in the existing drainage

or receiving bodies,

4.3 General comments

The results of this study are based on free flow conditions. Obstruction to flow due
to improper maintenance or other reasons may impair the results of this s_tudy. This study
is based only in the data officially submitted to us by FEMA. For all practical purposcs and
in compliance with regulations the use of the computer runs performed in the criginal
study and sent to us upon request for this project is mandatory in the evatuation of project

within official declared flood areas according to the National Flood insurance Program

(NFIP).

16



o —

CHAPTER 3

REFERENCES

Federal Emergency Management Agency, August 1 984. C’ondizioIm and Criteria for

F loodway Revisions. Washington, D.C.

Federal Emergency Management Agency. Certification Requirements for Simple for

Floodway Encroachmenis. Washington, D.C. Federal

Emergency Management Agency. Flood insurance study Fajardo Basin, March 2 1981,

U.S. Geological Survey 1972. Topographic Map of Fajardo. Puerto Rico,

U.S. Army Corps of Engineers, Final Detailed Project Report and Environmental

assessment for Rio Fajardo, June 1995

Warer Surface Proﬁle Model ( HEC-2), User’s Manual. Hy&rolcogic Engineering Center,

Davis, California.

U.S. Army Corps of Engineers, 1990. Water Su;j'éée .P;n:;vﬁine'?r Mode! ( HEC-2), User’s

Mamial. Hydrologic Engineering Center, Davis, California.

17



CHAPTER 5

T

REFERENCES

Cij
1

T

B i T

Federal Emergency Marzagemen! Agency, August 1984. Conditions and Criteria for

TE Ty e

'F loodway Revisions. Washington, D.C.

Federal Emergency Management Agency. Certification Requirements for Simple for

Floodway Encroachments. Washington, D.C. Federal
Emergency Management Agency. Flood insurance study Fajardo Basin, March 2 1981.
U.S. Geological Survey 1972. Topographic Map of Fajards. Puerto Rico.

US. Army Corps of Engineers, Final Detailed Project Report and Emvironmental

assessment for Rio Fajardo, June 1995.

Lt by e o 1 - - —
e - . - PR .——.-.m ) A e e i 4 e e oo e e
=7
T H -

Water Surface Profile Model ( HEC-2), User's Manual. Hydrologic Engineering Center,

Davis, California.

U.S. Army Corps of Engineers, 1990. Water Surface Frofile Model ( HEC-2), User’s
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Figure 1 Location of Propesed Project
Scale 1:10,000.
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Figure 3 - Project location on FEMA working topoegraphic map of Fajardo River
Scale 1:10000
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Figure S existing conditions at project site
with new cross sections
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Appendix B

FEMA Hydraulic Data.for Floodway, HEC-2 Input Data

and Results for-Fajardo River
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Appendix E

Input Data and Results from HEC-2 Proposed Model
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Estudio de Accesos Marina Puerto Real- Fin de Semana

1 INTRODUCCION

| a Autoridad de Carreteras y Transportacion en su documento titulado "Guias
para la Preparacion de Estudios Operacionales de Acceso y de Transito para
Puerto Rico” establece la necesidad y ambito de los estudios relacionados al tema
del transito segun el tamafio del desarrolic. El documento establece dos (2) tipos
de estudios para determinar el efecto que un desarrollo tendra en su area de
influencia; estudio de acceso y estudio de transito, El primero se define como aguel
recomendable para proyectos pequefics, los cuales podran tener un impacto
significativo en las intersecciones formadas por los accesos propuestos y no,
necesariamente, en el sistema vial.

El siguienfe informe presenta un estudio de accesos en el area destinada para
la construccién de las facilidades de la Marina Puerto Real, en el barrio Puerto Real
de Fajardo, PR. En junio de 2001 preparamos un Estudio de Transito para un dia
de semana tipico. En dicho estudio se demostro que el proyecto propuesto es uno
viable. Sin embargo, algunas personas expresaran preocupacion por el efecto que
tendria el proyecto en fines de semana, por lo que se nos solicité que realizaramos
un estudio que evaluaré esta condicion. Dado que el proyecto es uno de una baja
generacion de viajes aun en fin de semana, entendemos que el estudio pertinente
es un Estudio de Accesos. Este informe evalla las condiciones presentes del area
y el impacto que tendra la accion propuesta. Se modelara el funcionamiento de la
interseccién de acceso al nuevo desarrolio mediante el uso del programa de
computadoras para el andlisis de intersecciones “Signalised & unsignalised

Intersection Design & Research Aid", con el fin de determinar el efecto final del

mismo.
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2 |.OCALIZACION Y DESCRIPCION DE LA ACCION PROPUESTA

Marina Puerto Real Inc. propone la construccion de una marina en &l sector
Matemnillo de! barrio Puerto Real de Fajardo. Dicha marina se encontraria aledana
al muelle del Ferry que da acceso a Isieta Marina y cerca de! muelle de la Autoridad
de los Puertos con servicio hacia y desde Vieques y Culebra. El area es accesada
utilizando la carretera PR-195, la cual es de dos vias. Una vez se termina la
carretera PR-195, la calle Cometa es la calle que permite el acceso hacia la calle
del embarcadero, la cual discurre paralela a la costa., Para salir de esta zona, es
necasario tomar la calle Unidn, la cual corre en una sola direccién hacia la carretera
PR-195. La marina contaria con un total de 193 espacios para lanchas en el agua,

y 350 espacios estibados en tierra (“‘Dry Stack”). La Figura 1 muestra el mapa de

localizacidon proyecto.

Figura 1 Mapa de Localizacicn



Fstudio de Acceses Marina Puerto Real- Fin de Semana

3 METODOLOGIA PARA LA EVALUACION DEL ACCESO CORRESPONDIENTA A

LA ACCION PROPUESTA

1. E| sabado 25 de marzo de 2006 se realizaron conteos de vehiculos en la

interseccién de las calles Cometa y Embarcadero. Esta interseccion serviria
como acceso al proyecto. Los horarios de los conteos realizadcs fueron de
12:00 PM a 6:00 PM. Estos conteos se realizaron para determinar el numero
de vehiculos que utilizan las vias de trénsito cercanas al proyecto; donde el

mismo conectara en la red vial.

. Dado que el proyecto no estara completado hasta el ano 2009, los flujos

existentes fuercn expandidos a ese momento usando un factor de

crecimiento anual de 2%.

_ Utilizando como referencia el Manual de Generacion de Viajes del ITE se

estimd el numero de viajes que se generarian desde y hacia el proyecto

propuesto.

 Con todos los datos recopilados se procedié a analizar la interseccion que s&

formaré en el punto de acceso del desarroflo. Esto con el propésito de
caracterizar la operacion existente en el area. Para realizar este andlisis se
utilizé el programa de computadoras 2aSIDRA 2.1. Las situacion estudiada
fue el periodo p:co de la tarde de un sabado con los flujos existentes, y la
misma situacién al anadirse el crecimiento anual esperado y los flujos

generados por el proyecto. No existe datos de generacion de viajes para el

periodo de la mafiana.
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4 Teoria

4.1 Evaluacion sobre el Nivel de Servicio (LOS) para una interseccién:
El nivel de servicio es la metodologia mas conocida utilizada para la evaluacién

de una facilidad. E! nivel de servicio representa las condiciones de operacion de las
intersecciones: el nivel de servicio “A” representa las condiciones excelentes de
transito y el nivel “F", las peores condicionss. Tanto las intersecciones semafo-
rizadas como las no semaforizadas pueden ser categorizadas utilizando esta meto-
dologia. Estos niveles de servicio a su vez se encuentran basados en las demeras
promedio que tienen los vehiculos en las intersecciones. A continuacion se definen
las categorias para cada nivel de servicio.

LOS A: Excelente
Esta es una condicién de flujo libre, acompafiada por bajos volimenes de transito y

altas velocidades. Hay poca o ninguna restriccion en maniobrabilidad del conductor
y los conduciores pueden mantener sus deseadas velocidades con poco o ningdn

retraso.

LOS B: Muy Buena
En esta condicion, las velocidades de operacion comienzan a estar restringidas un

tanto por las condiciones del transito, Los conductores aun tienen una libertad

considerable para seleccionar su velocidad y carril de operacion.

LOS C: Buena
Las velocidades y maniobrabilidad se vuelven mas controladas por volumenes de

transito mas altos. La mayoria de los conductores estan restringidos en su libertad

para seleccionar su propia velocidad, cambiar de carril o pasar.
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LOS D: Aceptable
Este nival de servicio se acerca a un flujo inestable, con velocidades operacionales
tolerables siendo mantenidas, aunque considerablemente afectadas por los
cambios en las condiciones operacionales. Los conductores tienen poca libertad

para maniobrar y la comodidad y conveniencia son bajas.

LOS E: Capacidad
El flujo de transito se vuelve inestable y podria haber paradas momentaneas.

LOS F: Mala
En esta condicion, la velocidad operacional podria bajar a cero y resultar en colas

de transito.

4.2 Relacion entre demoras y Nivel de Servicio
La Tabla 1, muestra las diferentes relaciones entre el nivel de servicio y las

demoras promedio por cada vehiculo en las intersecciones controladas ya sea por
semaforo, sefales de PARE o CEDA, o en rotondas. (Manual de aaSIDRA 2.1).
Estas demoras tienen como componentes la demora de vigjar a través de la

interseccion mas la demora de la detencion como consecuencia de la interseccion.

Tabla 1 Criterio del Nivel de Servicio para intersecciones

NIVEL DE SERVICIO ! DEMORA DE VEHICULOS (SEG.)
| Semaforo y Rotonda | PARE y CEDA

A | d<10 3 d<10
B ‘ 10<d=20 1, 10<d=15
C ‘: 20<d<35 T 15<ds25
D | 35<d =z 55 | 25<ds35 |
E | 55 < d < 80 | 35<d s 50 _
F | 80 < d % 50<d
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4.3 Glosario
A continuacion se presenta una lista de términos comunes en la practica de la

ingenieria de ftrénsito, segun definidos por la Autoridad de Carreteras vy

Transportacién.

1) Acceso (interseccién) —esta caracterizado por un grupo de carriles en una
direccion de la interseccion, incluyendo los movimientos a la izquierda, recto

y a la derecha.

2) ADT - “Average Daily Traffic’, transito promedio diario en una facilidad de
una carretera,

3) Area de estudio — drea geografica que contiene las intersecciones y
segmentos mas criticos de una carretera, l0s cuales se esperan sean
afectados por el transito a ser generado por el desarrollo.

4) Ciclo — el periodo de tiempo requerido para una saecuencia completa de
indicaciones del semaforo.

5) Desarrollo — proyectos residenciales, comerciales, de oficinas, de
hospederias e industriales, entre otros, que seran construidos en un predio
de terreno sin desarroliar o que forman parte de una reconstruccion o
expansion de una edificacién existente.

6) Dia tipico — un martes, miércoles o jueves durante los dias de clase entre
los meses de enero a maye y de agosto a diciembre. Para los usos
comerciales, el sabado podra incluirse entre los dias tipicos.

7) Estudio operacional — el andlisis del impacto potencial al transito causada
por un desarrollo propuesto. Este tipo de estudio dependera del tipo y
tamano de! proyscto. Para propdsitos de este documento, Un estudio
operacional consistira de un estudio de accesos o un estudio de transito.

8) Factor de hora pico — una medida de la fluctuacion en la demanda
vehicular dentro de la hora pico.

9) Fase — una parte del ciclo asighado a un movimiento de transito que tenga
el derecho de paso o a una combinacion de movimientos de transito que
tengan simuitdneamente el derecho de paso durante uno o mas intervalos.
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10)Hora pico — un periodo de una hora durante la manana (AM) o durante la
tarde (PM) que representa el volumen de transito mas alto en &l sistema,
resultado de la suma de los volimenes de cuatro (4) periodos de quince
(15) minutos consecutivos.

11)Modelos de micro simulacion — modelos que simulan el movimiento
individual de vehiculos, basados en teorias de cambio de carril, direccion de
los vehiculos y forma de conducir.

12) Nivel de servicio (“Level of Service” - LOS) — una medida cualitativa que
describe las condiciones operacionales de un componente del sistema de
transportacion. Generalmente descrito por los siguientes factores: velocidad,
tiempo de viaje, demora, interrupclones en el transito y seguridad.

13) Semaforo actuado — un tipo de sistema de semaforos mediante el cual se
varian los intervalos de tiempo de acuerdo con las demandas del transito
registradas por la actuacién de ios detectores localizados en el pavimento

de rodaje.

14) Seméaforo semiactuado - un tipo de sistema de semaforos donde los
detectores son colocados en los accesos de menor flujo vehicular para
permititle prioridad de verde a los accesos principales.

15)Semaforo de tiempo fijo — un tipo de sistema de semaforos que opera con
programas predeterminados de ciclos en intervalos.

16)Volumen — el nimero de personas o vehiculos pasando por un punto de un
carril o un segmento de carretera durante cierto intervalo de tiempo.

10
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5 ANALISIS DE TRANSITO

5.1 Afiuancia vehicular
A modo de determinar el patron de viajes actuales del sector se realizaron

conteos manuales en la interseccion de las calles Cometa y Embarcadero, donde
se localizara el acceso al proyecto bajo estudio. Dichos conteos se realizaron en
periodos de quince (15) minutos de 12:00 PM a 6:00 PM el séabado 25 de marzo de
2006.

La tabla en el apéndice 1 ilustra el flujo vehicular obtenido mediante dicho
conteo manual. Para determinar la hora pico se buscaron los cuatro periodos
consecutivos de 15 minutos con mas flujo. Una vez se encontraba esta hora, se
buscaba el periodo de 15 minutos con mayor flujo, y este valor multiplicado por
cuatro era el que se utilizaba para la modelacién. Dado que ya se esta usando el
valor del perioda de 15 minutos mas alto, el factor de hora pico a utilizarse es 1.0.

Los flujos mostrados estan identificados por dos letras separadas por un guion.
La primera representa el acceso de procedencia del movimiento en inglés: Norih,
South, East & West. La segunda letra representa el tipo de movimiento: Left, Thru
& Right.

La siguiente tabla muestran los flujos vehiculares por acceso de la interseccion

medida.

Tabla 2 Flujos Int. c. Cometa y ¢c. Embarcadero (Cendicion Presente)

2006 Cometa Embarcadero

S-L S-R E-T Total

Pico PM 260 72 120 432

11
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5.2 Cra¢imiento anual
Los flujos obtenidos en el afio 2006 fueron expandidos al afio 2009, cuando

entendemos que el proyecto estara operando. Los flujos de la zona fueron

expandidos utilizando un factor de 2.0% de crecimiento anual.

5.3 Generacion de viajes del proyecto
Para el computo de la generacion de viajes se utilizo la categoria 210 del

Manual de Generacién de Viajes de ITE como clasificacion del uso del terrena. La
variable independiente utiizada fue la cantidad de residencias a construirse. La

siguiente tabla muestra los resultados obtenidos.

Tabla 3 Generacidon de Viajes del proyecto Marina Puerto Real

Pico AM Pico PM
Categoria ADT Sabado Sabado Sabado
Uso ITE Total Unidades [Total In Outf Total In Qut] Total in Cut
Marina 420 543 berths 1717 859 B5GIN/A  N/A N/A 147 65 B2

5.4 Distribucién de Viajes
Para realizar la distribucién de los viajes que generard el proyecto bajo estudio,

presumimos que todos los viajes llegaran a traves de la calle Cometa, doblando a la
derecha al llegar a la calle Embarcadero, y para salir, utiizaran la calle

Embarcadero en direccion a la calle Unién.

5.5 Transito Futuro
Para la modelacion de la situacidn futura se tomaron los flujos de la situacion

base, se multiplicaron por el factor de crecimiento anual y se le afiadieron los flujos
que se obtuvieron en |a etapa de generacion de viajes, repartidos de acuerdo a la
distribucion que se explicd anteriormente. Las siguientes tablas muestran jos flujos

futuros.

12
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Tabla 4 Flujos PR-121 y Acceso Villas de! Rio (Condicién Futuro)

2009+ F

5-L 5-R E-L E-T W-T W-R | Total
Pico AM 26 60 20 183 72 8 388
Pico Pi 17 40 67 149 212 29 514

Tabla 5 Flujos Int. c. Cometa y ¢. Embarcadero (Condicion Futuro)

2000 + P Cometa Embarcadero

5-L 8-R E-T Total

Pico PM 276 141 209 626

56 Mecdelacién de Transito
Para la evaluacién de las intersecciones afectadas se utilizd el programa

3aSIDRA 2.1. Este modelo permite la evaluacidn de intersecciones semaforizadas
y de prioridad, ademas de la optimizacion de las de semaforo, y es preferido debido
a su capacidad de prediccion, ain en situaciones de sobresaturacién.  Se
realizaron modelaciones para los periodos pico de la mafiana y de la tarde para la
situacién actual y 1a situacion futura. La siguiente figura muestra un
5.6.1 Interseccion ¢. Cometa y c. Embarcadero

Esta interseccion tiene una configuracion en “T" y esta controlada por Pare. La
calle Cometa discurre desde la carretera PR-185 hasta la calle del Embarcadero.
Al llegar a la calle del Embarcadero, los vehicules tienen dos opciones: Virar a la
derecha, hacia donde se encontraria la marina propuesta, o hacia la izquierda.

La siguiente figura muestra un esquema de la interseccion,

13
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¢. Embarcadero W
3 olapediequi] ‘o

c. Cometa S

Figura 2 Esquema Int. ¢. Cometay c. Embarcadero

La siguiente tabla muestra los resultados obtenidos para las distintas situaciones

modeladas.

14
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Tabla 6 Resultados modelacion Int. ¢. Cometa y c. Embarcacero

DeMORA PROMEDIO POR VEHICULO [SEG.] Y
NWVEL DE SERVICIO (LOS

ool . COLAPROMEDIO [METROS]- -
Acceso Acceso Acceso Acceso
Sur Este Norte Qeste Total Int.
c. Cometa | Embarcadero N/A N/A

Basza 2006 |
Sabado

PM S

Futuro 2009

Sabado| BJA |

8.8 A 13.4 B N/A

| . NA
0o . - 1. N

Como se puede observar de la tabla anterior, esta interseccidn operara bajo
niveles de servicio excelentes. Se desprende del andlisis realizado que esta
interseccién tendrd capacidad para manejar el transito esperado durante la hora

pico de un sabado tipico.

En el apéndice 3 se muestran los resultados de las modelaciones de aaSIDRA.
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68 CONCLUSIONES Y RECOMENDACIONES

El analisis del impacto generado por el propussto desarrollo se realizo
analizando |a interseccién que servird de acceso al mismo. Basados en los analisis
de las modelaciones realizadas para este estudio podemos concluir que el accéso
al desarrollo sera capaz de manejar [a totalidad de los viajes que generara el mismo
en los sabados, teniendo un nivell de servicio excelente. Entendemos que este
informe puede aclarar cualquier duda sobre el efecto que tendra el proyecto
propuesto en el transito de fin de semana. Este resultado era de esperarse ya que
en fin de semana, aunque el trénsito total de un dia es mayor, los picos son menos
pronunciados que en los dias de semana regular. Mantenemos nuestra opinion

que el proyecto es viable en donde se pretende desde el punto de vista de transito.

16
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9 APENDICES

8.1 Apendice 1: Flujos Obtenides Mediante Conteos

18
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Conteo Int. Calle Cometa y calle del Embarcadero

Seginning Movemeant
of Period S-L &R E-T Total
12:00 10 a 14 32
12:15 14 16 21 51
12330 13 Gl 3 35
12:45 34 20 13 67
13:00 28 20 14 62
13115 22 13 16 51
13:30 26 11 19 56
13:45 30 12 14 58
14:00 7 12 17 68
14:15 52 22 16 ao
14:30 65 18 30 113
14:45 53 18 14 85
15:00 38 17 11 &6
18:15 51 10 20 81
15:30 18 13 17 48
15:45 21 10 17 48
16:00 20 10 15 45
16:15 18 bl 24 o1
16:30 22 4 12 38
1645 21 & 14 41
17:00 22 11 10 43
1718 23 9 15 47
17:30 19 12 13 44
17:48 35 15 13 62

20
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9.2 Apendice 2: Listado de Archivos de Modelacicnes

Archivo

Lugar

Pericdo

01 Cometa y Embarcadero BPMSat.OUT

01 Int ¢. Cometa y ¢c. Embarcadero

Pico PM Sabado Base

01 Cometa y Embarcadera FPM3al.OUT

01 Int ¢. Cometa v ¢. Embarcadero

Pico PM 3abado Futuro

21
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9.3 Apéndice 3: Resultados corridas de aaSIDRA

22



Akcelik & Associates Pty Ltd - =2aSIDRA 2.1,3.35%6
Traffic Consulting Group

Carlos M. Contreras User ID: MOZ276
Licence Type: Multi Computer

Time and Date of Analysis 1:18 PM, 1G Apr 2006

Filename: C:\Documents and Settings\Carleos M Contreras\My
DocumentshaaTraffic\asSIDRA ProjectsiMarina Puerto Real Rev06\01 Cometa y

Embarcadero BFM5at.OUT

01 Int c. Cometaz y ¢. Embarcadero
Picoc PM Sabado Base
Intersection ID: 1

RUN INFCRMATION

* Baglc Parameters:
Intersection Type: Unsignalised - Two-Way Stop Control
briving on the right-hand side oI the road
Input data specified in Metric units
Lefault Valuss File No. 20
Peak flow period {for performance): 15 minutes
Unit time (for wvolumes): 60 minutes {Hourly Rate)
Delay definition: Centrol delay

Geometric delay included

aa3IDRA Standard Delzy and Queue models used
Level of Service based on: Delay {(HCM method)
Queaue definition: Cycle average gueus, Average

Cl Int c. Cometa y <. Embarcadsro
Pico FM Sabado Base

Intersecticn 1ID: 1
Stop Sign Contrelled Intersection

Takle 5.0 - TRAFFIC FLOW DATA

Mo Left Through Right Flow Feak
No. = m——==m—=e —w——swmeee oo Szale Flow
LV HV LV HV LV v Fagteor
VEHICLES Demand flows in veh/hour as used by the program
Scuth: c. Cometa S
1 260 0 0 0 0 0 1.00 1.00
3 0 0 0 0 Je 0 1.00 1.00
East: c. Embarcadero E
4 0 0 120 0 0 0 1.00 1.00
Based on unit time = &0 minutes.

Tlow Scale and Peak Hour Factor effects included in flow values.




01 Int ¢. Comsta y c. Embarcadaro
Fico PM Sabado Base

Intersection ID: L
Stop Sign Controlled Intersection

Takle 5.2 - MOVEMENT CAPRCITY PARAMETERS

Prac. Prac.
Deg. Spare

Mav Opposing Movement Total
No. Demand Adjust. Cap.
Fiow HY Flow HV Flow {vah

(veh/h) (%) l(veh/h) (%) (pcu/h) /h)

Lane
Uil

Deg.
Satn

1L 260 0.0 Q 1454

3R 72 0.0 & 403
East: ¢. Embarcadero E

4 T 120 0.0 296+ 0.0 294 658

Satn Cap.
xp (%)
0.80 347
0.80 348
0.80 339

100
100

0.17%
0.179

+ Percentage of exiting flow included in total opposing flow

01 Int c. Cometa y <. Embarcadero
Pico PM Szbadc Base

Intersection ID: 1
Stop Sign Centrolled Intersection

Table 5.3 - INTERSECTICHN PARARMETERS

Intersection Level of Service

Worst movement level of Service
Average intersecticn delay (s)
Largest average movement delay (s)
Largest cycle-averags gueus, mean {(m)
Performance Index

Degree of saturation (highsst)
Practical Spare Capacity {lowest)
Effective intersection capacity, (veh/h)
total vehicle flow (veh/h)

Total person flew (pers/h)

Total wehicle delay (veh-h/h)

Total person delay (pers-h/h)

Total effective wvehicle stops {veh/h)
Total effective person stops (pers/h)
Total vehicle travel {(veh-km/h)

Total cost {$/h)

Total fuel (L/hk)

Total €02 (kg/h)

It

B ko

[

10.0
13.4
1
T.8B3
0.182
339
2478
452
678
1.286
1.88
348
522
271.8
181.¢4
31.0
17.55

NA Mot Appliceble =~ Intersection Level of Service is not calculated at
two=way stop control or give-way/yield controlled intersections.

See Table $.15 or Movsment Displays for individual movement LOS values.




01 Int ¢. Cometa v ¢. Embarcadero
Pice PM Sabade Base

Intersection ID: 1
Stop Sign Contreolled Intersection

Table 3.5 - MOVEMENT PERFORMANCE

Mav Total Total Aver, Prop. EEf.
Mo, Delay Delay Delay Queued Stop
(veh-h/h) (pers-h/h) (saqg) Rate
South: c. Ceometa S

1L 0.65 Q.87 8.9 0.00 0.73
IR 0.1l6 0.25 B.2 0.00 0.47

East: ¢. Embarcaderc E
4 T Q.45 ¢.67 13.4 0.50 0.92

Longest Queus Parf. Aver.

Cycle Aver. Index Speed
(vehs) {(m) (km/h)
.0 0 4.31 8.1
.0 4 1.16 49.0

D1l Int <. Cometa y <. Embkarcadero
Pico PM Sabado Base

Intersectieon ID: 1
Stop Sign Cantrolled Intersecticn

Takle 5.6 - INTERSECTION PERFORMANCE

Total Deg. Total Total Aver. Prop.
Flow Satn Delay Delay Delay Queued
(vehk/h) x {(veh~h/h) (pers-h/h) (sec)

South: ¢. Cometa §
33z 0.179 0.81 1.21 5.8 0.C0

Ezgty ¢. Embarcaderoc E
120 0.182 0.45 Q.67 13.4 0.50

RLL VEHICLES:
452 0.182 1.26 1.88 0.0 0.13

INTERSECTION (persons):
678 0.182 1.88 Ia.0 0.13

Eff. Longest Perf. Aver.
3top Queue Tndex Speed

Rate {m) (kam/h)
0.72 0 5.46 48.3
Q.82 1 2.37 Eé 7
0.77 1 7.83 47.3
0.77 7.83 47.3

Cueue values in this table are mean cycle-average gueue (metres).

01 Int c. Cometa ¥y c. Embarcaders
Pico PM Sabadeo Base

Intersection ID: 1
Stop Sign Controlled Intersection

Table 5.7 ~ LANE PERFORMANCE



(=5t ]

Flow Cap Deg. Aaver. Eff, Cycle Aver. Short
Lane Mav {veh {wveh 3Satn Delay Stop =—=—-=-==c-==- Lane
No. Na. /h) /i X (sec} Rate (vehs) (m) (m)

South: c. Cométa 5
1 LE i, 332 1857 0.179 8.8 0.72 g.0 ¢

East: c¢. Embarcadero E
17 4 120 £58 0,182 12.4 0.92 0.1 1

01 Irnt . Cometa v ¢. Embarcaderc
Picc PM Sabado Base

Intersection ID: 1
Stop Sign Controlled Intersection

Table 5.8A - LANE FLOW AND CAPACITY INFORMATION

Min Tot

Lane Mow Pem Flow (veh/h} Cap Cap Deg. Lane
No. Mo, === {veh (veh Satn ¥til

Lef Thru Rig Tot /hy  /h) X %
South: ¢. Cometa S
1 LR 1, 2a0 0 72 332 332 1857 (0.179 100

3

BEast: ¢. Embarcadero E
17T 4 0 120 0 120 120 658 0.182 1400

The capacity value for pricrity and continuous movements is obtainad by
adjusting the basic saturation flow for heavy vehicle and turning vehicle
effects. Saturation flow scale applies if specified.

01 Int ¢. Cometa y c¢. Embarcadero
Plco PM Sabade Base

Intersection ID: 1
Stop Sign Controlled Intersection

Table 5.1ZA - FUEL CONSUMPTION, EMISSIONS AND COST - TOTAL

Mow Fuel Cost HC Co NOX CoZ
No. Total Total Total Total Total Total
L/h 3/h kg/h ky/n kg/h kg/h
South: <. Cometa &
1L 17.8 102.55 0.078 3.78 0.1018 44 .4
3R 4.8 28.06 0.021 Q.93 0.029%9 12.0



East: c¢. Embarcadero E
: 4 7 8.5 50.685 0.037 i1.78 0.051 21.2

Pump price of fuel (5/1) = 0.900
Fuel rescurce cost factor = 0.50
Ratic of running cest to fuel cost = 3.0
Average income (5/h) = 27.00
Time walue factor = 0.60
Average occupancy (persong/veh) = 1.5
Light vshicle mass (1000 kg) = 1.4
Heavy vehicle mass (1000 kg) = 11.08
Light wvehicle idle fuel rate (L/h) = 1.350
Heavy vehicle idle fuel rate (L/h) = 2.000

The idle fuel and vehicle mass parameters given abeve are the default
values {data given in RIDES may override some of these parameters).

01 Int <. Cemetz y c. Embarcadero
Picoc PM Sabade Base

Intersection ID: 1
Stop 5ign Controlled Intersection

Table S.14 - SUMMARY OF INPUT AND QUTPUT DATA

Lane Demand Flow (veh/h) Adj. Eff Grn Deqg Aver. Longast Shrt
No, —====————————mm———— 50V Basic (secs) Sat Delay Queue Lane

L T =] Tot Satf. lst Znd X {zec) {m} {m)
South: . Cometa S
1 LR 2e0 T2 332 0 0.178 g.d 0

260 0 72 332 0 0.179 8.5

East: ¢. Embarcadero E
1T 120 120 0 0.182 13.4 1

g 120 0] 120 Q 0.182 13.4 1
ATIL VEHICLES Total % Max Aver, Max

Flow HV * Dalay QRueue
452 G 0.1392 10.0 1

Total flow period = 80 minutes. Peak flow peried = 15 minutes.

Gueus values in this table are mean cycle-average gueus (metres).



Note: Basic Saturation Flews are not adjusted at roundabouts or sign-
contralled interssctions and apply only te continusus lanes.

01 Int <. Cometa y ¢. Embarcadero
Pico PM Sabade Base
Intersection ID: 1
Stop 3ign Controlled Intersection

Table 5.15 - CAPACITY AND LEVEL OF SERVICE

Mowv Mov Total Total Deg. Aver. 1OS longest Queus
No. Typ Tlow Cap. of Delay Cycle Aver.
{veh (veh Satn (vehs) (mj
/h) /) (v/ec) (sec)
Spouth: o, Cometa S
1L 280 1454 0,179 8.9 A 0.0 aQ
IR 72 403 0.179 8.2 A 0.0 0
332 0.17% 8.8 A 0.0 o
East: <. Embarcadero E
47 120 658 0.182+ 13.4 B 0.1 1
120 0.182 13.4 B 0.1 1
ATL VEHICLES: 452 0.182 10.0 NA 0.1 1

Level of Bervice calculations are based on

average contrcl delay including geometric delay (HCM criterial,
independent of the current delay definition used.

For the criteria, refer to the "Level of Service™ topic in the
2a$I0DRA Cutput Guide or the Qutput section of the on-linsz help.

N&A HNot Applicable - Intersection Level of Service is not caleculated at

two-way Stop contrsl or give-way/yield controlled intersections,
* Maximum v/¢ ratie, or critical green periods

--- End of 2a5IDRA Cutput ---
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01 Int ¢. Cometa y c. Embarcadero
Pico PM Sabado Futuro
Intersection ID: 1

RUN IWFOPMATLON

* Basic Parameters:
Intersection Type: Unsignalised - Two-Way 3top Contrel

Driving on the right-hand side of the road
Input data specified in Metric units
Defawlt Values File No. 30
Peak flow period (for performance}: 15 minutes
Unit time (for volumes): 60 minutes (Hourly Rate)
Delay dsfinition: Control delay

Geometric delay included
aaSIDRA Standard Delay and Queue models used
Level of Service hassd on: Delay (HCM msthod)
Queue definition: Cyecle average gueue, Average

Gl Int c. Cometa y c. Embarcadezo
Pico PM Sabado Futuro

Intersection ID: 1
Stop 5ign Controlled Intersection

Table §.0 - TRAFFIC FLOW DATA

Mov Left Threugh Right Flow
No,  mmm—==—ms momm—mm——— s Scale
v v LY HV v HV
VEHICLES Demand flows in veh/hour as used by the program
South: c. Cometa S
1 276 0 0 0 o 0 1.00
3 4] 0 0 { 141 0 1.00
Ezst: c. Embarcadero E
4 Q 0 209 0 0 o 1.00
Based on unit time = 60 minutes.

Flow Scale and Peak Hour Factor effscts included in flow values.

Flow



01 Int . Cometa y c. Embarcadsro
Pico PM Sabado Future
Intersection ID: 1
Stop Sign Controlled Intersection

Table §.2 - MOVEMENT CAPACITY PRRAMETERS

Mov Opposing Movement Total Prac. Prac. Lane Deg.
Na. Demand Adjust. Cap. Deg. Spare Util Satn
Flow HY Flow HV Flow fveh Satn Cap.
(veh/h) (%) (veh/h)} (%) {pcu/h) /h xp (%) [%) X
South: ¢. Cometa S
1L Z276 0.0 0 1228 Q.80 256 100 0.225
IR 141 0.0 0 628 0.80 256 100 0.225
East: c. Embarcaderc B
4 T 209 0.0 347+ 0.0 347 601 0.BO 130 100 0.348+*

+ Percentage of exiting flow included in total cpposing flow

01 Int ¢. Ceometa y ¢. Embarcaders
Pico PM Sabado Futuro
intersection ID: 1
Stop Sign Controlled Intersection

Table 5.3 - INTERSECTION PARAMETERS

Intersection Level of Service = Na
Worst movemsnt Level of Service = C
Average intarsection delay (s) = 10.9
Largest average movement delay (s) = 15.3
Largest cycle-average queus, mean (m) = 2
FPerformance Index = 11.28
Pegree of saturation (highest) = 0.348
Fractical Spare Capacity (lowest) = 130 %
Effective intersection capacity, (veh/h)y = 1800
Tetal vehicle flow {veh/h) = 628
Total person flow (pers/h) = 939
Tatal vehicle delay (veh-h/h) = 1.80
Total person delay (pers—h/h) == 2.84
Total effective vehicle stops (veh/h) = 507
Total eff=zctive person stops (pers/h) = 760
Total wehicle travel (veh-km/h} = 376.6
Tatal cost (5/h) = 255.15
Total fuel (L/h) = 43.2
Total €02 (kg/h) = 107.91

N&  Not Applicable - Interseciion Level of Service 1s not calculated at
two-way stop contrel or give-way/yield controlled intsrsactiens.
S2e Table 3.15 cor Movement Displays for individuzl movement LO5S valuss.




01 Int e¢. Cometa y ¢. Embarcadero
Pieco PM Sabado Futuro

Intersecticn ID: 1

Stop Sign Controlled Intersection

Table 5.5 - MOVEMENT PERFORMARNCE
Mov Total Total Aver. Prop. Eff, Longsst Queue Perf. Aver.
No Delay Delay Dalay Queuad Stop Cycle Aver. Index Speed
(veh-h/h) (pers-h/h) (sec) Rate (wvehs) {m) (kmm/h)
South: c. Cometa S
1L 0.649 1.03 8.4 g.o00 0.73 g.a g . 4.57 45.1
3R 0.32 0.48 8.2 c.o00 0.6&7 0.0 a 2.26 43.0
East: <. Embarcadero E
4 T N.89 1.33 15.3 0.60 1.01 0.3 2 4.45 43.1
01 Int ¢. Cometa y ¢. Embarcadero
Pico FM Sabado Futuro
Intersaction ID: 1
Stop Sign Controlled Intersection
Takhle £.6 -~ INTERSECTION PERFORMANCE
Total Deq. Total Total Zver. Prop. Eff. Longest Peri. Aver.
Flow Satn Delay Delay Delay Queued Stop Queus Index Speed
(veh/h} b3 {veh~h/h) (pexrs-h/h) {sec) Rate (m) {Jkm/h)
South: ¢. Cometa 3
417 0.225 1.01 1.51 8.7 0.00 0.71 0 .83 48,4
East: c. Embarcadero E
209 0.348 0.89 1.33 15.3 0.60 1.01 2 .45 43.1
ALL VEHICLES:
26 0.348 1.30 2.84 10.9 0.20 0.81 2 11.28 46.5
INTERSECTICN (persons):
§3% 0.348 2.84 10.9 0.20 0.81 11.28 46.5
Queue values in this table are mean cycle-average queue (metres).

Gl Int <. Cometa y c. Embarcadero

Pico PM Zabado Future
Intersection ID: 1

Stop Sign Controlled Intersection

Tzkle 5.7 - LANE PERFCRMANCE



