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1.0

Introduction

Facility Information

AES Puerto Rico (AES-PR} is a bituminous coal-fueled power plant that generates and sells
electricity to the Puerto Rico Electric Power Authority (PREPA} with a total power generation
capacity of 454 Megawatts (MW). AES-PR also produces a manufactured aggregate known

as Agremax™.,

AES-PR is located on an 85 acre tract of land owned by AES Puerto Rico, LP. It is bordered
to the north by a pharmaceutical facility (TAPI Puerto Rico, Inc.-TAPI) and vacant land
owned by the Puerto Rico Land Administration (PRLA); to the south by wetlands and Bahia
Las Mareas; to the east by the former Chevron Phillips Chemical Puerto Rico Core, LLC
(CPC) facilities; and to the west by AES llumina and PRLA vacant land. The facility owned
and operated by AES-PR is composed of a coal-fired power plant and an ancillary marine
dock that is not contiguous to the main power plant. It also occupies associated rights-of-
way for elevated conveyors, transmission lines, make-up water supply lines, process

steam piping and service/access roads.

The AES-PR facilities are completely fenced and gated and include a power plant
building, office/ storage and maintenance buildings, open paved parking areas, cooling
tower, open coal and manufactured aggregate stockpile areas, limestone storage dome,
manufactured aggregate / coal pile stockpiles runoff pond, a storm water runoff pond, a
make-up water pond, a cooling tower water pond, water treatment facilities, material and
equipment storage areas and storm water collection and conveyance systems. The coal
pile runoff pond collects non-industrial storm water runoff from the coal stockpile, the
limestone storage dome area, the manufactured aggregate (Agremax™) stockpile and
certain areas adjacent to these locations. The storm water runoff pond collects non-

industrial storm water runoff.



Federal Regulations

Title 40 Section 257.81(a)(1) and (2) of the Code of Federal Regulations (CFR) stipulates
that in accordance with the requirements under the Clean Water Act, the owner or
operator of a Coal Combustion Residuals (CCR) unit must design, construct, operate, and

maintain the following control systems:

« A run-on control system to prevent flow onto the active portion of the CCR unit

during the peak discharge from a 24-hour, 25-year storm; and

e A run-off control system from the active portion of the CCR unit to collect and

control at least the water volume resulting from a 24-hour, 25-year storm

In addition, 40 CFR 257.81(b) requires that run-off from the active portion of the CCR unit
must be handled in accordance with the surface water requirements under 40 CFR
257.3-3 i.e., point sources that discharge into waters of the United States must do so

through a National Pollutant Discharge Elimination System (NPDES) permitted outfall.

The owner or operator of the CCR unit must prepare periodic run-on and run-off control
system plans required by 40 CFR 257.81(c) every five years. These plans must
document how the run-on and run-off control systems have been designed and
constructed to meet the applicable requirements. Each plan must be supported by
appropriate engineering calculations. The owner or operator has completed a periodic
run-on and run-off control system plan when the plan has been placed in the facility's

operating record as required by 40 CFR 257.105(g) (3).

The owner or operator may amend the written run-on and run-off control system plan at
any time provided the revised plan is placed in the facility's operating record as required
by 40 CFR 257.105(g)(3). The owner or operator must amend the written run-on and
run-off control system plan whenever there is a change in conditions that would

substantially affect the written plan in effect.


https://www.ecfr.gov/current/title-40/section-257.105#p-257.105(g)(3)

2.0 Purpose / Methodology

This report was prepared by Winston R. Esteves P.E. (WRE) to fulfill the requirements of
40 CFR 257.81(c) (4) to prepare periodic run-on and run-off control system plan every
five years.

To develop this periodic run-on and run-off control system plan, WRE performed the
following tasks:

¢ Reviewed the initial run-on and run-off control system plan, see Appendix A.
¢« Reviewed the CCR Annual Inspection Reports.
* Reviewed the Storm Water Pollution Prevention Plans.

« Reviewed the Environmental Assessment for the Agremax™ Staging Area Liner

Project.
« Reviewed the available daily precipitation logs.
« Reviewed and amended the water ponds operation and maintenance procedure.

* Reviewed the current National Oceanic and Atmospheric Administration (NOAA)

precipitation values for the AES-PR location.
* Reviewed the 2021 bathymetric survey for the coal pile runoff pond.
 Reviewed aerial photos and surveys of the Agremax™ temporary stockpile area.
e Interviewed site management and operations personnel.

e Prepared this revised run-on and run-off control system plan.

3.0 Hydrologic Criteria

According to the currently available NOAA Point Precipitation Frequency Estimates, the 25-
year, 24-hour and 100-year, 24-hour precipitation totals are consistent with the precipitation data
used to obtain the site-specific calculations presented in the initial Run-on and Run-off Control

System Plan of 2016. The soil types, cover conditions (represented by runoff curve numbers), the
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topography and the watersheds that contribute flows to the concrete ditches, culverts and the coal
pile runoff pond also remain similar to 2016, therefore the hydrologic / hydraulic analysis

performed in 2012 (Appendix A) is still considered valid.

4.0 Run-on and Run-off Control Systems

e Run-on Controls: the AES CCR temporary stockpile is encircled by concrete
ditches and culverts designed and constructed to handle peak flows from the
100-year, 24-hour rainfall which are significantly larger than that from the 25-year,
24-hour rainfall. These controls are adequately inspected, maintained and
managed through the implementation of erosion and sediment control best
management practices (BMPs) or storm water control measures (SWCMs) that
are part of the AES-PR Storm Water Pollution Prevention Plan (SWPPP) to
minimize sediment accumulations that may reduce the hydraulic capacity of the
run-on controls. Therefore, the initial and current run-on controls effectively
prevent flow onto the active portion of this CCR unit during the peak discharge

from a 24-hour, 25-year storm.

e Run-off Controls: the AES CCR temporary stockpile is encircled by concrete
ditches and culverts that discharge into the 15.2 million gallons coal pile runoff
pond, all designed and constructed to handle peak flows from the 100-year, 24-
hour rainfall which are significantly larger than that from the 25-year, 24-hour
rainfall. These controls are adequately inspected, maintained and managed
through the implementation of erosion and sediment control best management
practices (BMPs) or storm water control measures (SWCMs) that are part of the

AES-PR Storm Water Pollution Prevention Plan (SWPPP) to minimize sediment
6



5.0

accumulations that may reduce the hydraulic capacity of the run-off controls. The
2021 bathymetric survey of the coal pile runoff pond indicates that about 2 million
gallons of sediment now occupy the pond. The 100-year, 24-hour rainfall would
generate a runoff volume of about 12.2 million gallons while the 25-year, 24-hour
rainfall would generate a runoff volume of about 8.5 million gallons. Therefore,
the initial and current run-off controls of the active part of this CCR unit effectively
collect and control at least the water volume resulting from a 25-year, 24-hour
storm.

e Run-off Discharge: run-off from the active portion of the AES CCR temporary
stockpile is collected in the coal pile runoff pond that was designed, constructed
and is operated a zero-discharge unit. There have been no discharges to surface
waters from this run-off control system since the initial run-on and run-off system
plan was developed in 2016, not even during Hurricane Maria when a total
rainfall of 27.95 inches was recorded at AES-PR. Therefore, the run-off from the
active portion of this CCR unit is handled in accordance with the surface water

requirements of 40 CFR 257.3-3.

Proposed Conditions

In compliance with CCR Rule requirements, AES-PR has initiated the construction
activities associated with the Agremax™ Staging Area Liner Project that will include the
placement of a liner and leachate collection system under the Agremax™ temporary
stockpile area. The leachate to be collected will be pumped to the coal pile runoff pond.
At this time, the volume of leachate that will be generated has not been determined,
therefore this project could have a future impact on this revised Run-On and Run-off
Control System Plan. Presently, no additional significant operational modifications or

expansions of the Agremax™ Staging Area footprint are anticipated.



6.0 Conclusions and Recommendations

7.0

Based on the review of the information described in Section 2 of this Report and the
current site conditions, the AES CCR (Agremax™) temporary stockpile area meets the

requirements of 40 CFR 257.81 (a) and (b) of the EPA CCR Rule.

WRE recommends that, as the sedimentation levels in the coal runoff pond increase, the
frequency of the bathymetric surveys be reassessed in order to better anticipate when
the critical sediment level will occur and plan ahead for its removal. The potential impact
that construction projects e.g. Black Start and the Agremax™ Staging Area Liner Project
(and the resulting leachate management operations) may have on the site’s hydrologic
and hydraulic conditions used to develop this Plan should be evaluated in order to
determine if this Plan must be amended as per 40 CFR 257.81 (c) (2) before the next 5-

year revision period in 2026.

Limitations

The statements, conclusions, recommendations and opinions included in this Report are
based upon, and limited by the agreed scope of work, information disclosed by AES-PR
and reasonably ascertainable information obtained from ground-level and aerial visual
observations, review of CCR Annual Inspection Reports and site rainfall data, interviews
with AES personnel, and our understanding of applicable environmental regulations and
are only intended to give approximations of the hydraulic- hydrologic conditions found at
the time, limited to the particular issues actually targeted by WRE in the agreed-upon
scope of work. No representations or warranties are made concerning the site conditions
subsequent to the date of the last information used in the preparation of this Report. If
additional information that might impact our conclusions becomes available, we reserve
the right to review the information, reassess the potential concerns, and modify opinions,

if warranted.



8.0 Certification

Pursuant to 40 CFR 257.81 (c) (5) by this certification, | attest that:

) I am a Professional Engineer currently licensed in the Commonwealth of Puerto
Rico;

(i) I am familiar with the provisions of 40 CFR Part 257 Subpart D;

(iii) | or my agent have visited and examined the AES Puerto Rico CCR Temporary

Stockpile Area;

(iv) it is my professional opinion that, to the best of my knowledge, information, and
belief, this Run-On and Run-Off Control System Plan has been prepared in
accordance with current good and accepted engineering practice(s) and standard(s) ,
including consideration of applicable industry standards and the requirements of the
CCR Rule;

v) this Run-On and Run-Off Control System Plan meets the requirements of 40 CFR
257.819(c);and

(vi) this Plan is adequate for the AES- PR CCR Temporary Stockpile Area.

“Certification “in this document is exclusively a statement of professional opinion not to be interpreted or
construed as a guarantee, warranty or legal opinion.

Name: Winston R. Esteves Signature:
Position: Environmental Consultant Lic.#:8827
Date: December 31, 2021 PE Stamp:

INGENIERO
LICENCIADO
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1.0 Introduction

Title 40 Section 257.81 of the Code of Federal Regulation (CFR) stipulates that in
accordance with the surface water requirements under the Clean Water Act, the owner
or operator of a CCR unit® must design, construct, operate, and maintain the following

control systems:

e A run-on control system to prevent flow onto the active portion of the CCR unit

during the peak discharge from a 24-hour, 25-year storm; and

e A run-off control system from the active portion of the CCR unit to collect and

control at least the water volume resulting from a 24-hour, 25-year storm

The owner or operator must prepare initial and periodic run-on and run-off control
system plans for the CCR unit that document how the run-on and run-off control systems
have been designed and constructed to meet the applicable requirements of the 40 CFR
257.81. Each plan must be supported by appropriate engineering calculations. The owner
or operator has completed the initial run-on and run-off control system plan when the

plan has been placed in the facility's operating record as required by §257.105(g)(3).

2.0 Facility Information

AES Puerto Rico (AES-PR) is a bituminous coal-fueled power plant that generates and sells
electricity to the Puerto Rico Electric Power Authority (PREPA) with a total power
generation capacity of 454 Megawatts (MW); this represents approximately 15% of the
electricity consumed on the island. AES-PR also produces a manufactured aggregate

known as Agremax.

1 AES Puerto Rico’s temporary storage of its inventory of manufactured aggregate is not a CCR unit subject to the
CCR Rule, 40 C.F.R. Part 257. Nonetheless, as a protective measure, AES Puerto Rico has prepared this plan and
taken other steps to satisfy CCR Rule requirements applicable to CCR landfills. By undertaking these measures, AES
Puerto Rico does not admit its facility is covered by the CCR Rule and expressly preserves all rights and defenses.



AES-PR is located on an 85 acre tract of land owned by AES Puerto Rico, LP. It is bordered
to the north by a pharmaceutical facility (TAPI Puerto Rico, Inc.-TAPI) and vacant land
owned by the Puerto Rico Land Administration (PRLA); to the south by wetlands and Bahia
Las Mareas; to the east by the former Chevron Phillips Chemical Puerto Rico Core, LLC
(CPC) facilities; and to the west by AES Ilumina and PRLA vacant land. The facility owned
and operated by AES-PR is composed of a coal-fired power plant and an ancillary marine
dock that is not contiguous to the main power plant. It also occupies associated rights-of-
way for elevated conveyors, transmission lines, make-up water supply lines, process
steam piping and service/access roads. The facility operates under Standard Industrial

Classification (SIC) Code Nos. 4911- Electric Services- and 4491-Marine Cargo Handling.

The physical address of this facility is:
AES Puerto Rico, LP
Km 142.0, State Road PR 3
Jobos Ward

Guayama, Puerto Rico

Figure 1 is the AES-PR Location Map that shows the body of water that could be affected
by its discharge; the storm water discharges of the main facility drain south towards a
wetland area; the dock facility drains directly to Bahia Las Mareas. The AES-PR facilities
are completely fenced and gated and include a power plant building, office / storage and
maintenance buildings, open paved parking areas, cooling tower, open coal and
manufactured aggregate stockpile areas, limestone storage dome, manufactured
aggregate / coal pile runoff pond, a storm water runoff pond, a make-up water pond, a
cooling tower water pond, water treatment facilities, material and equipment storage
areas and storm water collection and conveyance systems. The coal pile runoff pond
collects non-industrial storm water runoff from the coal stockpile, the limestone storage
dome area, the manufactured aggregate stockpile and certain areas adjacent to these

locations. The storm water runoff pond collects non-industrial storm water runoff.



3.0

4.0

Management of Run-on and run-off controls

AES-PR has constructed and maintains an internal system to capture and reuse storm
water runoff and eliminate industrial water discharges from its facility including a 14.5
million gallon no-discharge pond that collects runoff from the coal / manufactured
aggregate stockpiles for reuse and a 1.9 million gallon storm water pond. Other runoff
structural controls include grading and aggregate stabilization of perimeter roads and
open areas, a catch basin and inlet at the north east corner of the property to divert off-
site run-on, a berm along the AES east boundary with CPC, a grated inlet to intercept
runoff before it leaves the facility at its southeast access gate, a berm along the north,
south and west outside perimeter of industrial areas to prevent storm water discharges
to the outside, a low wall along the perimeter of the cooling tower and a dedicated
concrete channel within a larger concrete channel along a section of the AES west

boundary to separate its storm water discharges from those of TAPI .

Design and Construction of the run-on and run-off control systems

at the CCR Temporary Storage Area

AES-PR power plant was designed and constructed consistent with recognized and
generally accepted good engineering standards. An initial Hydrologic and Hydraulic
analysis was conducted by Caribbean Architects and Engineers on October 1999, as part
of the engineering analysis performed for the design and construction of the AES Puerto

Rico energy plant.

A complete evaluation of the run-on and run-off facility control systems was performed
in order to determine the effectiveness of the storm water control systems. The
permanent run-on and run-off controls maintained at the coal combustion residue

temporary storage area are the following:

o South Concrete Drainage Ditch,
e Center Concrete Drainage Ditch,

e Coal/ Pile Manufactured Aggregate Runoff Pond,



e Southeast Concrete Ditch Low Wall; and

e South Concrete Curb.

On April 2012 a site hydrologic/hydraulic study was performed by Caribe Environmental
Services (Colon, 2012) to determine the hydrologic/hydraulic conditions at the AES facility
and Off-site areas for the 24-hour storm event with return periods of 2, 10, 25 and 100
years. The hydraulic evaluation included a detailed hydraulic analysis of the hydraulic
systems within the AES site and Off-site areas. The site hydrologic/hydraulic study (H/H
Study) and applicable structural plant improvements completed are summarized in the

next sections.

4.1.1. H/H Study Methodology

The H/H Study was based on an “as-built” topographic survey and the 2006 Precipitation-
Frequency Atlas of the United States (Volume 3, Version 4.0: Puerto Rico and the U.S.
Virgin Islands, updated March 21, 2008), for the 24-hour storm events with return periods

of 2 years, 10 years, 25 years and 100 years.

The evaluation for the H/H study was performed using the Hydrologic Modeling System
(HEC-HMS) computer model (Version 3.5, August 2010) and the Hydrologic Engineering
Center’s River Analysis System (HEC-RAS) computer model (USACE, 2008) developed by
the United States Army Corps of Engineers (USACE). The principal calculation parameters
considered for these models includes the drainage area, the Curve Number (CN), and the

time of concentration (TC).

Data used to compute weighted CNs were obtained from the Soil Survey of Humacao
Area, Puerto Rico, U.S. Department of Agriculture Soil Conservation Survey; Survey Area
Data: Version 3, August 19, 2008, aerial imagery obtained from Google Earth Pro
(November 1, 2006), the USGS topographic map for Central Aguirre (USGS, 1982); and

field observations.

TCs were computed using the Kirpich and the average overland velocities method (Gupta,

2001). Data for computation of the times of concentrations were obtained from the USGS



topographic maps, aerial imagery obtained from Google Earth Pro (November 1, 2006)

and the topographic survey map provided by ARC Surveyors.

The drainage areas were delineated using the United States Geological Survey (USGS)
topographic map, topographic data provided by ARC Surveyors (retained by AES-PR for
the preparation of the AES-PR facility topographic map), and field observations. The On-
site AES-PR facility under existing conditions was divided into 31 sub-basins (Figure 2}.
The coal combustion residue temporary storage area was delineated as sub-basin 23.
Runoff generated from this area drains through the plant south and center concrete
drainage ditch which eventually discharge into the Coal Pile/Manufactured Aggregate
Runoff Pond. Figure 3 presents the approximate location and identification for each of

the ditches and culverts located within the AES facility.

The existing topographic data, geometry of structures and hydrologic data were coded
into the HEC-RAS Model to estimate the 2, 10, 25, and 100-year flood elevations. Manning
roughness coefficients (N) were selected based on field observations, professional
experience and published data. Concrete ditches and culverts N values were assigned a
value of 0.013. The overbank N values ranged from 0.016 to 0.030. Entrance and exits loss
coefficients near the culverts were assumed to be approximately 0.5 and 1.0 respectively

as recommended by FHWA, 1985.

4.1.2. H/H Study Results Summary
The following results were obtained from the H/H study:

e The southern part of the AES-PR facility including sub-basin 20, 21, 22, 22A 22B
and 23 generally drains towards the west into the Coal Pile/Manufactured
Aggregate Runoff Pond.

e Thedrainage areas, Tc and CN computed results for sub-basins 20, 21, 22, 22A 22B
and 23 hydrologic analyses are presented in Table 1.

e Peak flows for the 25 years-24 hours event that will be generated within sub-

basins 20, 21, 22, 22A 22B and 23 are presented in Table 2.



The South Concrete Drainage Ditch (CD-1 and CD-2) drains part of the coal pile
area, part of the limestone dome area, part of the ash pile area, and part of the
south access road into the coal pile/manufactured aggregate runoff pond.

The Center Concrete Drainage Ditch (CD-6, CD-7 and CD-8) drains part of the coal
pile area, part of the limestone dome area, part of the ash pile area, and part of
the center access road into the coal pile/manufactured aggregate runoff pond.
Characteristics of South and Center concrete ditches and the coal
pile/manufactured aggregate runoff pond are presented in Table 3 and Table 4
respectively.

No overflows are expected from the Coal/ Pile Manufactured Aggregate Runoff
Pond for any of the storm events evaluated.

The results of the hydraulic evaluation for South and Center concrete ditches are
summarized in Table 5.

The results of the hydraulic evaluation for the Coal/ Pile Manufactured Aggregate

Runoff Pond are summarized in Table 6.

The following improvements to the run-on and run-off control systems were

completed based on the H/H Study recommendations:

e A concrete curb was constructed along the south road area (Attachment 4).
e A low wall was constructed to increase eastern ditch outer bank height

(Attachment 4).



5.0 Operation and Maintenance of the run-on and run-off control
systems

The CCR temporary stockpile area receives manufactured aggregate material that is
generated from the coal combustion products from AES-PR.2 Manufactured aggregate is
produced using a pug mill that operates during daily hours and then is transported by a
conveyor to the stockpile area. The run-off generated from the pug mill area drains to

concrete dich eight (CD-8) and into the coal pile/manufactured aggregate runoff pond.

A wet suppression system is placed in service during nighttime for watering the stockpile
surfaces. All the run-off generated from the CCR temporary stockpile area is directed
through CD-1 and CD-2 into the coal pile/manufactured aggregate runoff pond. Part of
the run-off from the CCR stockpile area is capture at the west side of sub-basin 23 and

pumped to concrete dich two (CD-2).

The coal pile/manufactured runoff pond was design to manage the run-off generated
from a 100 years/24 hours storm event, see Figure 4. Also, two 750 GPM centrifugal

pumps are installed at the east side of pond for water reuse.

AES-PR has a preventive maintenance program that is performed by AES-PR qualified

personnel. This program includes:

e Schedule for periodic inspections.

e Kept maintenance records.

e Work-order generation to track and fix equipment problems.
e Inspection and cleaning of the concrete diches.

e Maintenance of facility equipment and systems.

e Visual inspection of the CCR temporary stockpile area.

2 AES-PR currently maintains two separate temporary Agremax™ stockpiles. These two stockpiles are located in
the stockpile area behind the plant. One stockpile includes Agremax™ inventory produced and stored before
October 17, 2015. The second stockpile has Agremax™ inventory produced on or after October 17, 2015. This plan
covers run on/run off from entire stockpile area.



7.0

Amendment of the Plan

The owner or operator may amend the written run-on and run-off control system plan at
any time provided the revised plan is placed in the facility's operating record as required
by §257.105(g)(3). The owner or operator must amend the written run-on and run-off
control system plan whenever there is a change in conditions that would substantially

affect the written plan in effect.



8.0 Certification
Certification by the Professional Engineer:

I hereby certify that | am familiar with the provisions of 40 CFR Part 257, that the run-on
and run-off control system plan meet the requirements of the 40 CFR section 257.81, and
that based on my inquiry of those individuals responsible for obtaining this information, |

believe that the submitted information is true, accurate, and complete.

Name: Pedro E. Labayen, PE Signature: /. -
Position: Environmental Engineer Lic. #: 24451
Date: /0 //f/ / Zo /,6 PE Stamp:
/ ]
/
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Table 1: Drainage areas, Tc and CN computed results

HydrodspieBndroaulie Sady
AEE Feeifir ~ Eviaing Condingn Eunlnoribe
Guaaves Prevor Bing

CEE Dragect N, L0024

AFS On-Site and Off-Site
Sub Basin Characteristics - Existing Conditions

Sab Basn Areaiacres) | Arvea {mi7) | Curve Number CN {AMC I} | Time of Concentraton Tc {min}
Sub Basm 1 14 DG e a1 EN]
Sub Bazm 2 07y LLa1a18 314 2o
Suh Basm 3 TE RS [LERD 611
Sudy Basim 4 03 00008348 ERE 241
Sub Basm 3 3.1 0 0LBeR T ] 188
St Bagm 5 0 QDILS0T 9810 el
Sty Bastm 7 w3y PN DEE] a4 5 233
Suly Basm 2 02 (0003257 484 137
Sub Bagm & 1.4 DAL VES 845 287
Sl Bazm 15 D] QpI3E22 244 541
Suly Bazm 11 37 PR 882 18.04
St Bagm 12 58 [ o8.d 1L.I0
Sty Bagm 13 18 QUI0OTETR 838 £.1%8
Sub Basm 14 90213 000358 0g4d [EE
Suly Bazm 1% 18 Q0T [ 100
Suby Basm 15 ] [GTREEN 044 443
Suly Bazin 184 63 (R 919 230
Suly Besin 185 03 PRKEEER 2. 2AD
St Basm 17 36 CUODETRRD 280 5.8
Sub Bazm 174 33 CUOLE26248 R 3.81
Suly Bagim 18 1.6 (R SN 841 362
o Bagn 10 1T WEVWOETAES W Y
Sulb Bazm 20 2 QUOT2TRe R 1.00
Suly Bazm 11 69 GG 850 TAD
Sula Basm 123 33 [0085449 890 447
Suh Basm 14 13 (L 811 XL
Sulb Basm 1B o 0ODDSEST 8140 1.00
| Sulx Bagm 13 107 GG 880 374
Subh Basim 24 2 DLD03383 58.0 1.14
Sul Bazsm 23 {14AE LD DISED 8310 4 58
Sulr Bazm 16 03 [V EERE] 433 00
Offsite 1% N QULTIOS £33 308
Offte 3* 931 01433000 715 ETVR
Offsite 34* R D260 E] 125
Offsite 3B* 130 £ PRI T35 432

#=refor to Appendre & for details



Hprodsgie Fdronbie Ty

AEE Forityy - Ermting Comalfrimus Fripluesien

Guamenes Poerne Bing
CEE Prajecs Mo, L1080

Table 2: Peak flows for the 25 years-24 hours

Peak Flows
2,10, 25, and 100 vears-24 hr Storm Events
Peak Discharzes
Sub Basin 2 w2 b defs) Avr-24 Jrs jofsh 2y brsicls) | 102 lrs {cish
Solx Basm 1 53 61 108 13.3
Sl Basin X R 31 £.1 T4
Sols Basm 3 a5 153 187 niy
Suh Bazim 25 410 4.7 348
SthBasin 3 144 RERY] RN 326
Smlh Basim & 35 2B £.3 TR
Sl Basm 7 30 30 K] s
Sob Bazm & 1 18 18 A2
Sol» Basm % 4.1 EE 117 142
Sl Basm 10 R 48 38 ik
Sl Basim 11 T 14.3 17.3 M.E
Sob Rastm 13 287 427 3.1 [
Suly Baam 15 45 & g 13 6
Solr Bastm 14 a1 02 e 0234
SolhBasim 13 75 127 130 18.3
Sob Basm 18 74 434 RER =N
Sty Baam 164 33 3 5.8 2
Sub Basim 158 13 21 X4 28
Sub Basm 17 183 310 377 487
Sl Basim 174 184 336 404 487
Soh Basim 18 49 G5 113 147
S Ragr 10 93 R T 6
Sub Basm 20 a8 [ T 837
Suh Basim 31 214 IR 454 RN
Sub Bagin 22 185 330 418 313
Sul Bazim 224 54 FES 117 138
Sulh Basim XYH 1.3 31 kN 45
Sl Basim X3 3x4 537 83 RS
o 11 17 | e — 24
Soh Basin 23 20 EE] 4.8 [Xi]
Sl Basin 28 1.1 10 32 23
Orifsate 1 34 722 SEE 1274
Offce 2 1m0 2188 V35 3545
Orifie 34 748 1284 1488 1822
Cfate 3B 1844 EEERY EENI 23
Peak Inflons imto Ponds
Pord 2 ~r-24br icfs) -2 hrs (efs) ASyr-M besicfs) | 100ve-2dbrs fofs)
WA Sipoply Pend 338 T80 oL g 13t 4
Ceolmmz Towers Maka-Up Pond 287 423 301 [V
Storm Water Pond and il 1201 1445 175a
e e P bt 1082 1887 163 276
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Table 5: Existing Conditions AES On-Site Concrete Ditches, Culverts and Swales
Hydraulic Capacity Results 25 yr/24 hr Event

Existing Conditions ALS Or-Site Concrete Ditches, Culverts and Swales

Hydraulic Capacity Results

25 yr'24 Hr Evenr

Comcerete Dirch’

Congrete Ditch Bank Flevation (mi+

= Orperflons aill oot

Peak Flow
Swale No. {cmsiefs) T.aft Bamlk | Right Bank TS, Elex, (mi-+
51z Rl L] - LD
(DL y 3. 3+
(€] 5 | 434 435 4 A+
Fast Concrete Draimage Dirch (CD-3 - CD-5)
[6E] 2 s13 310 JA++
CDd ¥ & Gl 343 800 ++
CD-5 317 & 34 £.17 B35+
® < Thrai TR AT T —
CD-f R 344 342 335
[N 142148 £ 40 440 473+
[E] [ DI = R 506 T 35 o+
West Concrete Drminagce Ditch {CD-8 - CD-14%
Chg 02074 531 3T+
Ch-17 01442 T3 T8
Srrales (SAWALE-] SWATLE 2y
SWALE-1 4397751 330 EN 35+
SWALE-Y 3.7%1323 350 kN 421+
. .S Elev. At
) Peak Flw Flowing Thronsh Cualvert Overflow
Culvert No. {omsiofs) (emsiefs) Clﬂm’r{fﬂmnn ¢ | Flevarion {m+++
Colvert {C-1 - C-8)
C-1 T1WTES 00318 449% 154
C-2 [N 048170 .00 &.00
C-3 Q31510 [N §35% 517
C4 1437148 472 330
C-5 [RER] 33 3.32
C-§ Xl : 375 8.3
C-7 144 ) L T8 T30
C-3 4 91VE L ENEG 3.50* 348
[ 3751323 0TE261 4721 ERE]
+ =Elemien At Mest Donnsream Secticn
oms = Cubie deters"Second
ofs = cubae feetisancnd
Hev.  =Elewtion Deters dhare blean Sea Tevel)
WA ="Weter Surface
m =Xlatars
+—+ ="Fater Sirfnce Elewaticn ahove Bark Elmwticn
++ = Waber Surfisce Elevation Neaded for Orverfleny to Donmr Upstream of Culvart
: 3
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Figure 1: AES-PR Site Location Map
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Figure 2: Approximate delimitation of onsite watersheds drainage areas
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Figure 3: Onsite and offsite storm water sewer system, hydraulic structures and
ponds configuration
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Attachment 1: Sub-basins 20 to 23 input and output data from the HEC-HMS
Hydrologic Modeling System computer model.
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Attachment 2: Concrete ditch CD-1 and CD-2 input and output data from the
Hydrologic Engineering Center’s River Analysis System (HEC-RAS) computer
model.



AES_Guayama.rep

* Culvert Control * outlet * weir Submerg * 0.05 =

%= culv wS Inlet (m) * 4.22 * weir Max Depth (m) * 0.42 =

* culv ws outlet (m) * 4.18 * weir Avg Depth (m) * 0.09 =

* culv Nml Depth (m) = * weir Flow Area (m2) * 1.66 *

* culv Crt Depth (m) * 0.31 * Min E1 weir Flow (m)** 4.34 =

B B R L LT L L s LT L ]

CROSS SECTION

RIVER: South Concrete D

REACH: 1 RS: 293.5

INPUT ]

Description: Section 17 from Surveyor Drawing (CD-1)

Station Elevation Data num= 9

e ST Elev o Sta LEleY S EleY ST BT ST ELSY

0 4 2.64 4.3 8.79 4.34 9.25 3.8 10.75 3.8
11.51 4.35 13.89 4.4 20 4.44 50 6
Manning's n values num= 3
Lot nval st nval o sta nval
0 .03 8.79 .013 11.51 .03
Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
8.78 11.51 105 105 105 .1 .3

Left Levee Station= 8.79 Elevation= 4,34

CROSS SECTTON OUTPUT Profile #100yr—24hr ... .0 eessmmsssnsss
* E.G. Elev (m) * 4,55 * Element * Left OB * cChannel *
Right OB *

3 ng Hgad (m) * 0.06 * wt. n-val. *  0.030 * 0.013 =
* Ww.s. Elev (m) *  4.48 * Reach Len. (m) * 105.00 * 105.00 *
105.00 =

3 %git w.S. (m) * 4.41 * Flow Area (m2) * 1.88 = 1.52 =
S-EéG. Slope (m/m) *0.000741 * Area (m2) * 1.88 = 1.52 *
S'clzomgm (m3/s) * 2.66 * Flow (m3/s) £ 0.59 = 1,97 *
;'ggp width (m) = 20.83 * Top width (m) ® 8.79 =* 2.72 %
8'\1/e1 Total (m/s) £ 0.65 * Avg. vel. (m/s) *= 0.31 * 1.29 *
;-g?x Eh1 ppth (m) # 0.68 * Hydr. Depth (m) * 0.21 = 0.56 >
;"gon\{. Total (m3/s) *  97.7 * Conv. (m3/s) = 216 *  72.3 %
;'ggnggh wtd. (m) * 105.00 * wetted Per. (m) * 9.29 = 3.15 =
g-nﬂn ch E1 (m £ 3,80 * shear (N/m2) £ 1,47 * 3,52 =
3'8;ph§ * 2.94 =* Stream Power (N/m s) * 0.46 * 4,54 *
3-§§Ct2 Loss (m) * 0.10 * Cum volume (1000 m3) * 0.17 = 0.50 =
;-gs& E Loss (m) * 0.01 * cum SA (1000 m2) * 1.16 = 0.72 *
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AES_Guayama.rep

By T L L S E L L T T e e e T s T T

warning: The cross-section end points had to be extended vertically for the computed

water surface.

eI LU LI AL 2 L P
;hgté?”E1ev (m) * 4.52 * glement * Left oB * Cchannel *
Right OB *

* vel Head (m) *  0.05 * wt. n-val. *  0.030 * 0.013 *
9.3?2. élev (m * 4.47 * Reach rLen. (m) * 105;00 * 105.00 =
105??2&wts. m *  4.37 * Flow Area (m2) = 1.81 *  1.50 *
g.ggG.:S1ope (m/m) £0.000531 * Area (m2) £ 1.81 *  1.50 *

9'3 To£a1 (m3/s) £ 2.17 * Flow (m3/s) = 0.47 * 1.63 *
9'$Zp &idth (m) *  20.67 * Top width (m) = 8,79 *  2.72 *
2'321 iota] (m/s) *  0.56 * Avg. vel. (m/s) £ 0.26 * 1.08 *
2'&§x §h1 ppth (m) % 0.68 * Hydr. Depth (m) + 0.21 *  0.55 *
Q'ggnzj Total (m3/s) * 94.0 * Conv. (m3/s) * 20.3 * 70.6 *
i'LengEh wed. (m) * 105.00 * wetted Per. (m) £ 9.28 *  3.15 *
g'ﬁ?n éh E1 (m) * 3,80 * shear (N/m2) £ 1.02 *  2.48 ¥
g-i%phé = 2.90 * Stream Power (N/ms) *  0.26 *  2.69 *
2.2¢ct5 Loss (m) * 0,12 * cum volume (1000 m3) *  0.12 *  0.44 *
%'gZ& é Loss (m) £ 0.02 * cum SA (1000 m2) £ 0.70 * 0.72 *
LDt A A AR AR A R AR A A A AR AR AR A AR AR R R AR

warning:
water surface.

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

indicate the need for
additional cross sections.
Note:
with the Towest, valid,
energy was used.

Multiple critical depths were found at this location.

The cross-section end points had to be extended vertically

The

for the computed

This may

critical depth

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

4.46 *

* E.G. Elev (m) *

Right OB *

* vel Head (m) * 0.06 =
0.030 =

* wW.s. Elev (m) * 4.40 *
105.00 *

* Crit W.S. (m) * 4.27 =
0.06 =

* E.G. Slope (m/m) *0.000765 =

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)

Area (m2)
Page 78

Left OB
0.030
105.00
1.15
1.15

* channel *
* 0.013 =
* 105.00 *
* 1.30 =
* 1.30 *



AES_Guayama. rep

0.00 =

* C & E Loss (m) * 0.01 * Cum SA (1000 m2) * 0.00 = 0.67 =
0.00 =

A A S AR A A A S A S A A R A S S A A A N A S A T S A T A N T T A A T A AT AN A I A AT AL TR AT TN
Note: Multiple critical depths were found at this 7location. The critical depth

with the Towest, valid,
energy was ‘used.

CROSS SECTION

RIVER: South Concrete D

REACH: 1 RS: 188.5
INPUT- ] - -
Description: Section 16 from Surveyor Drawing (CD-1)
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta  Elev Sta Elev
T T T T L R L E & T T Ty T LT 1
2.6 4.33 8.11 4.18 8.82 4.03  9.25 '3.38 10.75 ~ 3.38
11.18 3.97 15.19 4.12 20 4.12 47 6
Manning's n values num= 3
Sta n val Sta n val Sta n val
EX AL I EN I AT AR AL LL R A RRALARALALNALAAAAA LA L4455 5%%5%%
2.6 .03 8.82 .013 11.18 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
8.82 11.18 99.27 97.8 96.53 1 .3
Left Levee Station= 8.82 Elevation= 4.03
Right Levee Station=  11.18 Elevation= 3.97

CROSS SECTION OUTPUT Profile #100yr-24hr

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

RRERRAR

* E.G. Elev (m) * 4.43 * Element * Left OB * cChannel *
Right OB *

* vel Hgad (m) * 0.16 * wt. n-val. * 0.030 = 0.013 =
e é’lev (m) *  4.27 * Reach Len. (m) = 99.27 * 97.80 *
26&§?tkﬁ.s. (m) * 4.27 * Flow Area (m2) * 0.28 = 1.84 =
1.E?‘G.;Shpe (m/m) *0.001211 * Area (m2) * 0.28 = 1.84 =
*Q rotal (m3/e) * 425 * Flow (m3/s) = 0.05 * 3.5 =
gfgg \:vidth (m * 17.54 * Top width (m) £ 415 % 2.36 *
* vel Iota1 (m/s) * 1.08 * Avg. vel. (m/s) * 0.19 = 1.93 =
2 e chl ppth (M)  *  0.89 * Hydr. Depth (m) = 0.07 = 0.78 *
SI%va; Total (m3/s) * 122.1 = conv. (m3/s) * 1.6 = 102.2 =
%iégzgég wtd. (m) * 97.74 * wetted Per. (m) * 4,17 * 3.01 =
* Min Ch E1 (m) ® 3.38 * shear (N/m2) = 0.80 = 7.27 %
%lziphé * 2.71 * Streaﬁ power (N/m s) * 0.15 * 14.04 *

pPage 80
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0.15 * Cum volume (1000 m3) 0.06

0.01 * cum sSA (1000 m2) ® 0.48

3%
o
*
%

0.33
0.45

* Frctn Loss (m)
0.10 =
* C & E Loss (m)
61 =

*
*
*

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: buring the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there
denth is not a valid subcritical answer. The program defaulted to critical

epth.

Noge: Multiple critical depths were found at this Tlocation. The critical depth
with the lowest, valid, -

water surface was used.

AR A R A A A R R R R R R S AR R R R A R A A A A A A A R A R A N A A N N A A T T T N A R A N A N A A N A R R N A AR AR AR TN WRART AR ARSI R

nnnnnnn

* E.G. Elev (m) ® 4.38 * Element * Left OB * cChannel *
Right OB *

= vel Hgad {m) * 0.26 * wt. n-val. *  0.030 * 0.013 =
e, é]ev (m) * 4,12 * Reach Len. (m) * 99,27 * 97.80 *
26&?131:*&.5. (m * 412 * Flow Area (m2) £ 0.02 *  1.47 *
Q'E?G.:slope (n/m)  *%0.002302 * Area (m2) s 0.02 *  1.47 *
%:é:ToéaW (m3/s) * 3.46 * Flow (m3/s) * 0.00 = 3.38 =
* Top width (m) = 6.71 * Top width (m) ® 0.41 = 2.36 *
g:g? ';[ota'l (m/s) £ 1.94 * Avg. vel. (m/s) £ 0,20 *  2.29 *
S.ggx ghT Dpth (m) ® 0.74 * Hydr. Depth (m) * 0.04 = 0.62 =
ilgong. Total (m3/s) * 72.2 * Conv. (m3/s) * 0.1 ~* 70.4 *
g.ginggh wtd. (m) * 97.80 * wetted Per. (m) ® 0.42 = 3.01 =
i.gén Eh ET (m) * 3.38 * Shear (N/m2) * 0.96 = 11.05 =
S‘Q}phz * 1.36 * stream Power (N/m s) * 0.19 * 25.34 =
S_SECtQ Loss (m) = 0.22 * Cum volume (1000 m3) * 0.02 = 0.28 =
8.%6& E Loss (m) * 0.00 * Cum SA (1000 m2) * 0.22 = 0.45 *

AR A A R A T A I I R N R A N T T T A N A RN A AN A AT TR AT ARNATAWNRNRAATRNANNR AR A AR AN AR RN AN AR AARARNRARARNRNARES

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: puring the standard step iterations, when the assumed water surface was set
equal to critical
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depth, the calculated water surface came back below critical depth. This
indicates that there ‘ : : o '
deoth * is not a valid subcritical answer. The program defaulted to critical

eptn.

Noge: Multiple critical depths were found at this location. The critical depth
with the lowest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #10yr-24hr

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

* E.G. Elev (m) * 4,29 * Element * Left OB * channel *
Right oB *

* vel Head (m * 0.24 * wt. n-val. * 0.030 > 0.013 =
0.030 * . e .

* W.S. E1ev (m) * 4.05 * Reach Len. (m) ® 99,27 * 97.80 =
26&??t*h.5. (m) * 4,05 * Flow Area (m2) = 0.00 * 1.31 *
9'g§e.is1ope (m/m) £0.002468 * Area (m2) £ 0.00 *  1.31 *
2.88T0£a1 (m3/s) = 2.88 * Flow (m3/s) £ 0.00 * 2.87 *
Q'Q%p width (m) £ 4,49 * Top width (m £ 0.08 *  2.36 *
2 Vel iota] (m/s) * 2,08 * Avg. vel. (m/s) = 0.07 * 2.19 *
2 hax éh1 Dpth (m) *  0.67 * Hydr. Depth (m) £ 0.0l *  0.55 *
Q.anyt Total (m3/s) * 58.0 * Conv. (m3/s) . * 0.0 * §57.7 =
Q'Eenégh wed. (m) +  97.80 * wetted per. (m) *  0.08 * 3.01 *
£ Wi ch E1 (m *  3.38 * shear (N/m2) *# 0.20 * 10.51 *
8'2%phé * 1.11 * stream Power (N/m s) * 0.01 = 23.04 =
2l§thé Loss (m) * 0.23 * Cum Volume (1000 m3) * 0.01 = 0.25 =
g'gz& é Loss (m) *  0.00 * cum SA (1000 m2) = 0.14 *  0.45 *

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: buring the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there
denth is not a valid subcritical answer. The program defaulted to critical

epth.

Note: Multiple critical depths were found at this location. The critical depth
with the Towest, valid, ' ' o ; -

water surface was used.

CROSS SECTION OUTPUT Profile #2yr-24hr

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnn

* E.G. Elev (m) * 4,03 * Element * peft OB * channel *
Right oB *
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* Ve1*Head (m) * 0.19 * wt. n-val. * * 0.013 =
= W.Sj Elev (m) ® 3.83 * Reach Len. (m) * 99,27 * 97.80 *
36&??3 W.S. (m *  3.83 * Flow Area (m2) = = 0.8 *
* E.G; Slope (m/m) *0.003004 * Area (m2) * * 0.82 =
*Q Téta1 (m3/s) ® 1.60 * Flow (m3/s) * * 1.60 =
= Top:width (m = 2.13 * Top width (m) * * 2.13 =
* Ve1:Tota1 (m/s) = 1.95 * Avg. vel. (m/s) * * 1.95 =
* Max:ChT Dpth (m) * 0.45 * Hydr. Depth (m) * | * 0.39 =
* Con&. Total (m3/s) * 29.2 * Conv. (m3/s) * * 29.2 *
® Lenéth wtd. (m) * 97.80 * wetted per. (m) * * 2.60 =
* Min:Ch ET (m) * 3.38 * Shear (N/m2) = * 9.28 =
= A1p5a * 1.00 * Stream Power (N/m s) * =  18.12 *
* Frc%g Loss (m) * 0.23 * cum volume (1000 m3) * 0.00 = 0.17 =
%'gg& E Loss (m *0.02 * cumsa (1000 m2) % - 0.00 *  0.43 *

A A A A T S S T S R A R A S S A A T N A AN A A A A A AL AN ANARINANATRAAE SN IS XSS an

nnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
Warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there
deth is not a valid subcritical answer. The program defaulted to critical

eptn.

Noge: Multiple critical depths were found at this location. The critical depth
with the Towest, valid,

water surface was used.

CROSS SECTION

RIVER: South Concrete D

REACH: 1 RS: 90.7
INPUT ) ‘
Description: Section 15 from Surveyor Drawing (CD-1)
Station Elevation Data num= 7
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
B T L L L T Y Y S s S IS s s s s R E]
0 4.16 4.16 4.17 8.8 3.62 9.25 3.13 10.8 3.13
11.2 3.62 13 6
Manning's n values num= 3
Sta n val Sta n val Sta n val
AR T A e A e A e R S A e R AT A A A SR NS R e AR
0 .03 8.8 .013 11.2 .03
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Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. EXpan.
. 11.2 92.73 90.73 89 A .3

Left Levee Station= 8.8 Elevation= 3.62

Right Levee Station= 11.2 Elevation= 3.62

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

* E,G. Elev (m) * 4.21 * Element * Left oB * channel *
Right OB * ’ _

* Vel Head (m) *  0.28 * wt. n-val. £ 0.030 * 0.013 *
2 ue. Elev (m * 3,93 * Reach Len. (m) % 92.73 * 90.73 *
fgaﬁgt*&.s. (m * 3,93 * Flow Area (m2) *  0.40 *  1.71 *
g'g%G.:S1ope (m/m) %0.001912 * Area (m2) * 0.40 * 1,71 *
8'84To£a1 (m3/s) *  4.25 * Flow (m3/s) *0.17 *  4.07 *
g'gip @idth (m * 522 * Top width (m) * 2,59 % 2,40 *
2 Ve Total (m/s) = 1.99 * Avg. vel. (m/s) = 0.42 % 2,39 ¢
2 hax §h1 Dpth (m) *  0.80 * Hydr. Depth (m) £ 0.15 *  0.71 *
2.%gnyj Total (m3/s) * 97.2 * conv. (m3/s) * 3.8 = 93.2 =
g.ﬁenégh wtd. (m) * 90.75 * wetted Per. (m) * 2.61 = 2.85 =
9'§?n éh ET (m * 3,13 * shear (N/m2) * 2,86 * 11.23 *
1'/ﬁphé * 1.39 * Stream pPower (N/m s) * 1.19 * 26.82 =
g'gicté Loss (m) * 0.18 * Ccum volume (1000 m3) * 0.02 * 0.15 *
g'gj& é Loss (m) * - 0.00 * Cum SA (1000 m2) * 0.15 = 0.22 *

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: buring the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there
denth is not a valid subcritical answer. The program defaulted to critical

epth.

Note: Multiple critical depths were found at this Jlocation. The critical depth
with the Towest, valid,

water surface was used.

CROSS SECTION OUTPUT Profile #25yr-24hr

R L R R L 2 R R R En T R R Y t L A R L S T T Ty

S

* E.G. Elev (m) * 4,10 * Element * Left 0B * channel *
Right OB *
S ggg Hgad (m * 0.26 * wt. n-val. * 0.030 = 0.013 =
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* W.S. E1ev (m) * 3.83 * Reach Len. (m *= 92,73 * 90.73 *
59&??t*&.s. (m) *  3.83 * Flow Area (m2) = 0,19 *  1.48 *
g-g?G.:S1ope (m/m) *0.002107 * Area (m2) £ 0.19 *  1.48 *
Q'82T0£a1 (m3/s) * 3.46 * Flow (m3/s) £ 0.07 * 3.39 %
2 Top width (m) x. 4.38 * Top width (m) £ 1.81 %= 2.40 *
9'%21 iota1 (m/s) = 2.04 = Avg. vel. (m/s) = 0.34 * 2.29 =
2 iax chl ppth ()  *  0.70 * Hydr. Depth (m) £ 011 * 0.62 *
giéényt Total (m3/s) * 75.4 * conv. (m3/s) * 1.5 =* 73.9 *
%é;négh wtd. (m) *  90.74 * wetted Per. (m) = 1.83 *  2.85 *
* Min ch ET (m) * 3,13 * shear (N/m2) = 2,20 * 10.76 *
1.i%phé * .1.23 * stream pPower (N/m s) * 0.76 * 24.60 *
g-gicté Loss (m)' * 0.19 * Ccum Vd]ume (1000‘m3) * 0.01 = 0.13 =
g'gz& é Loss (m) * 0.00 * cum SA (1000 m2) * 0.11 * 0,22 ¥

e e e R R R R N A A A A I A AN S S N I R A A A R R R I I T R T T R N T N N A A RN A A N A R AR A A R A AW AR ARTRTHERRA

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations,
warning: puring the standard step iterations, when the assumed water surface was set
equal to critical . o . . . , ,

depth, the calculated water surface came back below critical depth. This
indicates that there
denth is not a valid subcritical answer. The program defaulted to critical

epth.

Note: Multiple critical depths were found at this Tlocation. The critical depth
with the Towest, valid,

water surface was used.

A A A A A A R AT T A A AN A A A A AT AR AR I AALE T AAIRIAITAIRARTARNRNRIARRTRR EEXTETERIXXEARAIALESAS

* E.G. Elev (m) ® 4.00 * Element . * Left 0B * channel *
Right OB * ]

* Vel Head (m) *  0.23 * wt. n-val. = 0.030 *  0.013 =
0.030 =

Zgwég. E1ev (m) * 3.77 * Reach Len. (m) * 92.73 = 90.73 *
3 giit*w'S. (m) * 3.76 * Flow Area (m2) * 0.10 = 1.33 =
S'Sia.*s1ope (m/m) *0.002150 * Area (m2) * 0,10 *  1.33 %
S-SOToEaW (m3/s) * 2.88 * Flow (m3/s) * 0.03 = 2.85 *
S.Igp width (m) * 3,78 * Top width (m) = 1,27 % 2,40 *
8'¥81 Total (m/s) *  2.01 * Avg. vel. (m/s) £ 0,27 * 2,15 *
* Max chl ppth (m) *  0.64 * Hydr. Depth (m) *  0.08 *  0.55 *
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RIVER: South Concrete D

REACH: 1 . RS: O
INPUT '
pescription: section 13 from Surveyor Drawing (CD-1)
Station Elevation Data num= 8
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev
*f:f;*‘k;’::‘:***f:‘k:’:****:‘:**:‘:***:‘:**'.‘::":-k:‘:'.“.".'::‘-".’:7‘::‘:'.'::‘:**:’:*'.’::‘:*-.‘:-.“:;":'k**;‘::":*****:‘:;‘::‘:*:‘::’::'.-;‘:-,‘:-k:':f:;‘::’:‘k**:‘::‘:‘k*
0 4.5 7.5 4.05 8.8 3.4 9.25 2.92 10.75 2.92
11.2 3.47 12.3 3.5 14 6
Manning's n values num= 3
LSta nval o sta nval . Sta .nVval
0 .03 8.8 .013 11.2 .03
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
8.8 11.2 10 10 10 .1 .3
CROSS SECTION OUTPUT Profile #100yr-24hr
A R A A A A A R A A A R A N A A R R A A A A A A A T A A A N A A A A A A AT N A A N A A A S S A A A A N A AN IR AN T AN S ST AN AN
* E.G. Elev (m) * 4.00 * Element * 1eft OB * Cchannel *
Right OB *
3 Xe] Head (m) * 0.29 * wt. n-val. * 0.030 * 0.013 *
.030 =
* W.S. Elev (m) * 3.71 * Reach Len. (m) * * *
; grit w.S. (m) ® 3.71 * Flow Area (m2) * 0.10 = 1.67 *
27 % ' ' 5 -
3 E}G.*S1ope {m/m) *0,002067 * Area (m2) * 0.10 ~* 1.67 *
3'% Total (m3/s) *  4.25 * Flow (m3/s) £ 0.04 * 4,07 *
14 =
; gop width (m) * 4.27 * Top width (m) .o 0.63 * 2.40 =
24 *
; g§1 Total (m/s) * 2.09 * Avg. vel. (m/s) * 0.41 = 2.44 =
S-gix §h1 Dpth (m) * 0.79 * Hydr. Depth (m) * 0.16 = 0.70 =
;lgony. Total (m3/s) * 93.5 * Conv. (m3/s) * 0.9 = 89.6 *
*-éength wtd. (m) * * wetted Per. (m) - * 0.70 = 2.87 =
1. *
; g;n Eh ET (m) * 2.92 * shear (N/m2) * 2.83 * 11.81 =
z'sgpha * 1.31 #* Stream Power (N/m s) * 1.16 * 28.79 *
*‘FrcEn Loss (m) * * Cum Volume (1000 m3) * * *
= * x * S *

C &*E Loss (m) Cum SA (1000 m2)

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: User specified water surface is not possible for the specified flow regime.

The program used .
critical depth as the starting water surface.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnn

* E.G. Elev (m) * 3.89 * Element * Left OB * C
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Right OB * '

S.ggg Hgad (m) ® 0.26 * wt. n-val. *= 0.030 * 0.013 =
*W.S. Elev (m) * 3.63 * Reach Len. (m) * ® ®
* Cri;*w.s. (m) * 3.63 * Flow Area (m2) * 0.05 = 1.47 *
g.%TG.:S1ope (m/m) ~ *0.002159 * Area (m2) £ .0.05 *  1.47 *
2'37To§a1 (m3/s)  *  3.46 * Flow (m3/s) * 0.02 * 3.38 *
g.ggp @1dth (m * 4,05 * Top width (m) x  0.46 *  2.40 *
%'321 iota1 (m/s) £ 2.05 * Avg. Vel. (m/s) = 0.34 * 2,29 *
glaax éh1 ppth (m) * 0.71 * Hydr. Depth (m) = 0.12 = 0.61 *
9'%gnyf Total (m3/s) *  74.5 * Conv. (m3/s) * 0.4 *  72.7 *
1'Lenégh wed. (m) * * wetted Per. (m) +  0.52 *  2.87 *
+ i éh ET (m) £ 2.92 * shear (N/m2) = 2,18 * 10.88 *
%iézphé _ * 1.23 * Stream Power (N/m s) * 0.74 * 24.94 =

Frctn Loss (m) * Cum Volume (1000 m3)

Cum SA (1000 m2)

* ES

b
*
kg
*

C &*E Loss (m)

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: User specified water surface is not possible for the specified flow regime.
The program used .
critical depth as the starting water surface.

CROSS SECTION OUTPUT Profile #10yr-24hr

e T T T T L e R L T T e L S et e

;igﬁg.og1gv (m * .3.80 * Element * Left OB * Channel *
* vel Hgad m) * - 0.24 * wt. n-val. * 0.030 = 0.013 =
2'8?2; E1ev m * 3.56 = Reach Len. (m) * * *
g.ggi;*w.s. (m) * 3.56 * Flow Area (m2) * 0.03 = 1.31 =
* E.G.*S10pe (m/m) *0.002288 * Area (m2) * 0.03 = 1.31 =
%:§2T0£a1 (m3/s) £ 2.88 * Flow (m3/s) * 0.0l * 2.85 *
;‘Igp gidth (m) * | 3.86 * Top width (m) | * 9.32 * ?.40 *
S,XE1 Iota] (m/s) * 2.03 * Avg. vel. (m/s) * 0.28 = 2.18 =
g.g;x gh1 Dpth (m) * 0.64 * Hydr. Depth (m) * 0.08 = 0.54 =
S.Eonx. Total (m3/s) * 60.2 * conv. (m3/s) ® 0.2 = 59.6 *
;.ignggh wtd. (m) * * wetted Per. (m) * 0.36 = 2.87 *
i-ggn gh E1 (m) * 2.92 * Shear (N/m2) * 1.62 = 10.23 =
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vel Total (m/s)
14 =

Max chl ppth (m)
15 =

Lgngsh wed. (m)
min ¢h ET (m)

31 *

O O N RN O RO N
I

A1ph§

.04

o

Frctn toss (m)

C & E Loss (m)

Conv. Total (m3/s)

%

0.35
0.47
58.5

%

3

*

%

4.93
1.67

*

*

»

nnnnnnnnnnnnnnnnnnnnnn

R

Ri

nnnnnnnnnnnnnnn

E.G. Elev (m)
ght OB *

vel Head (m)
030 =

W.s. Elev (m)

Crit w.s. (m)

.23

N RO
[y

O R RO O RO F
wu

géG.*Slope (m/m)
Q Total (m3/s)
02 *

Top width (m)
Xe1 Iota1 (m/s)

Max chl ppth (m)
15 =

LgngEh wtd, (m)
Min ch E1 (m)
11 =

Alpha

.01 =

E

FO HO b=
[

Frctn Loss (m)

C & E Loss (m)

CROSS SECTION

RIVER:

REACH: 1

INPUT
Description: Section 20 from Surveyor Drawing (CD-2)

Conz. Total (m3/s)

South Concrete D

* 5,40
*0.00
* 5,40
* 5.21
*0.000073
£ 0.50
*  13.89
£ 0.20
x 0.47
* 58,5
«

£ 4.93
*  1.67

b

b

RS: 605

AES_Guayama.rep

x

3%

%

5%

*

3k

%

*

Sk

%

*

*

*

3k

%

3k

3

%

b

Avg. vel. (m/s)
Hydr. Depth (m)
(m3/s)
wetted Per.

Shear (N/m2)

Conv.

(m

Stream Power (N/m s)

Cum volume (1000 m3)

Ccum SA (1000 m2)

nnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnnn

Element
wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)

Top wWidth (m)
Avg. vel. (m/s)
Hydr. Depth (m)
(m3/s)
wetted Per.
Shear (N/m2)

Conv.

Stream Power (N/m s)

Cum volume (1000 m3)

Cum SA (1000 m2)

AR R AN R AR T AA L AR AR AR XA TRARTITARTR

page 60

(m)

*

*

i

*

*

o

oF

*

*

>

*

*

W

*

*

0.24
0.14
22.3
9.79
0.29
0.07

Left OB
0.016

1.34
1.34
0.19
9.79
0.14
0.14
22.3
9.79
0.10
0.01

o

"

*

%

ok

%

*

3%

*

%

*

b

o

W

*

3%

sk

o

.
®

0.55
0.35
34.2
2.64
0.73
0.40

AEARAETRETARARAARIRARTERNS

Channel

0.013

0.91
0.91
0.29
2.60
0.32
0.35
34.2
2.64
0.25
0.08

3

*

¥

3k

3%

*

%

%

%

*

*

s

%

*
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is not a valid subcritical answer. The program defaulted to critical
depth.

R R I A I R I R R S T S A T R A T T A T A T R A T N A N N A T A T A A N N A N T A A R N AR R AN R R AR RSR NSRS

5.43 Left OB * cChannel

;igﬁg.og1§v (m) * * Element * * *
* vel Hgad (m * 0.10 * wt. n-val. = 0.016 = 0.013 =
W, Elev (m *  5.33 * Reach Len. (m) * 117.97 * 116.00 *
114.03 =

* Crit*w.s. (m) * 5.33 = Flow Area (m2) * 0.05 = 1.02 =
%.g?G.:SWOpe (m/m) *0.001632 * Area (m2) * 0.05 *  1.02 *
}.31T0£a1 (m3/s) * 2,17 * Flow (m3/s) £ 0.01 * 1.62 *
glégp @idth (m * ' 14,34 * Top width (m) = 2,81 % 2.32 *
2'€é1 iota1 (m/s) * 0.88 * Avg. vel. (m/s) * 0.17 = 1.59 =
2 ax chl Dpth ()  *  0.52 * Hydr. Depth (m) *0.02 *  0.44 *
g.égnv; Total (m3/s) * 53.6 = Conv. (m3/s) * 0.2 = 40.0 *
%3Leng£h wed. (m) * 115.36 * wetted Per. (m) +  2.81 * 2.78 =
2 iin éh E1 (m) *  4.81 * shear (N/m2) ¥ 0.28 * 5.8 *
z':%phé * 2.51 * Stream Power (N/m s) * 0.05 = 9.31 =
g'gicté Loss (m) * 0.16 * Cum Volume (1000 m3) = 0.14 = 0.35 =
%'ég& é Loss (m) * 0.02 * cum sA (1000 m2) * 2.41 = 1.41 =

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The ’

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross : : :

section. This may indicate the need for additional cross sections.
warning: buring the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there
denth is not a valid subcritical answer. The program defaulted to critical

epth.

CROSS SECTION OUTPUT Profile #10yr-24hr

* E.G. Elev (m) * 5.40 * Element * Left OB * cChannel *
Right OB * . .

* ggg Hgad (m) * 0.09 * wt. n-val. * 0.016 = 0.013 =
* W.S. Elev (m) * 5.30 * Reach Len. (m) * 117.97 * 116.00 =
114.03 =

*Crit w.s. (m) * 5.30 * Flow Area (m2) * 0.00 = 0.94 =
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* 0.29 =

* Max*Ch1 Dpth (m) * 0.33 * Hydr. bDepth (m) * *

* Cong. Total (m3/s) * 18.2 * cConv. (m3/s) * * 18.2 *
= Lenéth wtd. (m) * 116.00 * wetted Per. (m) * * 2.37 *
* Min:Ch ET (m) * 4,81 * shear (N/m2) * = 7.40 =
* A1péa = 1.00 * Stream pPower (N/m s) * * 12.43 =
* Frc%g Loss (m) * 0.35 * Cum volume (1000 m3) * 0.04 = 0.22 *
22 g Loss (m) * 0.00 * cum SA (1000 m2).  *  0.47 *  1.32 *

0.46

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set

equal to critical _ ) 4

depth, the calculated water surface came back below critical depth. This
indicates that there
depth is not a valid subcritical answer. The program defaulted to critical
epth.
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid,

water surface was used.

CROSS SECTION

RIVER: South Concrete D

REACH: 1 RS: 489
INPUT
Description: Section 19 from Surveyor Drawing (CD-2)
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
AR R AT A A I I T A A T T S S T S A T A S A A T AT N IR T AL RN T AN I LTI E SN E L4548 %
-.81 5 0 4.7 2.19 4.88 8.84 4.91 9.25 4.44
10.75 4.44 11.16 4.87 12.9 4.62 20 4.69 25 6
Manning's n values num= 3
Sta n val Sta n val Sta n val
A R AT AT S AT N A A A A AT AN N LTI LA AR AL AATI LS NRNSSS
-.81 .03 8.84 .013  11.16 .03
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
8.84 11.16 93 91 89 .1 .3
Left Levee Station= 8.84 Elevation= 4.91
Right Levee Station=  11.16 Elevation= 4.87

CROSS SECTION OUTPUT Profile #100yr-24hr

AR IR T A I A I I I T S A A S A A T R A R A s A A R I A A I I A R I A AT A A AT AN A T AR A A A A ANTAAARAAN A AN S A XN A 4R

* £.G. Elev (m)
Right OB *

* Left OB * cChannel *

£
wi
(=]
o

*
m
—_
1)
3
[l
3
d
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* vel Hgad (m) * 0.05 * wt. n-val. * 0.030 = 0.013 *
2'3?3_ é]ev (m) * 4,95 * Reach Len. (m) * 93.00 * 91.00 =
Egée?t*&.s. (m) * 4.88 * Flow Area (m2) * 0.84 ~* 1.01 *
g'g?c.:smpe (m/m)  *0.001061 * Area (m2) £+ 0.84 * 1.01 *
5'82T0£a1 (m3/5) £ 2.66 * Flow (m3/s) = 0.18 * 1.30 *
+Top width (m) #  21.70 * Top width (m) £ 9.53 ¢  2.32 %
§:§§1 iota1 (m/s) ® 0.59 * Avg. vel. (m/s) * 0.21 = 1.29 =
* Max Eh1 ppth (m) * 0.51 * Hydr. Depth (m) * 0.09 = 0.43 *
gianv; Total (m3/s) ® 81.7 =* conv. (m3/s) * 5.5 =+ 40.1 *
zﬁﬂengih wed. (m) * 90.36 * wetted Per. (m) = 958 * 2,72 %
2 i éh E1 (m) *  4.44 * shear (N/m2) £ 0.91 * 3.8 *
g.Z?phé * 2.58 * Stream pPower (N/m s) * 0.20 * 5.00 *
1.E?ct; Loss (m) * 0.12 * Cum volume (1000 m3) * 0.14 = 0.26 =
28 & Loss m £+ 0.0l * cum SA (1000 m2) £ 2,20 *  1.14 =
Note: multiple critical depths were found at this location. The critical depth

with the Towest, valid,
water surface was used.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

:igﬁg.og1gv (m) ® 4.96 * Element * Left oB * cChannel =
3.328 Hgad (m = 0.05 * wt. n-val. = 0.030 * 0.013 =
ZgW'S' E1ev (m) * 4.91 * Rreach Len. (m) * 93.00 = 91.00 =
;lgzit*w.s. {m * 4.87 * Flow Area (m2) = 0.47 = 0.92 =
;-§4G.*S1ope (m/m) *0.001139 * Area (m2) * 0.47 = 0.92 =
3.84To£a1 (m3/s) ® 2.17 * Flow (m3/s) * 0.07 = 1.15 *
;.;gp gidth (m) * 21.44 * Top width (m) * 9.42 * 2.32 *
S.XS1 Iota] (m/s) * 0.60 = Avg. vel. (m/s) * 0.15 = 1.26 *
S-ggx gh] ppth (m) * 0.47 * Hydr. Depth (m) ® 0.05 = 0.40 =
;7?gnv; Total (m3/s)  * 64.2 * conv. (m3/s) * 2.1 = 34.2 =
;.%2ng§h wtd. (m) * 90.39 * wetted Per. (m) * 9.47 ~* 2.72 *
;‘ggn Sh E1 (m) ® 4.44 = shear (N/m2) * 0.55 = 3.77 =
* Alpha * 2.57 * Stream Power (N/m s) * 0.08 = 4.74 =
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1.08 =

* Frctn Loss (m) * 0.13 * Cum volume (1000 m3) * 0.11 = 0.24 =
0.29 =

= g & E Loss (m) * 0.00 * cum SA (1000 m2) * 1.69 = 1.14 =

3. *

P L L L L T T T T T T T T T T  E T e e T L e T
Note: Multiple critical depths were found at this Tlocation. The critical depth

with the Towest, valid,
water surface was used.

A I A A A A A A A A S R A A A T A N I A T T A R AT AR AT A AR R A AT AIXANRTIRNTTIRAATRRER

* E.G. Elev (m) * 4,96 * Element * Left OB * Channel *
Right oB *

* vel Head (m) # 0.03 * wt. n-val. * 0.030 * 0.013 =
s :F:1ev (m) * 4,93 * Reach Len. (m) £ 93,00 * 91.00 *
ggéggt*&.s. (m) ® 4!87 * Flow Area (m2) * 0.59 = 0.95 =
gié?G.*ﬂope (m/m) *0.000664 * Area (m2) # 0.59 * 0.95 *
g'c?i?m%aﬂ (m3/s) *#  1.80 * Flow (m3/s) * 0,08 * 0.93 *
gégp width (m) +  21.53 * Top width (m) *  9.46 *  2.32 *
* vel Iota1 (m/s) * 0.46 * Avg. vel. (m/s) * 0.14 = 0.98 =
9'3§x §h1 Dpth (m) * 0.49 * Hydr. pepth (m) * 0.06 * 0.41 =
gé%énv;'fota1 (m3/s) * 69.8 * conv. (m3/s) ® 3.1 = 36.1 *
;'Egnggh wtd. (m) * 90.61 * wetted Per. (m) ® 9.50 = 2.72 =
* Min ch E1 (m) = 4.44 * shear (N/m2) * 0.41 = 2.27 *
%ligphé * 2.59 * Stream Power (N/m s) * 0.06 * 2.23 *
g:EECtQ Loss (m) ® 0.12 * Cum volume (1000 m3) * 0.08 = 0.20 =

C & E Loss (m) 0.02 * cum sSA (1000 m2) * 1.54 * 1.14 =

1.32 =

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may
indicate the need for

) additional cross sections. o
War?1ng: ghe conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than

) 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
Note: Multiple critical depths were found at this Tlocation. The critical depth
with the Towest, valid,

water surface was used.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

* E.G. Elev (m) * 4.91 * Element * Left OB * Channel *
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Right OB *

* Ve1*Head (m) * 0.14 * wt. n-val. * * 0.013 =
ZQWOS? ETev {m * 4.77 * Reach Len. (m) * 93,00 * 91.00 *
* crit w.s. (m) * 4.77 * Flow Area (m2) * ® 0.60 =
* E.G; slope (m/m) %0.002999 * Area (m2) * = 0.60 =
*Q Téta1 (m3/s) ® 1.00 * Flow (m3/s) * * 1.00 =
* Top:width (m) ® 2.11 * Top width (m) ® * 2.11 *
* Ve1:Tota1 (m/s) * 1.67 * Avg. vel. (m/s) * * 1.67 =
* Max:Ch1 ppth (m) * 0.33 * Hydr. Depth (m) * * 0.28 *
= Cong. Total (m3/s) * 18.3 * Conv. (m3/s) - *  18.3 %
® Lenétﬁ wtd. (m) *  91.00 * wetted Per. (m) * = 2.40 =
® Min:Ch E1T (m) * 4.44 *= shear (N/m2) * = 7.34 *
* A1p5a * 1.00 * Stream Power (N/m s) * = 12.26 *
* Frc%g Loss (m) * 0.30 * Cum volume (1000 m3) * 0.04 = 0.15 =
%'EZ& é Loss (m) * 0.00 * cum SA (1000 m2) ® 0.47 = 1.08 *

B R L L L LT T E T L T L L

nnnnnnn

warning: The energy equation could not be balanced within the specified number of

iterations. The o . .
program used critical depth for the water surface and continued on with the

calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set

equal to critical
depth, the calculated water surface came back below critical depth. This

indicates that there o )

is not a valid subcritical answer. The program defaulted to critical
the:. Multiple critical depths were found at this Tocation. The critical depth
with the Towest, valid,

water surface was used.

CROSS SECTION

RIVER: South Concrete D

REACH: 1 RS: 398
INPUT
Description: (gD—Z) v
Station Elevation Data . num= 8 . , :
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
R T L LI L Ty L o s
0 5.06 2.9 4.95 6.11 4.68 6.11 4.14 8 4.14

8 4.65 20 4.59 22 6

pPage 67



‘ AES_Guayama.reﬁ’
Note: Multiple critical depths were found at this location. The critical depth
with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #25yr-24hr

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

EEAEEEE

;iSﬁg.OE1SV (m * 4.83 * Element * Left OB * cChannel f
* vel Hgad (m) * 0.09 * wt. n-val. * 0.030 = 0.013 =
2'3?2. é1ev (m) * 4,74 * Reach Len. (m) *  98.41 * 98.41 *
gséﬁ%t*&.s. (m) * 4.74 * Flow Area (m2) * 0.02 * 1.13 *
}.é%G.:S1ope (m/m) %0.001740 * Area (m2) * 0,02 * 1.13 *
}-31T0£a1 (m3/s) * 2,17 * Flow (m3/s) = 0.00 * 1.71 *
g'igp Qidth (m) *  14.76 * Top width (m) *  0.67 * 1.89 =
+oeT Total (m/s) * 0.85 * Avg. vel. (m/s) = 0.13 *  1.52 *
9'3§x §h1 ppth (m) s 0.60 * Hydr. Depth (m) * 0.03 * 0.60 *
9'%§nvl,rota1 (m3/s) *  51.9 * conv. (m3/s) * 0.1 * 41.1 *
}OLgngEE wed. (m) *  98.41 * wetted Per. (m) *  0.67 *  3.45 =
P gﬂ E1 (m) * 4,14 * shear (N/m2) *  0.48 * 5,57 *
%-§§phé * 2.57 * Stream Power (N/m s) * 0.06 = 8.48 =
g'gecté Loss (m) * 0.09 * Cum volume (1000 m3) * 0.09 = 0.15 =
g'%i& é Loss (m) * 0,02 * cum SA (1000 m2) * 1,22 *  0.95 *

AR AR AR A A R A A R A A R A N A A T A T A AR A AN AR T A AT ARARNAARTRTRRS

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

is less than Lo .
0.7 or greater than 1.4. This may indicate the need for additional cross

sections.
warning: puring the standard step iterations, when the assumed water surface was set

equal to critical
~depth, the calculated water surface came back below critical depth. This
indicates that there ' ,
is not a valid subcritical answer. The program defaulted to critical

depth.
Note: Multiple critical depths were found at this location. The critical depth

with the Towest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #10yr-24hr
*

nnnnnnnnnnnnnnnnnnnnnnnnnnnn

* E.G. Elev (m) * 4.82 * Element * peft oB * channel *
Right OB *
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98.41 *

* CriE w.s. (m) * 4.45 * Flow Area (m2) * * 0.58 *
= E.G; STope (m/m) *0,003537 * Area (m2) * * 0.58 *
*Q Téta1 (m3/s) * 1.00 * Flow (m3/s) * * 1.00 =
* Top:width (m) * 1.89 * Top width (m) * = 1.89 *
& Ve1:Tota1 (m/s) * 1.73 * Avg. vel. (m/s) * * 1.73 =
* Max:ChW Dpth (m) * 0.31 * Hydr. pDepth (m) * = 0.31 *
* Cong. Total (m3/s) * 16.8 * conv. (m3/s) = * 16.8 =
* Lenéth wtd. (m) * 98.41 * wetted Per. (m) * * 2.50 *
* Min:Ch ET (m) * 4,14 * Shear (N/m2) * * 8.03 =
* A1péa * 1.00 * Stream Power (N/m s) * . * 13,85 =
* Frc%g Loss (m) * 0.08 * Cum volume (1000 m3) * 0.04 = 0.10 *
%'gz& é Loss (m) * 0.04 * cum SA (1000 m2) * 0.47 = 0.90 =

R A A A T R T A I T A T T A I A A A T I A I N R T R T T R N A N R R A S A T R N A AN AT AT AR R AR AT AR A RNAR TS

nnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
War?ing: Ehe conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than ‘

. 0.7 or greater than 1.4. This may indicate the need for additional cross

sections.
warning: buring the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there
deoth is not a valid subcritical answer. The program defaulted to critical

epth.

Note: Multiple critical depths were found at this Tlocation. The critical depth
with the Towest, valid,

water surface was used.

CROSS SECTION

RIVER: South Concrete D

REACH: 1 RS: 300
INPUT
pescription: Section 18 from Surveyor Drawing (CD-2)
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta. Elev
B R R R X e R 2 A T2 2 b o b e e e g R
0 4 2.62 4.33 8.79 4.34 9.25 3.84 10.75 3.84
11.21 4.35 15.39 -4.37 17.6 4.35 20 4.39 50 6
Manning's n values num= 3 »
sta n val Sta n val Sta n val

P L L E L T L L T e LT
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.03

0 .03 8.79 .013  11.21
Bank sta: Left Right Lengths: Left channel Right Coeff Contr. Expan.
8.79 11.21 6.5 6.5 6.5 .1 .3
Left Levee Station= 8.79 Elevation= - 4.34

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnn

:igﬁg.og1§v (m) ® 4.56 * Element * Left oB * CcChannel *
= vel Head (m) *  0.06 * wt. n-val. = 0.030 * 0.013 =
2-8?2.*E1ev D) * 4,50 * Reach Len. (m) *  6.50 *  6.50 *
S.g?itiw.s. (m * 4,45 * Flow Area (m2) * 1,86 *  1.36 *
1'%?@.:s1ope'(m/m) £0.000789 * Area (m2) * 1.86 *  1.36 *
1.c227To‘an1 (m3/s) * 2.66 * Flow (m3/s) * 0.60 = 1.78 *
> %op wideh (m) # 21.97 * Top width (m) * 879 * 2.42 %
£ vet Total (m/s) £ 0.59 * Avg. vel. (m/s) £ 0.32 * 1.31 *
> ax chl Dpth (M) %  0.66 * Hydr. Depth (m) = 0.21 *  0.56 *
8‘%gnv; Total (m3/s) * 94.7 * conv. (m3/s) * 21.2 * 63.3 *
}OLéng;E wed. (m) *  6.50 * wetted Per. (m) * 9,31 *  2.87 *
ouin gﬂ E1 (m) * 3,84 * Shear (N/m2) *  1.55 * 3,66 *
2.2%phé * 3.35 * Stream Power (N/m s) * 0.49 = 4.80 =
Q.E%CE; Loss (m) ® * Cum volume (1000 m3) * * 0.03 =
; ¢ &"5 Loss (m) % * cum SA (1000 m2) £ 1,22 *  0.73 *
CROSS SECTION OUTPUT Profile #25yr-24hr , ,

PP VPR Bl & e S P

* E.G. Elev (m) * 4.53

Riche on < * Element * Left OB * channel *
* vel Head (m) = 0.04 * wt. n-val. * 0.030 * 0.013 =
g:g;g.*é1ev (m) * 4.49 * Reach Len. (m) = 6.50 * 6.50 *
;.ggit*w.s. (m) * 4.42 * Flow Area (m2) * 1.84 * 1.35 =
;.géG.*s1ope (m/m) *0.000536 * Area (m2) * 1.84 = 1.35 =
S.SBTo§a1 (m3/$) * 2.17 * Flow (m3/s) * 0.48 = 1.45 *
;OT?S wldth (m) * 21.93 * Top width (m) » * 8§.79 = 2.42 *
* vel Iota] (m/s) * 0.49 =* Avg. vel. (m/s) d 0.26 * 1.08 =
%'¥§x éh1 Dpth (m) *#  0.65 * Hydr. Depth (m) £ 0.2l * 0.56 *
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93.6 * conv. (m3/s)

3k

3t

23
%

Conv. Total (m3/s) 20.8 * 62.8

9_9 x R . . . .
*OLeggth wtd. (m) * 6.50 * wWetted Per. (m) * 9.30 = 2.87 *
10.7 *
= Min ch E1 (m) ® 3.84 =* Shear (N/m2) * 1.04 = 2.47 *
0.61 =
; é}pha * 3.35 * Stream Power (N/m s) * 0.27 * 2.66 *
* Frctn Loss (m) * * cum vVolume (1000 m3) = * 0.03 =
*

* C & E Loss (m) * * Cum SA (1000 m2) * 0.76 ~* 0.73 *
1.01 =
e AT A A A A AR A A A A A A S A A A A A A S A A R A A A A A S S A A A A A A A A AN I LS A LR AN I ARTANALNANASIRNAANN LSS
CROSS SECTION OUTPUT Profile #10yr-24hr
B T L L L L L L T O R R E L e R e S A e
* E.G. Elev (m) * 4,48 * Element * Left oB * channel *
Right OB *
* vel Head (m) * 0.06 * wt. n-val. *  0.030 = 0.013 =
0.030 =
* W.S. Elev (m) # 4,42 * Reach Len. (m) * 6.50 * 6.50 =
6.50 *
; crit w.s. (m) * 4,39 * Flow Area (m2) * 1.15 = 1.16 =

A7 %
3 E.G. Slope (m/m) *(0,000883 * Area (m2) * 1.15 * 1.16 =

47 = o ) ) _
; 86Tota1 (m3/s) * 1.80 * Flow (m3/s) * 0.29 = 1.45 =
;-’ggp width (m) % 20.47 * Top width (m) * 8,79 * 2,42 *
g'\lxeﬂ Total (m/s) *  0.65 * Avg. vel. (m/s) = 0.25 * 1.25 *
g'max ch1 ppth (m) % 0.58 * Hydr. pepth (m) *  0.13 *  0.48 *

.05 =
* Conv. Total (m3/s) * 60.6 * conv. (m3/s) * 9.6 * 48.8 *
2.1 =
* EEngth wtd. (m) * 6.50 * wetted Per. (m) * 9.23 = 2.87 *
9. *
; Min ¢ch E1 (m) * 3.84 = sShear (N/m2) S 1.08 = 3.51 =

a4 ® L . : . .
S egphg * 3.04 * stream power (N/m s) * 0.27 * 4,39 *
* Frctn Loss (m) = * Cum volume (1000 m3) * * 0.02 =
* C & E Loss (m) * * cum SA (1000 m2) * 0.66 = 0.73 =
8;:2**;*********************1‘:******-.':***-.':-.‘:*************************#***;‘:*f:*******;‘::’::’:*
Note: Multiple critical depths were found at this Tlocation. The critical depth
with the lowest, valid,

' energy was used. '

CROSS SECTION OUTPUT Profile #2yr-24hr
P S T R R R A R  E E E R R E s s 2 A AR L T 2 X2 34 b b d. 2 ko A b b R
AAETERTEE
* E.G. Elev (m) * 4.42 * Element * Jeft OB * cChannel *
Right OB *
; ge1 Head (m) * 0.03 * wt, n-val. * 0.030 = 0.013 =

.030 =
* W.S. Elev (m) * 4.39 * Reach Len. (m) * 6.50 * 6.50 =
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Attachment 3: Concrete ditch CD-6, CD-7 and CD-8 input and output data from
the Hydrologic Engineering Center’s River Analysis System (HEC-RAS) computer
model.



CROSS SECTION

AES_Guayama. rep

RIVER: Center Concrete
REACH: 1 RS: 262.7
INPUT
pescription: downstream of 0.81 m Concrete pipe (CD-6)
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
P R e s E R e L At Lt
-78.6 7 -58 4.73 0 4.7 17.35 4.7 18 4.5
18.4 4.4 19.25 4 19.7 3.8 20 4 20.8 4.4
21.1 4.5 21.9 4.97 25.6 5.42 28.6 5.53
Manning's n values num= 3
Sta n val Ssta n val sta n val
Y X P R T R - F - Xk T3 L 5 T L L
-78.6 .03 18.4 .013 20.8 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
18.4 20.8 22.7 22.7 22.7 .1 .3

CROSS SECTION OUTPUT Profile #100yr-24hr

nnnnnnnnnnnnnnnnnnn

* E£.G. Elev (m)

Right OB *

* vel Head (m)
0.030 =

* W.S. Elev (m)
22.70 =

* crit w.S. (m)
0.05 = _

* E.G. Slope (m/m)
0.05 =

* Q Total (m3/s)
0.01 =

Top width (m)
5 *

O
n

vel Total (m/s)
7 *®

0.2

* Max chl ppth (m)
0.11 =

* Conv. Total (m3/s)
0.4 *

* Length wtd. (m)
0.50 =

* Min ¢ch E1 (m)
1.37 =

* Alpha

0.37 =

* Frctn Loss (m)
0.06 *

* C & E Loss (m)
0.88 =*.

*

’*

W

*

4.73
0.14
4.59

*0.001403

x

*

3

*

W

»

x

*

x
®

®

1.95
3.55
1.52
0.79
52.1
22.70
3.80
1.16
0.03
0.01

nnnnnnnnnnnnnnnnn

*

s+

"

*

o

*

*

]

*

*

o*

*

*

Element
wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per.
Shear (N/m2)
Stream Power (N/m S)
Cum volume (1000 m3)

cum SA (1000 m2)

(m)

kS

£

3*

b

W*

*

*

3%

3k

E

b

sk

Left OB *
0.030
22.70
.07
.07
.02
.70
.26
.10 0%

0.5

0.72

1.33

0.35

0.22

1.93 =

o O o O O o
* * * ¥+ * * % * * %

*

Channel
0.013
22.70

1.16
1.16
1.92
2.40
1.65
0.48
51.2
2.69
5.96
9.83

"

*

*

oF

£

3k

&%

*

*

*

b

*

%

Ed

o

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

CROSS SECTION OUTPUT Profile #25yr-24hr
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Right oB * . ‘ , _ ) '

= vel Head (m) *  0.10 * wt. n-val. *  0.030 * 0.013 *
gég;g. é]ev (m * 4.58 * Reach Len. (m) ® 22.70 = 22.70 *
* Crit*w.s. (m) * * Flow Area (m2) ® 0.06 = 1.13 =
g.g?G.*Slope (m/m) ~ *#0.001034 * Area (m2) * 0.06 * 1.13 *
8.84T0£a1 (m3/s) *  1.59 * Flow (m3/s) * 0.0 *  1.57 *
S-Qgp @idth m *  3.48 * Top width (m) = 0.65 *  2.40 *
2'321 idta1 (m/s) * 1.29 *# Avg. vel. (m/s) * 0.21 = 1.39 =
g.ﬁix Eh] ppth (m) * 0.78 * Hydr. Depth (m) * 0.09 = 0.47 *
g.égnyt Total (m3/s) * 49.4 * Conv. (m3/s) * 0.4 = 48.7 *
g'ﬁenézh wtd. (m) = 22.70 * wetted per. (m) * 0.67 = 2.69 *
2 Min éh E1 (m) *  3.80 * shear (N/m2) * 0.91 *  4.26 *
Q.Z?phé * 1.14 * Stream Power (N/m s) * 0.19 = 5.91 =
2'§ecté Loss (m) # 0.03 * cum volume (1000 m3) *  0.16 *  0.24 *
g'gj& E Loss (m) £ 0.00 * cumsA (1000 m2)  *  1.70 *  0.61 *
Eh kAR A AR AR AR AR R AR AR A A A A S AR AR AR R AR AR AR AR AR AR R R AR AR
I A RS I et Ao
i;é;ét;g1gv (m) * 4.63 * Element * Left OB * Channel *
g-ggg Hgad (m) * 0.07 * wt. n-val. * 0.030 = 0.013 =
* W.S. E1ev (m) * 4,56 * Reach Len. (m)- * 22,70 * 22,70 *
gzézgtj.s. (m * * Flow Area (m2) x+  0.05 * 1.08 *
g.g?G.:S1ope (m/m) £0.000832 * Area (m2) = 0.05 *  1.08 *
8'84T0£a1 (m3/s) = 1.33 * Flow (m3/s) £ 0.0l * 1.31 *
2 op width (m) *  3.39 * Top width (m) £ 0.59 * 2,40 *
8:231 iota1 (m/s) *  1.14 * Avg. vel. (m/s) * 0,18 *  1.21 *
S-ggx gh1 Dpﬁh (m) * 0.76 * Hydr. Dep#h m *. 0798 * O.4$ *
gtgonx. Total (m3/s) * 46.1 = conv. (m3/s) * 0.3 = 45.6 *
g.kenggh wtd. (m) * 22.70 * wetted Per. (m) ® 0.61 = 2.69 =
= min ch E1 (m) * 3,80 * shear (N/m2) £ 0.65 * 3,29 *
g'gqphé * 1,12 = Stream Power (N/m s) *  0.12 * 3,99 =
%-igcté Loss (m) % 0.03 * Cum volume (1000 m3) *  0.11 *  0.22 *
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* C & E Loss (m) * 0.00 * cum SA (1000 m2) * 1.50 = 0.61 *
8 * R

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than

. 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Profile #2yr-24hr

B T T L L L L e Y T T L L rr r T T R L L L

;isﬁg.og1§v (m) * 4.50 * Element * Left OB * Channel *
= Vel Head (m) *  0.04 * wt. n-val. £ 0.030 * 0.013 *
g'ﬁ?g. é1ev (m) * 4.46 * Reach Len. (m) * 22.70 = 22.70 *
52&?9t*&.s. (m) * * Flow Area (m2) * 0.0l * 0.85 *
g'g%G.:S1ope (m/m) *0.000620 * Area (m2) ® 0.01 = 0.85 *
2'81To£a1 (m3/s) * 0.75 * Flow (m3/s) £ 0,00 * 0.75 *
2 op width (m) +  2.81 * Top width (m) x  0.23 *  2.40 *
8'%§1 iota1 (m/s) *  0.87 * Avg. vel. (m/s) *  0.08 * 0.89 *
2 hax éh1 Dpth (m) *  0.66 * Hydr. Depth (m) = 0.03 *  0.35 ¥
g'ggnyf Total (m3/s) *  30.1 * Conv. (m3/s) = 0.0 * 30.1 *
Q'Eenégh wed. (m) = 22.70 * wetted per. (m) *  0.24 *  2.69 *
g:¥§n éh E1 (m * 3,80 * Shear (N/m2) =07 ¢ Lol ¢
® A]phg. ® 1.02 * stream pPower (N/m s) * 0.00 *  1.69 =
g-gicté Loss (m) * 0.03 * cum volume (1000 m3) * 0.00 = 0.13 =
g}gg& é Loss (m) *  0.01 * cum SA (1000 m2) = 0.00 * 0.54 *

AAX AT A A AN A AR AR AN AAN XA NAANS ARSI ISR SS AR RRETFAETATNRTRIAALTAALTANRRSR

nnnnnnnn

war?ing: ;he conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than

) 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION

RIVER: Center Concrete
REACH: 1 RS: 240

INPUT
Description: This section is located to the north east of the coal pile and to
the south of the storm water pond (CD-6)
Station Elevation Data num= 0
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

R R A A N E RN A N A A A A I A R A R N A R R R A A R R A R R N I A A A R S A R A A T A A AT R AR AT I I A AR ARTRRAINANTR
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0 4.71 9.6 4.5 15.4 4.37 16.2 4 16.5 3.86
16.7 4 17.8 4.42 21.7 5 25 5.39 27.9 5.44
Manning's n values num= 4
Sta n val Sta n val Sta *ELY§1*¢***SEa n Ygl
0 .03 15.4 .013 17.8 .03 25 .016
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
15.4 17.8 106 106 106 1 .3

A A A A A A A A A T A S S S I T S S S S S S A S I S S S S T I I A A T T RN R AR A AR AR AT TR AR

* E.G. Elev (m) * 4.69 * Element - * Left OB * Channel *
Right OB *
* vel Hgad (m) * 0.12 =* wt. n-val. * 0.030 = 0.013 =
2us, Elev (m) *  4.57 * Reach Len. (m) * 106.00 * 106.00 *
10gfgg*sz. (m) * . 4.57 * Flow Area (m2) * 0.88 = 1.02 =
S»“)-S?G.:Shpe (m/m) *0.001618 * Area (m2) # 0.88 = 1.02 =
2-87Tb£a1 (m3/s) £ 1.95 * Flow (m3/s) * 0.25 * 1.68 *
glggp @idth (m) *  12.34 * Top width (m) £ 8.94 * 2,40 *
}'821 iota1 (m/s) * 0.99 * Avg. vel. (m/s) * 0.29 = 1.64 =
2 ax ch1 ppth (m) #  0.71 * Hydr. Depth (m) = 0.10 *  0.43 *
g'ggnyj Total (m3/s) *  48.5 * Conv. (m3/s) = 6.3 * 41.8 *
g'ﬁenégh wed. (m) * 106.00 * wetted Per. (m) * 8.94 * 2,63 *
* i ch E1 (m) +  3.86 * shear (N/m2) £ 157 % 6.15 *
%.iqphé ® 2.41 * Stream pPower (N/m s) * 0.45 * 10.12 *
| %:ggcté Loss (m) * 0.16 * cum volume (1000 m3) * 0.21 = 0.24 *
g_gﬁ& E Loss (m) ® 0.01 * Cum sA (1000 m2) * 1.82 * 0.56 =

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The ‘ ‘ :

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there
deoth is not a valid subcritical answer. The program defaulted to critical
epth.

CROSS SECTION OUTPUT Profile #25yr-24hr

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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*
*

st
%
£
E

E.G. Elev (m) 4.64 * Element Left oB * cChannel

%

Right OB *

g.ggg Hsad (m * 0.12 * wt. n-val. *. O.Q?O * Of013 ®
* W.S. Elev (m) ® 4.52 * Reach Len. (m). * 106.00 * 106,00 =
102;?2*Wf5_ (m) *  4.52 * Flow Area (m2) = Q.52 *  0.91 *
g'g?e.:s1ope (m/m) *0.001756 * Area (m2) £ 0.52 * 0.91 *
9'84To§a1 (m3/s) +  1.59 * Flow (m3/s) *  0.13 *  1.45 *
a oo width (m) *  9.95 * Top width (m *  6.86 *  2.40 *
9'321 iota1 (m/s) * 1,08 * Avg. vel. (m/s) £ 0.25 *  1.59 *
2 i §h1 ppth (m) *  0.66 * Hydr. Depth (m) = 0.08 * 0.38 *
g-ggnyj Total (m3/s) * 37.9 * conv. (m3/s) * 3.1 = 34.6 =
g:ggnézh wed. (m) *+ 106.00 * wetted per. (m) = 6.86 *  2.63 *
*'win ch ET (m) *  3.86 * Shear (N/m2) # 1,32 *  5.96 *
g.§§phé £ 1.98 * Stream Power (N/ms) *  0.33 *  9.48 *
2.%thé Loss (m) * 0.16 * Ccum volume (1000 m3) * 0.15 = 0.22 *=*
g'gz& é Loss (m) *  0.01 * cum SA (1000 m2) £ 1,61 *  0.56 *

A A R A A A A R S A A T A R A A T A A R R I S A A A A AT T R A AR S I A A R A A TN R AT AR AR R AR T TRARTETRT AR

hhhEARAR

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: bDuring the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there '

denth is not a valid subcritical answer. The program defaulted to -critical
epth.

EAEEEEEELRT AR AT AAATASTA AN ARAAANARIARTTZIAR L RTARNARINAIAIAARRNTRTRR AR AR AT AL AN XA AN RS RS

FTAXERLAS

* E.G. Elev (m) * 4.60 * Element * Left OB * cChannel *
Right OB *

8 ggg Head (m) ® 0.12 * wt. n-val. * 0.030 * 0.013 =
= w.s. Elev (m) * 4,48 * Reach Len. (m) * 106.00 * 106.00 *
106.00 *

3 Sgit*w.s. (m) *  4.48 * Flow Area (m2) = 0.29 * 0.8 =
SlgiG.*S1ope (m/m) %0.001941 * Area (m2) ' x  0.29 *  0.82 *
3'80T03a1 (m3/s) *  1.33 * Flow (m3/s) *  0.06 *  1.27
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0.34 * cum volume (1000 m3)
0.00 = Cum SA (1000 m2)

*

* Frctn Loss (m)

*

0.12
0.49

3%
*
*

¥
W
W
*

* C & E Loss (m)

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross :

section. This may indicate the need for additional cross sections.
warning: buring the standard step iterations, when the assumed water surface was set

equal to critical ) .
depth, the calculated water surface came back below critical depth. This

indicates that there_ . o
n is not a valid subcritical answer. The program defaulted to critical
depth.

CROSS SECTION

RIVER: Center Concrete

REACH: 1 RS: 134
INPUT
Description: (CD-6)
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
P L I R R R L R T R E g AL E L T L e L Lt e
0 5 14.5 3.89 22.4 3.92 23.4 3.5 23.7 3.35
24 3.5 24.9 3.92 28.8 4 51.3 4.5 59 4.88
Manning's n values num= 3
. .Sta n val Sta n val sta n val
0 .03 22.4 .013 24.9 .03 .
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
22.4 24.9 134 134 134 .1 .3

CROSS SECTION OUTPUT Profile #100yr-24hr

B R R R T L L L L L o R R e R T g R R R X 3 T T T N Y B T LY

AR A N A A T AR AR A A A R R R R T A A R A T A N A T T N S T A N A T I T T N A A T A A N A RN A A R TR AR ARRRN AR ARARTITRTRNRNT

TRARETAX

* E.G. Elev (m)

ok
*
3

*

4.13 * Element Left OB * channel

Right 0B *

8 ng Head (m) £ 0.09 * wt. n-val. *  0.030 * 0.013 =
~'w.s Elev (m) * 4.04 * Reach Len. (m) * 134.00 * 134.00 =
134.00 =

3 g;it*w.s. (m) * 4.04 * Flow Area (m2) * 1.25 * 1.00 =
3'§%G.*S1ope (m/m) *0.001415 * Area (m2) * 1.25 = 1.00 =
3'87Toga1 (m3/s) * 1,95 * Flow (m3/s) = 0.39 *  1.48 =
E.ggp width (m) % 18.26 * Top width (m) * 9.90 =  2.50 *
S'§81 Total (m/s) *  0.74 * Avg. vel. (m/s) £ 0.31 *  1.48 =
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* Max Sh1 Dpth (m) * 0.69 * Hydr. Depth (m) * 0.13 = 0.40 =
g-ggnyt Total (m3/s) * 51.8 * conv. (m3/s) * 10.4 * 39.5 =
}'Eeng}fh wed. (m) * 134.00 * wetted Per. (m) £ 9,91 *  2.75 *
2 i c::h ET (m *  3.35 * shear (N/m2) £ 1.75 *  5.07 *
Q'E%phé * 3.04 * Stream Power (N/m s) * 0.55 * 7.49 *
8.%thé Loss  (m) * 0.22 * Cum Volume (lOQO_mS) * 0.10 =* 0.13 *
g'gz& é Loss (m) * 0.01 = CUh SA (1000 m2) ® 0.82 - 6.30 *
AARKERES R T T T L S TS TR P e PP e

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: buring the standard step iterations, when the assumed water surface was set
equal to critical

deEth, the calculated water surface came back below critical depth. This
indicates that there
deoth is not a valid subcritical answer. The program defaulted to critical

epth.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnn

;igﬁg.og1§v (m) * 4.09 * Element * Left OB * cChannel *
giggg Hgad (m) . * 0.08 = Wtf nfva1. * OTO3O *. 0.013 =
;3%:86 Elev (m) ® 4.01 * Reach Len. (m) * 134,00 * 134.00 *
3‘%£it*w.s. (m) = 4.01 * Flow Area (m2) ® 0.96 = 0.93 =
g-giG.*S1ope (m/m) *0.001386 * Area (m2) * 0.96 = 0.93 =
3.83To£a1 (m3/s) * 1.59 * Flow (m3/s) * 0.26 = 1.29 =
Ziggp gidth (m) * 16.55 * Top width (m) * 9.52 * 2.50 *
S.Xgl Iota1 (m/s) * 0.75 * Avg. vel. (m/s) * 0.27 * 1.39 =
;.ggx §h1 ppth (m) * 0.66 * Hydr. Depth (m) * 0.10 = 0.37 =
S.gong. Total (m3/s) * 42.7 * Conv. (m3/s) = 6.9 * 34.8 *
Z.ggnggh wtd. (m) * 134.00 * wWetted Per. (m) = 9.53 = 2.75 *
g.gln gh ET (m) * 3.35 * sShear (N/m2) * 1.37 = 4,60 *
;.ﬁgphg = 2.80 * Stream pPower (N/m s) * 0.37 = 6.40 =
;.ggctg Loss (m) * 0.23 * Cum volume (1000 m3) * 0.07 = 0.12 =
* C & E Loss (m) * 0.01 * Cum sA (1000 m2) * 0.75 =* 0.30 =
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0.38 =

nnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross ‘ ’ . ’

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there
deoth is not a valid subcritical answer. The program defaulted to critical

epth.

CROSS SECTION OUTPUT Profile #10yr-24hr

e R R ek e i i S e b e o S R R R R TR R R R R b R o Rl b e e AEENAETRX AN REAAXLSAA R ASIRALN LN

* E.G. Elev (m) = 4.07 * Element * Left OB * Channel *
Right OB * ‘ o

* vel Head (m) = 0.08 * wt. n-val. * 0.030 * 0.013 =
2'3?2. Elev (m) * 3.99 * Reach Len. (m) * 134.00 * 134.00 =
lSQ;QS*WfS_ (m) * 3.99 * Flow Area (m2) = 0.72 * 0.87 *
2.é]..G.*S’lope (m/m) *0.001392 * Area (m2) * 0.72 * 0.87 =
Q'clleoigﬂ (m3/5) £ 1.3 * Flow (m3/s) s 0.16 * 1.5 *
g:gép width (m) * 15.01 * Top width (m) * 0 9.18 ¢ 2.50 *
;-X§1 Iota1 (m/s) * 0.78 = Avg. Vel. (m/s) - * 0.23 = 1.33 =
* Max §h1 Dpth (m) * 0.64 * Hydr. Depth (m) ® 0.08 = 0.35 =
2'8gnyj Total (m3/s) * 35.6 * conv. (m3/s) ® 4.4 * 30.9 =
glﬁenézh wed. (m) * 134,00 * wetted per. (m) * 9,19 * 2,75 *
%:iin ;c;h E1 (m) *  3.35 * shear (N/m2) = 1.07 * 4.30 *
g.géphi * 2.51 * Stream power (N/m s) * 0.24 = 5.72 *
* FrctQ.Loss.(m) * 0.24 * cum volume (1000 m3) * 0.05 = 0.11 =
g:g:j& 5 Loss (m) *  0.01 * cumSA (1000 m2)  *  0.68 *  0.30 *

AR AT AR R R A R A A S AN AR A A ARSI AR A TAL T AT RN A I A ASIA TN AR 4S

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy Joss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.. .
warning: buring the standard step iterations, when.the assumed water surface was set
equal to critical
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depth, the calculated water surface came back below critical depth. This

indicates that there_ . o
is not a valid subcritical answer. The program defaulted to critical

depth.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnn

;isﬁg.og1sv (m) * 3.95 * Element * peft OB * Channel *
* Ve1*Head (m) * 0.12 * wt. n-val. * = 0.013 =
* W.ST Elev (m) * 3.83 * Reach Len. (m) * 134.00 * 134.00 *
133%?2 W.s. (m) *  3.83 * Flow Area (m2) . £ 0.49 *
* E.G; Stope (m/m) #0.003155 * Area (m2) * * 0.49 *
* Q Téta] {m3/s) * “0.75 * Flow (m3/s) * * 0.75 =
* Top:width m * 2.09 * Top width (m) * * 2.09 =
* Ve1:Tota1 (m/s) * 1.54 * Avg. vel. (m/s) * * 1.54 =
* Max:Ch1 ppth (m) * 0.48 * Hydr. Depth (m) * = 0.23 *
® Coni. Total (m3/s) * 13.4 * conv. (m3/s) * * 13.4 =
* Lenéth wtd. (m) * 134.00 * wetted Per. (m) * * 2.30 #*
= Min:Ch ET (m) * 3.35 * shear (N/m2) * * 6.56 =
* A1péa * 1.00 * Stream Power (N/m s) x * 10.09 =
* Frcin Loss (m) * 0.42 * Cum volume (1000 m3) =* * 0.06 *
* C &:E Loss (m) * 0.00 = Cum SA (1000 m2) * * 0.26 *

A A A A S S A N N A N A A R AR A AN S T R N T N A T A R A T R A N A N T R A N A A A AN A AR AR A SRS WAT R RRTETRTRY

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations. .
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: buring the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there
denth is not a valid subcritical answer. The program defaulted to critical

epth.

CROSS SECTION
RIVER: Center Concrete
REACH: 1 RS: O

INPUT .
Description: Most downstream section (CD-6)
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7

Station Elevation Data num=
B UL L1 UL R UL L. AUV -1 SO - S+

LY bE 1 34 13 3 13.6 3 14.45  3.42
Manning's n values num= 3
OO SO ONT DO UL N BN - L ..

0 03 12.5 .013 14.45 03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
12.5 14.45 10 10 10 1 .3

CROSS SECTION OUTPUT Profile #100yr 2ahr ssss: Ak A A A
;";tétﬁE1ev (m) * 3.81 * Element * Left OB * Channel *
Right OB =
* vel Hgad (m * 0.17 * wt. n-val. * 0.030 * 0,013 =
2.3?g; E1ev (m) ® 3.64 * Reach Len. (m) * * *
= Cri;*w.s. (m) = 3.64 * Flow Area (m2) ® 0.24 = 0.96 *
2'%?6.:S1ope (m/m) £0.001856 * Area (m2) * 0.24 * 0.96 *
Q'Q To£a1 (m3/s) £ 1.95 * Flow (m3/s) £ 0.07 * 1.82 *
g'ggp @idth (m) * 5,89 * Top width (m) £ 2.36 * 1.95 *
i-3§1 iota1 (m/s) * 1.43 = Avg. vel. (m/s) * 0.31 ~* 1.90 =
2'laax éh] ppth (m) * 0.64 * Hydr. Depth (m) ® 0.10 = 0.49 =
Q'é%nyf Total (m3/s) *  45.3 * conv. (m3/s) * 1.7 = 4.3 =
1.Leng”;Eh wtd. (m) * * wetted pPer. (m) * 2.37 = 2.21 =
= ot éh E1 (m) * 3,00 * shear (N/m2) *  1.82 * 7.89 =
l.z%phé * 1.66 = Stream Power (N/m s) * 0.56 * 14.99 =
Q'E?CE; Loss (m) = ‘ * cum volume (1000 m3) * * *
* C &:E Loss (m) * * Cum SA (1000 m2) * * *

nnnnnnn

A AN A A A A A AT AN A AN N AL ARATSNARNRNRIAIRTS RS

warning: User specified water surface is not possible for the specified flow regime.

The program_used .
critical depth as the starting water surface.

CROSS SECTION OUTPUT Profile #25yr-24hr

R R R T T ] B S R T L R R L s Rt 2222 LT TR T e e e L Lt

nnnnnnn

* £.G. Elev (m) * 3.74 * Element * Left OB
Right OB *

* vel Head (m) * 0.17 * wt. n-val. * 0.030
0.030 =

* w.s. Elev (m) * 3.58 * Reach Len. (m) *

Page 31
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® Crit*w.s. (m) * 3.58 * Flow Area (m2 * 0.11 = 0.84 *
2'g§6.1510pe (m/m) £0.002099 * Area (m2) £ 0,11 *  0.84 *
2'88To£a1 (m3/s) *  1.59 * Flow (m3/s) £ 0.03 *  1.54 *
g'ggp Qidth m * 4,66 * Top width (m) + 1.61 *  1.95 *
%'621 iota1 (m/s) = 1.54 * Avg. vel. (m/s) £ 0.25 *  1.84 *
9'§Zx §h1 ppth (m) £ 0.58 * Hydr. Depth (m) = 0.07 *  0.43 *
g'ggnyj Total (m3/s) *  34.7 * conv. (m3/s) % 0.6 * 33.6 *
Q.Eehégh wtd. (m) ® ' * wetted Per. (m) ® 1.61 = 2.21 *
i ch E1 (m) * 3.00 * shear (N/m2) = 1.40 *  7.77 *
1-§%phé * 1.38 * Stream Power (N/m s) * 0.36 = 14.30 *
glﬁicfg Loss (m) * * Cum volume (1000 m3) * * *
* C &:E Loss (m) * * Cum SA (1000 m2) * * *

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

warning: User specified water surface is not possible for the specified flow regime.

The program used .
critical depth as the starting water surface.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

;igﬁg.og1gv (m) = 3.69 * Element * Left OB * cChannel *
* vel Head (m) = 0.16 * wt. n-val. * 0.030 * 0.013 =
glg?g; é]ev (m) * 3.52 = Reach Len. (m) * ® =
S'ggiikw.s. (m) * 3.52 * Flow Area (m2)’ * 0.04 = 0.73 =
* E.G.*S1ope (m/m) *0.002406 * Area (m2) * 0.04 = 0.73 *
g:%iToéa1 (m3/s) * 1.33 * Flow (m3/s) * 0.01 = 1.31 =
giggp gidth (m * 3.62 * Top width (m) = 0.97 = 1.95 =
3_%31 Iota1 (m/s) * 1.65 * Avg. vel. (m/s) * 0.19 = 1.80 =
S‘g?x gh] ppth (m) * 0.52 * Hydr. pDepth (m) * 0.04 * 0.37 =
g'gong. Total (m3/s) * 27.1 * Conv. (m3/s) * 0.2 = 26.8 =
g-%inggh wtd. (m) * * wetted per. (m) * 0.97 = 2.21 *
;.¥;n gh E1 (m) ® 3.00 * Shear (N/m2) * 0.97 = 7.78 *
g.ééphg * 1.17 * Stream Power (N/m s) * 0.19 = 14.01 =

Frctn Loss (m) Cum volume (1000 m3)

£
%
5
9%
i+
»

cum SA (1000 m2)
pPage 32
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RIVER: Center Concrete

REACH: 1 RS: 371
INPUT )
pDescription: downstream of 0.25 m Plastic Pipe (Cb-7)
station Elevation Data num= 11 .
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
R R T R S T E e e e R LR s e A E R L R T T L b L b e o e R S L
0 6 9.5 5.7 28.4 5.5 43.1 - 5.1° 43.4 5
44 .4 4.58 45.13 -5 45.4 5.1 50.8 5.5 53.6 5.6
61.2 6
Manning's n values num= 3
Sta n val sta n val Sta n val
Ty T T 2 E E BT T e e L
0 .03 43.1 .013 45.4 .03
Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
43.1 45.4 41 40 39 .1 .3

CROSS SECTION OUTPUT Profile #100yr-24hr

B T T s L T e L e S L L e SR T L ]

nnnnnnn

;igﬁ$'0§1sv (m * 5.10 * Element # Left oB * cChannel *
* Ve1*Head m) * 0.11 * wt. n-val. * * 0.013 =
* W.ST E1ev m) * 4,99 =* Reach Len. (m) * 41.00 = 40.00 =
zgéggg Q.S. (m) * 4.99 * Flow Area (m2) * * 0.35 =
* E.G; Slope (m/m) *0.003304 * Area (m2) * ® 0.35 *
* Q Téta1 (m3/s) * 0.51 * Flow (m3/s) * * 0.51 *
* Top:width m * 1.71 * Top width (m) * * 1.71 *
= Ve]iTota1 m/s) * 1.44 =* Avg. vel. (m/s) = * 1.44 =
* Max:Ch1 Dpth (m) * 0.41 * Hydr. Depth (m) * * 0.21 *
* Cong. Total (m3/s) * 8.9 =* conv. (m3/s) * * 8.9 *
* Lenéth wtd. (m) *  40.01 * wetted Per. (m) * * 1.90 =
* Min:Ch ET (m) = 4.58 * shear (N/m2) * * 6.03 =
* A1péa * 1.00 * Stream Power (N/m s) * * 8.69 *

sk
o

0.02 * cum volume (1000 m3) 0.03 *  0.10 *
cum SA (1000 m2) £ 221 * 0.86 *

* Frctn Loss (m)
060 =

*

0.
* C & E Loss (m) * 0.03
9 92 =

A A AT T A I T S T A AR I AR AT AN AL NIRRT AAIRNRIRITRINRATRTNAN ARXAXNEIAISRNLTIARRAINA LSRN L

=
AEXEREL

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

Page 9



AES_Guayama.rep

is Tess than

. 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: puring the standard step iterations, when the assumed water surface was set
equal to critical )

deﬁth, the calculated water surface came back below critical depth. This
indicates that there
deoth is not a valid subcritical answer. The program defaulted to critical
epth. : - :

CROSS SECTION OUTPUT Profile #25yr-24hr

B T I T T T T T T L e L L

* E.G. Elev (m) * 5.06 * Element * teft 08 * Channel *
Right OB *

* vel Head (m) * 0.10 * wt. n-val. = # 0.013 *#
* w.st E1ev (m * 4,96 * Reach Len. (m) * 41,00 * 40.00 *
2962?5 &.s. (m ® 4.96 * Flow Area (m2) * = 0.30 =
* E.G; Slope (m/m) *0.003394 = Area (m2) * * 0.30 ~*
*Q Téta1 (m3/s) * 0.42 * Flow (m3/s) = ® 0.42 =
* Toplwidth (m) * 1.57 * Top width (m) * ki 1.57 =
* Ve1:Tota1 (m/s) * 1.38 * Avg. vel. (m/s) * * 1.38 =
= Max:Ch1 ppth (m) ® 0.38 * Hydr. bepth (m) * = 0.19 =
* Cong. Total (m3/s) * 7.1 * conv. (m3/s) * * 7.1 *
* Lenéth wtd. (m) * 40.00 * wetted pPer. (m) * * 1.75 =
* win_ch E1 (m *  4.58 = shear (N/m2) * = 571 %
* A1péa * 1.00 * Stream Power (N/m s) * * 7.90 =
* Frc;Q Loss (m) * 0.03 * cum volume (1000 m3) * 0.02 = 0.09 =
2'0 : * 0.02 * Cum SA (1000 m2) ® 1.87 = 0.86 *

C & E Loss (m)
69 *

RARERAAAN AR AT I AR ST AATARARNTARTARRS CER R b R R S b R Rk o R R o R ek e TR R T TR S e

warning: The energy equation could not be balanced within the specified number of
iterations. The , _ ,

program used critical depth for the water surface and continued on with the
calculations.
War?ing: Ehe conveyance ratio (upstream conveyance divided by downstream conveyance)
is Jess than

) 0.7 or greater than 1.4. This may indicate the need for additional cross

sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: bDuring the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there '
depth is not a valid subcritical answer. The program defaulted to critical

epth.

Page 10
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39.00 *

* CriE w.S. (m) * 4.86 * Flow Area (m2) * * 0.17 =
* E.G; Slope (m/m) *0.003777 * Area (m2) * * 0.17 *
*Q Téta] (m3/s) = 0.20 * Flow (m3/s) * * 0.20 *
* Top:width (m) * 1.17 * Top width (m) * = 1.17 =
* Ve1:Tota1 (m/s) * 1.20 * Avg. vel. (m/s) * * 1.20 =
* MaxiCh] ppth (m) * 0.28 * Hydr. Depth (m) * * 0.14 =
= Cong. Total (m3/s) * 3.3 * Conv. (m3/s) * * 3.3 =
® Lenéth wed: (m) * 40.00 * Wetted pPer. (m) ® * 1.31 =
* Min:Ch ET (m) * 4,58 = Shéar (N/m2) * * 4.73 *
* A]péa * 1.00 * Stream pPower (N/m s) * * 5.67 *
* Frc%g Loss (m) * 0.07 * Cum volume (1000 m3) * 0.00 = 0.05 =
g'gi& 5 Loss (m) * 0.01 * cum SA (1000 m2) £ 0.05 * 0.74 *

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

nnnnnnn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
war?ing: Ehe conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than

. 0.7 or greater than 1.4. This may indicate the need for additional cross

sections.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: puring the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there : :
deoth is not a valid subcritical answer. The program defaulted to critical

epth.

CROSS SECTION

RIVER: Center Concrete

REACH: 1 RS: 331

INPUT

Description: (CD-7)

Station Elevation Data num= 13
Sta Elev Sta Elev Sta Elev Sta Elev sta = Elev

B L L L LR E 2 T T T T ey Y R E Ea r X e P2 L L L e e P I T T
-66 6 0 5 7.3 4.67 7.7 4.5 8.5 4.16
9.25 4.5 9.75 4.7 10.5 5 11.54 5.35 12.5 5.5
14.7 5.82 17.4 5.9 21.14 6

Manning's n values num= 3
Sta n val Sta n val Sta n val
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A A A A S N N T A A S N A A A A AN A S R A A A AT T ES T TR AR AL LA AN LRSS
-66 .03 7.3 .013 9.75 .03
Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
7.3 9.75 54 52.7 50 1 .3

CROSS SECTION OUTPUT Profile #100yr-24hr

B R S S R R L R A R L o e L e

* E.G. Elev (m) * 4.81 * Element * Left 0B * .Channel *
Right OB *

* vel Hgad (m * 0.01 * wt. n-val. *= 0,030 * 0.013 =
e, Elev (m) +  4.80 * Reach Len. (m) £ 54.00 * 52.70 *
goéggt*ﬁ.s. (m) * * Flow Area (m2) * 0.18 = 0.91 =
g'g%G.:S1ope (m/m) *0.000210 * Area (m2) *  0.18 *  0.91 *
8'81T0£a1 (m3/s) * 0.51 * Flow (m3/s) * 0.01 = 0.50 =
*"Top width (n) +  5.53 * Top width (m £ 283+  2.45 *
2 der iota] (m/s) *+  0.46 * Avg. vel. (m/s) *  0.08 *  0.54 *
Q'SQX §h1 Dpth (m) *  0.64 * Hydr. Depth (m) = 0.06 *  0.37 *
g'ggnyf Total (m3/s) *  35.2 = Conv. (m3/s) * 1.0 * 342 =
2.%enégh wed. (m) * 52,76 * wetted Per. (m) = 2.8 *  2.67 *
%'é;n éh E1 (m) *  4.16 * Shear (N/m2) = 0.13 *  0.70 *
* A]phé * 1.35 * Stream Power (N/m s) * 0.01 = 0.38 =
g.gicté Loss (m) * 0.00 * Cum volume (1000 m3) * 0.03 = 0.08 =
%'EZ& é Loss (m) *  0.00 * cum SA (1000 m2) * 2,16 *  0.78 *

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

War?ing: The conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than

. 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT profile #25yr-24hr

TRETEALRTATRTXTARSN e R o Rk ko R S R e R e o R o b e e e S S R T R R R e e

* E.G. Elev (m)

*%
*

4.73 * Element Left oB * cChannel *

Right 0B * _ :

S.ng Hgad (m) * 0.02 * wt. n-val. *# 0.030 * 0.013 =
EOWGS- §1ev (m) * 4.72 * Reach Len. (m * 54,00 * 52.70 *
Z,SEit*W'S' (m) * * Flow Area (m2) * 0.03 = 0.71 =
g.géG.*s1ope (m/m) *0.000332 * Area (m2) * 0.03 = 0.71 =
3.80T05a1 (m3/s) * 0.42 * Flow (m3/s) ® 0.00 = 0.41 *
* Top width (m) * 3.55 * Top width (m) * 1.06 = 2.45 *

Page 13
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0.56 * Avg. vel. (m/s) * 0.05 = 0.58
0.56 * Hydr. pDepth (m) 0.02 = 0.29 =
22.8 * Conv. (m3/s) 0.1 22.8
52.74 * wetted Per. (m) * 1.06 2.67 *

2

0 S
vel Total (m/s)
02 =

* O

*
%

W%
%

Max chl ppth (m)
01 =

*
i+
*
$E

Conv. Total (m3/s)

£
W

O O RO RO
(=)  w

LgngEh wtd. (m)

Min Sh ET (m) * 4.16 * Shear (N/m2) * 0.08 = 0.87 *
g.g%phé * i.O6 x Stream Power (N/m.s) * 0.00 = 6.51 *
glggcté Loss (m) * 0.00 * cum volume (1000 m3) = 0.02 * 0.07 =
2% £ Loss (m) % 0.00 * cum SA (1000 m2) * 1.85 *  0.78 *

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance)

is less than . Lo o
0.7 or greater than 1.4. This may indicate the need for additional cross

sections.

CROSS SECTION ouTPUT Profile #10yr-24hr

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

* E.G. Elev (m) ® 4.68 * Element * Left OB * cChannel *
Right OB * ,

* vel Head (m * 0.02 * wt. n-val. * * 0,013 =
® W.S? ETev (m) ® 4.66 * Reach rLen. (m) * 54.00 * 52.70 *
20&2?3 &.S. (m) * * Flow Area (m2) * * 0.58 =
* E.G; STope (m/m) *0.000440 * Area (m2) * = 0.58 =
* Q Téta1 (m3/s) * 0.35 * Flow (m3/s) * * 0.35 =
* Top:width (m) * 2.34 * Top width (m) * * 2.34 *
* Ve1:Tota1 (m/s) * 0.60 * Avg. vel. (m/s) * * 0.60 =
* Max:Ch1 Dpth (m) * 0.50 * Hydr. Depth (m) * * 0.25 =
* Cong. Total (m3/s) = 16.7 * Conv. (m3/s) * * 16.7 =
* Lenéth wtd. (m) * 52.73 * wetted Per. (m) * , * 2.5 %
* M‘in:Ch E1 (m) * 4.16 * shear (N/m2) o *0.98 =
* A1péa = 1.00 * Stream Power (N/m s) * * 0.59 =
S.EEC;Q Loss (m) * 0.00 * Cum volume (1000 m3) = 0.01 = 0.06 =
;.EO& E Loss (m * 0.00 * Cum sa (1000 m2) * 1.60 * 0.78 =

ERAXRARNANRNAARXAXARAARX AR N AT AT N A AT TR ARNAARARNRIATRNRIFTARRNRTATRNR ARETARTAARIIAAARTAANTAIRANARRRS

War?ing: Ihe conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than' - : S -
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0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION OUTPUT Pprofile #2yr-24hr

N L L L h L L g O N E R ar E T e L L e i

‘;i5ﬁ€‘0§1sv (m * 4.53 * Element * ALeft OB * Chénne1 *
* Ve]iHead (m) * 0.03 * wt. n-val. * * 0.013 =
* W.Sj E1ev m = 4.50 * Reach Len. (m) * 54.00 = 52.70 =
EO&Q?E Q.S. (m) * * Flow Area (m2) * = 0.27 =
* E.G; Slope (m/m) *0.001090 * Area (m2) * * 0.27 =
* Q Téta1 (m3/s) * 0.20 * Flow (m3/s) * * 0.20 *
* Top:width (m) ® 1.57 * Top width (m) * * 1.57 =
* Ve]lTota] (m/s) * 0.74 * Avg. vel. (m/s) * * 0.74 =
= Max:Ch1 ppth (m) ® 0.34 * Hydr. Depth (m) ® .F 0.17 =
* Cong. Total (m3/s) * 6.1 * Conv. (m3/s) * * 6.1 *
* Lenéth wtd. (m) * 52.71 * wetted Per. (m) * * 1.71 =
* Min:Ch £l (m) * 4.16 * Shear (N/m2) ® * 1.68 =
* A1péa * 1.00 * stream power (N/m s) * * 1.25 *
* Frc%E_Lossb(m) * 0.01 * cum volume (1000 m3) * 0.00 = 0.04 =
g'gi& 5 Loss (m) # 0.01 * cum SA (1000 m2) £ 0.05 *  0.68 *
e T LT L L T T T

War?ing: Ehe conveyance ratio (upstream conveyance divided by downstream conveyance)
is less than

. 0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION

RIVER: Center cConcrete

REACH: 1 RS: 278.3
INPUT )
Description: upstream of 0.8l m Concrete Pipe (CD-7)
Station Elevation Data num= 8
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
P X R e e Y P I A R R Lk T Rk b b oL P b 2 ko S o e A
0 5.5 11.4 4.4 12.7 3.92 13.9 4.4 14 4.5
15 5 18.5 5.5 21.3 5.6
Manning's n values num= 4
sta n-val Sta n val Sta n val sta n val
Fr TP Py L P L T R R E X 2 L L2 b b A X b L oh g R ol ko
0 .03 11.4 .013 13.9 .03 18.5 .016
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s ok sk * * * ok

»

P

]

=

Coeff Contr.
.1

Left OB
0.030
15.60

0.84
0.84
0.05
4.17
0.06
0.20

9.6
4.19
0.05
0.00

1.97

s

3

£l

%

i

*

*

5k

%

*

%

"

*

*

o

channel
0.013
15.60
1.61
1.61
0.45
2.50
0.28
0.64
87.9
2.68
0.16
0.04
0.01
0.65

R I A M N e W AN

*

s

3

*

*

1

3

*

Expan.
.3

Bank sta: Left Right Lengths: Left Channel Right
11.4 13.9 15.6 15.6 15.6
CROSS SECTION OUTPUT  Profile #100yr-24hr
* E.G. Elev (m) * 4.81 * Element
Right OB *
* vel Head (m) = 0.00 * wt. n-val.
0.030 =
* W.S. Elev (m) * 4.80 * Reach Len. (m)
15.60 =
; ggitkw.s. (m * 4.30 * Flow Area (m2)
* E.G. Slope (m/m) *0.000027 * Area (m2)
0.13 =
S 81ToEa'l (m3/s) * 0.51 =* Flow (m3/s)
S.Tgp width (m) £ 7.38 * Top width (m)
71 %
* vel Total (m/s) * 0.20 * Avg. vel. (m/s)
0.05 ~*
* Max chl ppth (m) * 0.88 * Hydr. Depth (m)
0.18 =*
* %onv. Total (m3/s) * 98.7 * Conv. (m3/s)
1. *
* Egngth wtd. (m) * 15.60 * wetted Per. (m)
0. *
* Min ch ET (m) * 3.92 * Shear (N/m2)
0.04 ~*
3 Sgphg * 1.82 = Stream Power (N/m s)
* Erctn Loss (m) * * cum volume (1000 m3)
* C & E Loss (m) * * Cum SA (1000 m2)

CROSS SECTION OUTPUT Profile #25yr-24hr

R R 2 b s S S bk o R e e e S e S R e R e e e

* E.G. Elev (m)
Right oB *

* vel Head (m)
0.030 =

* W.S. Elev (m)
15.60 =

Crit wW.s. (m)
08 =

S.G. Slope (m/m)
8 *

Q Total (m3/s)
00 =

Top width (m)

55 =

O O O

321 Iota1 (m/s)
Max Chl ppth (m)
14 =

O O

gony. Total (m3/s)

* O

Length wtd. (m)

£

%

*

Sk

%

b

s+

%

s

o

4.73
0.00
4.72
4.27
0.000029
0.42
6.40
0.21
0.80
76.6
15.60

»

%

*

b

%

£

%

%

*F

Element
wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
wetted Per. (m)
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T T R A AT A

*

*

%

%

’*

*

*

%

%

»

Left OB
0.030
15.60
.54
.54
.03
.35
.05
.16
5.4
3.37

o O w O o o

%

]

#

H

*

o

*

*

W

Channel
0.013
15.60

1.41

1.41

0.38

2.50

0.27

0.56

70.6

2.68

st

*

*

3%

b

*

*

3k

*
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nnnnnnnnnn



2 oin ch E1 (m * 3,92 * shear (N/m2) £ 0.05

gig%phg * 1.63 * Stream Power (N/m s) * 0.00

g-g?czﬁ Loss (m) ® * Cum vVolume (1000 m3) *

* C &0E Loss (m) * * Cum SA (1000 m2) * 1.73
Q;EZ**:****:‘:-.‘:-.’:;":-k*-.’:********i‘*****:’:f:*****-}:*-k-.‘:-.“:-,‘:f:-.’:s‘:-.‘:-.':-;‘:-.'::‘.‘*:‘:*************s‘:;‘:*******:‘::‘:*:‘:-k-'-*

TR AR AREAAR AR AR R A H R A AR AR AR R DR A A AR A A AR AR R AR A AR AT AAAER R AR AT AR
;”ét;tnE1ev (mj * 4.67 * Element * Left OB *- Channé1 *
Right oB =

* vel Head (m) #  0.00 * wt. n-val. * 0.030 * 0.013 *
e Elev (m) *  4.67 * Reach Len. (m) x  15.60 * 15.60 *
15&??t*&.s. (m) *  4.24 * Flow Area (m2) = 0.38 *  1.27 *
g'g?e.:s1ope (m/m) *0.000030 * Area (m2) = 0.38 *  1.27 *
2'85T0£a1 (m3/s) £ 0.35 * Flow (m3/s) # 1 0.02 = 0.33 *
Q'Qgp @idth m - * 5,74 * Top width (m) * 2,80 *  2.50 *
8-321 iota1 (m/s) * 6;21 * Avg. vel. (m/s) * >b.05 * 0.26 *

2 Vax chl ppth (m) *  0.75 * Hydr. Depth (m) * 0.13 *  0.51 *
S'égnyf Total (m3/s) *  63.4 * conv. (m3/s) * 3.3 * 59,8 *
g'ﬁenégh wed. (m) *  15.60 * wetted Per. (m) *#  2.81 * 2.68 *

2 win éh E1 (m) * 3,92 * sShear (N/m2) *  0.04 * 0.14 *
g.g%phé # 1.50 * Stream Power (N/m s) * 0.00 = 0.04 =
Q.QQCE;.LOSS>(M) * * cum volume (1000‘m3)>*. s 0.01 *
3.28& E Loss (m) * * Ccum SA (1000 m2) * 1.53 = 0.65 *

B AR AR AR AR A A A A A A A R A R R AR AR A A
A R AL L L L L T
i;é;ét:§1§v (m) * 4,52 * Element * Left OB * Channel *

* vel Head (m). * 0.00 * wt. n-val. = 0,030 * 0.013 *

2 ue. §1ev m * 4,52 * Reach Len. (m) * 15.60 * 15.60 *
%ség?t*ﬁ.s. (m) * 4.18 * Flow Area (m2) * 0.07 = 0.89 =
g.g].hG.;S'lope (m/m) *0.000036 * Area (m2) * 0.07 = 0.89 =
§'§§To£a1 (m3/s) * 0.20 * Flow (m3/s) = 0.00 * 0.20 *

AES_Guayama.rep
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i AES_Guayama.rep’ o .
3.84. * Top width (m) * 1.20 = 2.50

* Top width (m) * *
0.13 *
* vel Total (m/s) * 0.21 * Avg. vel. (m/s) % 0.03 = 0.22 =
0.02 =
* Max Chl ppth (m) * 0.60 * Hydr. Depth (m) * 0.06 = 0.36 =
0.05 *
* conv. Total (m3/s) * 33.2 * conv. (m3/s) * 0.3 = 32.9 *
0.0 =3 .
* Length wtd. (m) * 15.60 * wetted per. (m) ® 1.21 = 2.68 *
0.18 =
* Min ¢ch ET (m) * 3.92 * Shear (N/m2) * 0.02 = 0.12 *
0.01 = C : : :
* Alpha * 1.14 - * Stream Power (N/m s) * 0.00 = 0.03 =
0.00 =
* Frctn Loss (m) * * cum volume (1000 m3) * ® 0.01 *
* C & E Loss (m) = * Cum SA (1000 m2) * 0.01 = 0.58 *
0.00 = _
LR Y ey Py I P T - P T F L I L e - P T Pt r E s s ek T P A oL Lt A
CULVERT
RIVER: Center Concrete
REACH: 1 RS: 270 -
INPUT
Description:
pistance from Upstream XS = 1.4
Deck/Roadway width = 12.9
weir Coefficient = 1.4
Upstream Deck/Roadway Coordinates
num= 9
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
B T 2 T T T L R i I R e e e T L
0 5.5 11.4 5.5 11.4 5.5
13.9 5.5 13.9 5.5 . 14 5.5,
15 5.5 18.5 5.5 . 21.3 5.5
Upstream Bridge Cross Section Data
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
A RN S A R T R R R R R A A R N A R R A R S A S T A A T NN A AR N A R A S T2 AR R TR AR ST L IR R A AR AR AR EES
0 5.5 11.4 4.4 12.7 3.92 13.9 4.4 14 4.5
15 5 18.5 5.5 21.3 5.6
Manning's n values num= 4
Sta n val Sta n val Sta n val Sta n val
R A A A T A A A A A A A A A A A A A A AR R A AT A A A AR A A AL AL AN IR R AA TS SS
C .03 11.4 .013 13.9 .03  18.5 .016
Bank Sta: Left Right coeff contr. Expan.
11.4 13.9 ' .1 .3
pownstream Deck/Roadway Coordinates
num= 13
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
A A A T R T A A I S A A A T T A A S S S A A S A A A T R A A AN AT T A A A SRS AL T AT AR LTI AET 5L
-78.6 7 -58  4.73 0 5.5
17.35 5.5 18 5.5 18.4 5.5
18.4 5.5 20.8 5.5 20.8 5.5
21.1 5.5 21.9 5.5 25.6 5.5
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that the normal

AES_Guayama. rep

depth is equal to the height of the culvert.

culv Group (m3/s)
Barrels

Barrel (m3/s)

.G. Us. (m)

LS. us. (m)

.G. DS (m)

.S. DS (m)

Delta EG (m)

pelta ws (m)

E.G. IC (m)

E.G. OC (m)

culvert Control
Culv WS Inlet (m)

* culv wS outlet (m)-
* Culv Nml Depth (m)
* culv Crt Depth (m)

EMEMO HO

EE

% ok

sk W kS sk b

% ok

o

B

*

ko 3 Sk

o 3k % %

Culv

Full Len (m)
vel us (m/s)
vel DS (m/s)
Inv E1 Up (m)
inv €1 bn (m)
Frctn Ls (m)
Exit Loss (m)
Entr Loss (m)

Q weir (m3/s)

weir
Weir
weir
weir
Weir
weir

Min E1 weir Flow (m)

AT TN AR TAITATARTATATAITARNRTATRARATRANRTT

Culv

Sta Lft (m)
Sta Rgt (m)
Submerg

Max Depth (m)
Avg Depth (m)
Flow Area.(m2)

Group: Culvert

o

ok vk

ELE I R A

3%

QOO WWOO
$}
o

L

*

o O sk ok 3k

LU

AR AN R R N T A R A A A A AR AR A A T AR A A A AT A AT A AT AT AANRNRTAATRNAIARIAARTFTARRTARSTR

Q Culv Group (m3/s)
# Barrels

Q Barrel (m3/s)
E.G. US. (m)
W
E
W

skooF ok 3k F

.S. us. (m)

.G, DS (m)

.S. DS (m)
pelta EG (m)
Delta ws (m)
E.G. IC (m)
E.G. 0oC (m)
Culvert Control
culv ws Inlet (m)
Culv ws outlet (m)
* Cculv Nm1 Depth (m)
* culv Crt Depth (m)

* %

koo 3k 3R 3 3

EET I S

b3k ok ok o

Fook ok sk 3k ok ok b

%k kW

Culv
culv
Culv
culv
Culv
Culv
Culv
Culv

Full Len (m)
vel us (m/s)
vel bs (m/s)
Inv E1 Up (m)
Inv ET bn (m)
Frctn Ls (m)
Exit Loss (m)
Entr Loss (m)

Q Weir (m3/s)

weir
weir
weir
weir
weir
weir

Min E1 weir Flow (m)

Sta Lft (m)
Sta Rgt (m)
Submerg

Max Depth (m)
Avg Depth (m)
Flow Area (m2)

L

EL I I L

*

W o

3

5.50

R ok ok 0k ok SF oF o W 3k 3k 3

W b

CULVERT QUTPUT Profile #2yr-24hr

********* e e e o ke whe ke ol ke e ke ke ko oo ok ok St Th ot ke e o oK st o

* Q culv Group (m3/s)
Barrels

Barrel (m3/s)
.G. Us. (m)

.S. Uus. (m)

.G. DS (m)

.S. DS (m)

Delta EG (m)

Delta ws (m)

E.G. IC (m)

E.G. 0oC (m)
Culvert Control
culv ws Inlet (m)
Culv ws outlet (m)
Culv nNml1 pepth (m)
* culv crt pepth (m)

%

oo 3
EmMmEmO

¥

ook 3 ok % %

%

ELIET Y IS

*

o

stk Ok sk ok 3k Ok 3k

L

%

Wk ok ok 3k W% Ok %

Culv

Full Len (m)
vel uUs (m/s)
vel DS (m/s)
inv E1 up (m)
Inv £E1 Dn (m)
Frctn Ls (m)
Exit Loss (m)
Entr Loss (m)

Q weir (m3/s)

Weir
Weir
weir
weir
weir
weir

Min E1 weir Flow (m)

Sta Lft (m)
Sta Rgt (m)
Submerg

Max Depth (m)
Avg Depth (m)
Flow Area (m2)

*

ok ok 3 % Ok 3k % 3 % Ok 3

Sk

nnnnnnnnnnnnnnnnnnnnnnnn
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AES_Guayama.rep

* South Concrete D1 100yr-24hr *
Known WS = 3.59 *

* south Concrete D1 25yr-24hr *
Known WS = 3.1 *

* South Concrete D1 10yr-24hr ®
Normal s = 0.029 =

* South Concrete D1 2yr-24hr *
Normal s = 0.029 *

* Swale 1 100yr-24hr *
Known WS = 3.38 *

* Swale 1 25yr-24hr *
Normal S = 0.026 =

* swale 1 10yr-24hr ®
Normal S = 0.026 =

* Swale 1 2yr-24hr ®
Normal S = 0.026 *

* West Concrete Dil 100yr-24hr *
Known WS = 4.2 *

* West Concrete Dil 25yr-24hr *
Known WS = 3.91 *

* West Concrete Dil 10yr-24hr *
Known WS = 3.84 *

* west Concrete Dil 2yr-24hr *

A T T T A A R I A S T I I T A I A A S I T A T T A R A A AT A A A A R T AN AR T R T AR RN AARA RS

GEOMETRY DATA

Geometry Title: AES OnSite ] ) .
Geometry File : D:\Data\2012 Files\AES Guayama\Hydrologic-Hydraulic
Study\HEC-RAS\AES_Guayama.g05

CROSS SECTION

RIVER: Center Concrete

REACH: 1 RS: 384.5
INPUT
Description: upstream of 0.25 m Plastic Pipe (CD-8)
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev
T R L T L L e R A T X 2 b b b L bbb b o b ]
0 6 15 5.5 27.5 5.06 27.5 4.83 28.13 4.83
28.13 5.06 28.4 5 43.2 5.5 58.6 5.7
Manning's n values num= 3
.. .Sta n val Sta n val Sta n val
0 .03 27.5 .013  28.13 03
ank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
27.5 28.13 13.5 13.5 13.5 .1 .3

CROSS SECTION OUTPUT Profile #100yr-24hr

nnnnnnn

* E.G. Elev (m) * 5.36 * Element * Left OB * Channel *
Right oB *
* Vel Head (m) ® 0.00 * wt. n-val. *  0.030 = 0.013 =

Page 3



30 =
.S. E]ev (m

W
=0
I

Crit w.s. (m)
05 =

"E.G. Slope (m/m)
05 =

BN N N RO

'86Toga1 (m3/s)
-Top width (m)
05 *

WO N HO
[

0§1 Total (m/s)

Max Ch1 ppth (m)
0.19 =

* Conv. Total (m3/s)
22.3 =

* Length wtd. (m)
11.06 *

* Min Ch ET (m)
0.01 =

* Alpha

0.00 =

* Frctn Loss (m)

* C & E Loss (m)

%

*

3%

*

*

B

o

W

5.36
4.99
0.000008
0.13
20.32
0.04
0.53
46.6
13.50
4.83
2.49

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

* E.G. Elev (m)
Right OB *
* vel Head (m)
0.030 =
* W.S. Elev (m)
13.50 =

crit w.s. (m)
.91 =
E.G. Slope (m/m)
91 =

'8 Total (m3/s)

.05 =

Top width (m)
65 *

vel Total (m/s)
03 =

O *O :I-S H QO Mt b b

‘Max chl ppth (m)
.18 *

* Conv. Total (m3/s)
20.2 =

* Length wtd. (m)
10.66 *

Min ch E1 (m)

01 =

Alpha
.00 =
Frctn Loss (m)

O O *

*

C & E Loss (m)
76 *

o

* ¥ Bl £ R % % %

%

o * sk

%

5.35
0.00
5.35
4.97
0.000006
0.11
19.53
0.03
0.52
42.6
13.50
4.83
2.56

3k

%

%

*

*

* e e

o

3k

3

B

W

%’

*

b

AES_Guayama.rep
(m)

Flow Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)

Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum volume (1000 m3)

Cum SA (1000 m2)

REEXTREARAAACRRARRARRTARTIRSSR

ETement
wt. n-val.
(m)

F16w Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)
Top width (m)
Avg. vel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted pPer. (m)
Shear (N/m2)

Stream power (N/m s)
Cum volume (1000 m3)

Cum SA (1000 m2)

Page 4
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*

W

*

3

*

*

%

ok

*

3

s

o

5*

*

*

*

B

*

EH

*

5

*

13.50
1.31
1.31
0.03
8.64
0.03
0.15
12.5
8.65
0.01
0.00

2.27

Left 0B
0.030
13.50

.20

.20

.03

.26

.02

.15

11.1

8.26

0.01

0.00

o O 00 O =

1.93

%

W

s

*

)

L3

*

o

b

*

%

*

%

¥

”»

3k

*

*

%

*

*

*

W

*

%

*

*

channel
0.013
13.50
.33
.33
.03
.63
.09
.52
11.3
1.09
0.02
0.00
0.01
0.88

o O O o o O

*

3

*

*

*

*

*

W»

*»

%

*
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4,35 =
* Min ch ET (m) * 4.83 * Shear (N/m2) * 0.02 = 0.09 =
0.04 =
* Alpha * 3.13 * Stream Power (N/m s) * 0.00 = 0.02 =
0.00 =
* Frctn Loss - (m) - * * Cum Volume (1000 m3) = * 0.00 =
X B . - .
% C & E Loss (m) # * cum SA (1000 m2) * 0.06 * 0.75 =
0.04 *
B Rt Y T L L e T s L T ]
CULVERT
RIVER: Center Concrete
REACH: 1 RS: 380
INPUT .
Description: :
Distance from Upstream XS = 1
Deck/Roadway width = 12.4
weir Coefficient o= 1.4
Upstream Deck/Roadway Coordinates
nums= 6
Ssta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
P T T T T L L it e T Y LT
0 6 15 5.5 27.5 5.32
28.13 5.32 43.2 5.5 58.6 5.7
Upstream Bridge Cross Section Data
Station Elevation Data num= 9 )
Sta Elev Sta Elev sta Elev Sta Elev Sta  Elev
R R AR AR T A S A S A R R R R A R R R A A R A A A A S A A A R A A A A A A R S A A N A A ST S A A R A A AR A AR T LA AL XL AR LN EN 2% %S
0 6 15 5.5 27.5 5.06 27.5 4.83 28.13 4.83
28.13 5.06 28.4 5 43.2 5.5 58.6 5.7
Manning's n values num= 3
Sta n val Sta n val Sta n val
FTAERARRAL AL AANATALAARALE AN ARAXARL5L25258 50525022
0 .03 27.5 .013  28.13 .03
Bank sta: Left Right Coeff Contr. Expan.
27.5 28.13 1 .
Downstream Decg/Roadway Coordinates
num= ‘
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 6 9.5 5.7 28.4 5.5
43.1 5.1 45.4 5.1 50.8 5.5
53.6 5.6 61.2 6
Downstream Bridge Cross Section Data
Station Elevation Data num= 1
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
P AR s L R A T T o e R E L T
0 6 9.5 5.7 28.4 5.5 43.1 5.1 43.4 5
44.4 4.58 45.13 ‘ 5 45.4 5.1 50.8 5.5 53.6 5.6
61.2 6 ' : :
Manning's n values num= 3
Sta n val Sta n val sta n val
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AANAANTRARNRTTRRARNS AR A AN A AR AR AT AR A TR ARNTARATATRARNRNRIR

0 .03 43.1 .013 45.4 .03

Bank sta: Left Right Coeff Contr. Expan.
43.1 45.4 .1 .3

0 horiz. to 1.0 vertical

Upstream Embankment side slope
0 horiz. to 1.0 vertical
8

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
sSpillway height used in design

weir crest shape

L T | I O O

Broad Crested

Number of Culverts = 1
culvert Name Shape Rise Span
Culvert #1 Circular .25

FHWA Chart # 1 - Concrete Pipe Culvert

FHWA Scale # 1 - Square edge entrance with headwall

solution Criteria = Highest U.S. EG

Culvert upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef

Exit Loss Coef
1 1.1 12.4 .011 .011 0 .5
Upstream Elevation = 4.83
Centerline Station = 27.7
Downstream Elevation = 4.77
Centerline Station = 44

AR R R R Xk ke ok o b b S e b e S S S R R ok e e b ok e o e e e e e R

* Q Culv Group (m3/s) = 0.08 = culv Full Len (m) * 11.00 =
* # Barrels * 1 * culv vel US (m/s) * 1.61 *
* Q Barrel (m3/s) * 0.08 = culv vel DS (m/s) * 1.70 =
* E.G. US. (m) i 5.36 = culv Inv E1 Up (m) * 4,83 =
* W.S. US. (m) = 5.36 * culv Inv E1 Dn (m) * 4,77 =
* E.G. DS (m) * 5.10 #* culv Frctn Ls (m) * 0.16 *
* W.S. DS (m) ® 4,99 * culv Exit Loss (m) ® 0.04 =
* pelta EG (m) * 0.26 * culv Entr Loss (m) * 0.07 =
* pelta ws (m) ® 0.37 * Q weir (m3/s) * 0.05 =
* E.G. IC (m) * 5.37 * weir Sta Lft (m) * 24.07 =
* E.G. 0C (m) * 5.36 * weir Sta Rgt (m) * 32.27 =
* Culvert Control * outlet * Weir Submerg * 0.00 =
* Culv wS Inlet (m) * 5.08 * weir Max Depth (m) * 0.05 =
* Culv wS outlet (m) * 4.99 * weir Avg Depth (m) * 0.03 =
* culv Nml Depth (m) * 0.25 * Weir Flow Area (m2) = 0.22 =
= culv Crt pepth (m) * 0.22 * Min E1 weir Flow (m) * 5.32 *
EE T T e e e st T T L T T L P L P A R A 3
Note: The normal depth exceeds the height of the culvert. The program assumes

that the normal
depth is equal to the height of the culvert.

CULVERT OUTPUT Profile*#25y£—24hr §u1v Group: Culvert #1

L L L o st E T T T )
* Q culv Group (m3/s) * 0.08 =* culv Full rLen (m) # 11.09 =
* # Barrels * 1 * culv vel Us (m/s) * 1.58 =
* Q Barrel (m3/s) * 0.08 =* culv vel bs (m/s) * 1.68 ~*
* E.G. US. (m) i 5.35 * culv Inv ET Up (m) * 4.83 =
* W.S. Us. (m) * 5.35 * culv Inv E1 Dn (m) * 4.77 =
* E.G. DS (m) * 5.06 * culv Frctn Ls (m) * 0.15 =
* W.S. DS (m) * 4.96 * Culv Exit Loss (m) * 0.08 =
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AES_Guayama. rep

* pelta EG (m) * . 0.29 * culv Entr Loss (m) = 0.06 *
* pelta wS (m) * 0.39 * Q weir (m3/s) * 0.03 =
* E.G. IC (m) * 5.35 * weir Sta Lft (m) *  24.87 *
* E.G. 0C (m) * 5.35 * weir Sta Rgt (m) * 31.30 *
* Culvert Control * outlet * Weir Submerg = 0.00 =
* Cculv wS Inlet (m) * 5.08 * weir Max Depth (m) * 0.04 =
* Culv WS outlet (m) * 4.99 * weir Avg Depth (m) * 0.02 =
* culv Nm1 Depth (m) * 0.25 * weir Flow Area (m2) * 0.13 =
* culv Crt bepth (m) = 0.22 * Mmin E1 weir F]gw*(m) * 5.32 =
I LR Ly P e e i T R L e Y Y R e P E e

Note: The normal depth exceeds the height of the culvert. The program assumes
that the normal ‘ .
depth is equal to the height of the culvert.

CULVERT OUTPUT Profile #10yr-24hr culv Group: Culvert #1

R AR A R R N T R A S A A A A A A A A R S A R A A R A R AT A A TR ARNLT AR R R EIRRARAAARAANRIANAR AR RIAIARRTRARSES
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=
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b
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F
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+
b
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b
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F
]
]
1
3
ES
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+
l-
b
F
13
b
*
k
k
F
W
)

* qQ culv Group (m3/s) = 0.08 =* culv Full Len (m) = 11,11 =
* # Barrels * 1 * culv vel us (m/s) * 1.59 =
* Q Barrel (m3/s) * 0.08 =* culv vel DS (m/s) * 1.69 =
* E.G. US. (m) * 5.35 #* culv Inv E]l up (m) = 4.83 *
* W.S. Us. (m) * 5.35 * culv Inv E1 bn (m) * 4.77 *
* E.G. DS (m) * 5.03 * culv Frctn Ls (m) * 0.15 =
* W.S. DS (m) ® 4,94 * culv Exit Loss (m) * 0.11 =
* pelta EG (m) * 0.33 =* culv Entr Loss (m) * 0.06 =
* palta ws (m) * 0.42 * Q weir (m3/s) * 0.01 =
* E,.G. IC (m) * 5.35 * weir sta Lft (m) * 25.68 *
* E.G. 0C (m) * 5.35 * weir Sta Rgt (m) * 30.32 =
* Culvert Control * outlet * weir Submerg = 0.00 =
* culv wS Inlet (m) * 5.08 * weir Max Depth (m) * 0.03 =
% culv WS outlet (m) * 4.99 * weir Avg Depth (m) * 0.01 =
* Culv Nml Depth (m) * 0.25 * weir Flow Area (m2) * 0.07 =
* culv Crt Depth (m) * 0.22 * Min ET weir Flow (m) * 5.32 =
A A A R A A A I T A A A A A A A T A AT A A LN A AL AR AL ARSI AR S A AL A AAL AR A LS AN S A%
Note: The normal depth exceeds the height of the culvert. The program assumes
that the normal

depth is equal to the height of the culvert.
CULVERT OUTPUT: Pro£i1e ﬁZyr—24hr culv Group: Culvert #1
A R A A A T T A R A N A A A A A T T A A A AR T AT AT LA LT RS A AT I A LA T A4S
* Q culv Group (m3/s) * 0.05 =* culv Full Len (m) * *
* # Barrels * 1 * culv vel us (m/s) * 1.13 =
* Q Barrel (m3/s) * 0.05 * culv vel pS (m/s) * 1.30 =
* E.G. US. (m) * 5.14 * culv Inv ET Up (m) * 4.83 =
* W.S. Us. (m) * 5.14 * culv Inv E1 Dn (m) * 4,77 *
* E.G. DS (m) * 4,94 * culv Frctn Ls (m) * 0.07 =
* W.S. DS (m) ® 4.86 * culv Exit Loss (m) * 0.10 =
* pelta EG (m) * 0.20 * culv Entr Loss (m) * 0.03 =
* pelta WS (m) ® 0.27 * Q weir (m3/s) * *
* E.G. IC (m) ® 5.13 * wWeir sta Lft (m) * *
* E.G. 0C (m) * 5.14 * weir Sta rRgt (m) * *
* Culvert Control * outlet * weir Submerg * *
* culv wS Inlet (m) * 5.04 * weir max bDepth (m) * *
* Culv WS outlet (m) * 4.95 * weir Avg Depth (m) * *
* Culv Nml Depth (m) * 0.21 * weir Flow Area (m2) * *
* Culv Crt Depth (m) * 0.1§ * Min E1 weir Flow (m) * 5.32 =
EE R s R R R L I R R s a2 L e R S T . T
Note: puring subcritical analysis, the culvert direct step method, the solution

went to normal depth.

CROSS SECTION
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